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Abstract: The final environmental impact statement (FEIS) considers three alternatives in detail. 
Alternative 1, the proposed action, was designed to reduce fuels and support the development of 
contiguous high quality late-successional and old growth habitat in the Chanchellula Late-Successional 
Reserve (LSR). The project was also designed to conduct fuels reduction activities in wildland interface 
and intermix areas adjacent to the rural community of Wildwood, California. 

The proposed action, summarized below, encompasses a total of 1,618 acres. 
• Thinning from below on approximately 1,279 acres of mixed conifer forest, which includes 300 

acres of thinning within Riparian Reserve land allocation. 
• Thinning from below on approximately 268 acres of mixed conifer forest to reconstruct a 30-year 

old ridgetop shaded fuelbreak. 
• Thinning 20-year old plantations including mastication and/or biomass removal on approximately 

44 acres. 
• Fuels hazard reduction on approximately 27 acres of mid-slope fuel buffers adjacent to private 

land. Remove and pile by hand all snags ≤ 19 inches in diameter and dead ground fuels for 
burning. 

• Logging systems include: Tractor: 1266 acres, Cable: 142 acres, Helicopter: 139 acres. 

Alternative 3 was designed to meet the same goals as the proposed action but includes a defined limit 
on the maximum size tree that can be harvested (18 inches DBH).1 Alternative 3 encompasses a total of 
1,462 acres, does not included helicopter logging, and has 17 fewer acres of cable logging. Both action 

                                                 
1 Diameter at breast height (DBH) 
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alternatives include additional post harvest fuels reduction in thinning units accomplished by piling and 
burning, mastication, and/or biomass removal. Road-related activities are also the same for both action 
alternatives; approximately 23.6 miles of road reconstruction, 1.7 miles of temporary road, and 12.1 miles 
of road decommissioning is proposed. There would be no new system road construction. Alternative 2 is 
the no action alternative. The analysis of the no action alternative provides reviewers a baseline to 
compare the magnitude of environmental effects of the action alternatives. 
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Summary 
The project area is located on the Shasta-Trinity National Forest (Forest) within Upper Hayfork Creek 5th 
Field Watershed, to the east and directly adjacent to the rural community of Wildwood, California. 
Wildwood is listed in the Federal Register as a Community at Risk, an urban interface community within 
the vicinity of Federal lands that are at high risk from wildfire. The project area is approximately 4,790 
acres of the 26,389 Late-Successional Reserve (LSR) identified as RC331- Chanchellula. Dominant 
vegetation in the project area is mid-successional Douglas fir overstory, with mixed conifer and hardwood 
understory. The proposed action would treat approximately 1,618 acres within the project area. 

LSR - Management Objectives_____________________________  
The project area is mostly within LSR, as designated by the Shasta-Trinity National Forest Land and 
Resource Management Plan (Forest Plan). Management objectives within LSR are to maintain, protect, 
and enhance conditions of late-successional forest ecosystems. Protection includes reducing the risk of 
large-scale disturbances, including stand-replacing wildfires. In the Forest-wide LSR Assessment2 it 
states that LSR lands are at elevated risk to large-scale disturbance due to changes in the characteristics 
and distribution of the mixed-conifer forests resulting from past fire suppression. That assessment also 
encourages the development of fuels reduction projects as long as they are consistent with the overall 
recommendations for LSR management. Management activities are focused on reducing the amount of 
fine fuels, associated rate-of-spread, and flame lengths. 

Wildland Urban Interface (WUI) - Management Objectives ______  
The National Fire Plan prioritizes fuel treatments near Communities at Risk (CAR). The CAR are listed 
in the Federal Register as urban interface communities within the vicinity of Federal lands that are at high 
risk from wildfire. Wildwood was listed in the Federal Register3 as a CAR. Approximately 3,058 acres of 
the project area is within the designated Wildwood WUI, with the community itself directly adjacent to 
the southwest of the project. Additionally, the eastern project boundary is parallel to the Platina WUI 
boundary, with the community of Platina approximately 7 air miles to the east. 

There are three categories of communities that meet the description of WUI. Generally, Federal 
agencies are to focus treatments on communities that are described under categories 1 and 2. The rural 
community of Wildwood would fit under the category 2: an intermix community. This is where structures 
are scattered throughout a wildland area. An alternate definition for intermix community emphasizes a 
population density of between 28 to 250 persons per square mile. The National Fire Plan directs Federal 
agencies to conduct fuels reduction activities in wildland interface and intermix areas, as is proposed with 
this project. 

                                                 
2 USDA Forest Service (1999) 
3 August 17, 2001 
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Existing Condition ______________________________________  
Field reviews in the project area show that overcrowded forest conditions are affecting the long-term 
health and maintenance of functional mature and old growth mixed conifer habitat. In the mature conifer 
stands proposed for treatment, older overstory trees are beginning to die at an accelerated rate and the 
stagnated, shade-tolerant understory will not provide similar replacement trees. Currently many smaller 
trees are competing among themselves and with larger trees for limited amounts of water, nutrients and 
sunlight. Without treatments, these overstocked stands will continue to exhibit an increase in mortality 
and a decline in development towards old growth conditions. Stands proposed for treatment are not likely 
to reach desired conditions without purposeful management intervention. 

Overall average fuel loading for the area is in excess of 40 tons-per-acre, with most of the tonnage in 
the smaller size classes. Fire and fuels managers consider fuel loadings in these ranges to be high, and 
along with the accumulation of smaller trees that act as fuel ladders, there is increased likelihood of future 
large and destructive wildfires that are dangerous and costly to suppress. During summer months, a 
wildfire start in these stands could easily transition into a crown fire, resulting in a large stand 
replacement type fire. 

Purpose and Need_______________________________________  
The need for action was determined by comparing existing conditions in the field with the desired future 
condition as described in the Forest Plan for the Wildwood Management Area.4 Existing conditions were 
identified from extensive field review, computer modeling of fuels reduction treatments and wildfire 
behavior/effects, and interdisciplinary environmental planning. 

The two major aspects of the purpose and need for this project are defined as: 
1. Reduce risk of habitat loss due to fire and; 
2. Accelerate development of late-successional habitat. 

Proposed Action ________________________________________  
The proposed action, summarized below, encompasses a total of 1,618 acres. 

• Thinning from below on approximately 1,279 acres of mixed conifer forest, which includes 300 
acres of thinning within Riparian Reserve land allocation. 

• Thinning from below on approximately 268 acres of mixed conifer forest to reconstruct a 30-year 
old ridgetop shaded fuelbreak. 

• Thinning 20-year old plantations including mastication and/or biomass removal on approximately 
44 acres. 

• Fuels hazard reduction on approximately 27 acres of mid-slope fuel buffers adjacent to private 
land. Remove and pile by hand all snags ≤ 19 inches in diameter and dead ground fuels for 
burning. 

                                                 
4 Wildwood Management Area is discussed in Forest Plan, pages 4-165 through 4-168. 
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• Logging systems include: Tractor: 1266 acres, Cable: 142 acres, Helicopter: 139 acres. 
• Road-related activities include approximately 23.6 miles of road reconstruction on system roads, 

1.7 miles of temporary road, and 12.1 miles of road decommissioning. There will be no new 
system road construction. 

• Post harvest fuels reduction in thinning units accomplished by piling and burning, mastication, 
and/or biomass removal. 

In all thinning units, the largest, oldest dominant trees will be prioritized for protection. The proposed 
thinning targets the competing understory trees that surround the larger, dominant trees. The project will 
retain all viable hardwoods (i.e., those with a reasonable chance of surviving successfully after thinning 
treatments), and would not allow harvest of trees over 150 years old. 

Issues and Alternatives Considered ________________________  
The Forest Service initiated public involvement for the project in 2005, and again in June 2007. The 
project has been listed on the Forest Schedule of Proposed Actions (SOPA) since 2005, and a public 
meeting was advertised and held to provide project information and receive public comment. Through 
scoping the Responsible Official determined there was sufficient public concern over the issue of 
removing larger trees from LSR to reasonably warrant comprehensive environmental analysis and 
disclosure of another action alternative. Alternative 3 was developed in response to this issue and sets 18 
inches DBH5 as the maximum size tree that can be removed by the project. The analysis of Alternative 3 
helps to determine if the identified purpose and need for the project can still be achieved while ensuring 
retention of all trees over 18 inches DBH.   

This environmental impact statement discloses the effects of three alternatives; no action (Alternative 
2), the proposed action (Alternative 1), and diameter limit (Alternative 3). With no action, none of the 
proposed management activities would be implemented at this time. In general, conditions would remain 
as described in the affected environment section of this document. The analysis of the no action 
alternative provides reviewers a baseline to compare the magnitude of environmental effects of the action 
alternatives. Alternative 3 is similar to the proposed action except that 18 inches DBH is defined as the 
maximum size tree that can be harvested. Alternative 3 does not included helicopter logging (Alternative 
1 has 139 acres), and Alternative 3 has 17 fewer acres of cable logging. Alternative 3 encompasses a total 
of 1,462 acres. Both action alternatives include additional post harvest fuels reduction in thinning units 
accomplished by piling and burning, mastication, and/or biomass removal. Road-related activities are the 
same as with Alternative 1. 

Distribution of the Draft Environmental Impact Statement ______  
On September 26, 2008, the Notice of Availability for the Gemmill Thin Project Draft Environmental 
Impact Statement (DEIS) was published in the Federal Register and the legal notice for comment was 
published in the Redding Record Searchlight. Copies of the DEIS were mailed on September 24, 2008 to 

                                                 
5 Diameter at breast height (DBH) 
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the Federal, State and local agencies and the publics listed in Chapter 4 of the DEIS. On September 24, 
2008 postcards were also mailed to a broader list of public (over 80 individuals) to provide notification of 
the opportunity to comment on the Gemmill Thin DEIS. The comment period for the DEIS ended on 
November 10, 2008. The Forest Service received comments from one government agency, one timber 
company, and seven public organizations. A summary of comments received on the DEIS and Forest 
Service responses are found in FEIS Appendix L.  

Conclusions____________________________________________  
The interdisciplinary analysis concluded that the project is likely to reduce the risk of stand-replacing 
wildfire, improve the ability of residual forest stands to withstand drought conditions and insect 
infestations, and improve conditions for the development of high quality old growth habitat in the project 
area. The proposed maintenance of existing shaded fuelbreak will improve it’s effectiveness as a fire 
suppression tool and safety area for firefighters. In plantations the project would accelerate growth and 
the development of late-successional habitat conditions; treated plantations are likely to develop into 
Northern spotted owl connectivity habitat in approximately 10 years (as compared to over 35 years with 
no action).  

The proposed thinning from below was developed as a balance between the maintenance of sufficient 
canopy for wildlife species, and a reduction in existing and future fuels to prevent loss of habitat due to 
wildfire. Direct effects to wildlife species will be minimized and avoided during the breeding season 
through use of limited operating periods. The resulting post-treatment stand-level canopy closure will be 
about 75% (includes approximately 15% hardwood contribution). Effects to existing late-successional 
habitat include a short-term reduction in canopy closure, reduction in vertical structure, and reduction in 
small diameter snags and logs. The project is designed to retain the largest trees, all snags (over 19 inches 
DBH), large woody debris, and viable hardwoods; all which are key components of high quality late-
successional habitat. Project-level analyses of watershed condition and water quality concluded that 
ground disturbance associated with the project may result in localized increases in suspended sediment 
during the first few precipitation runoff events following project activities. These potential impacts are 
expected to diminish within three years following project implementation. The geographic extent of 
potential impacts are moderate, immediately offsite, and do not translate to watershed scale impacts. The 
project would not result in cumulative watershed effects that threaten long-term water quality objectives.  

Decision _______________________________________________  
The Forest Supervisor will decide whether to implement the proposed action, implement another action 
alternative that meets the identified purpose and need, or take no action at this time. The decision includes a 
non-significant Forest Plan amendment that permits removal of trees older than 80 years from LSR. The 
Forest Service Regional Ecosystem Office has reviewed, and approved of, this Forest Plan amendment to 
allow removal of trees between 80 and 150 years old from LSR, as recorded in the Forest Late-Successional 

vi - South Fork Management Unit - Shasta-Trinity National Forest 
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Reserve Assessment (LSRA) and transmittal letter in 1999.6 The proposed amendment to modify the Forest 
Plan (page 4-37) “Guidelines to Reduce Risks of Large-Scale Disturbance” for the Gemmill Thin Project is 
described further in Appendix I of the Final Environmental Impact Statement (FEIS). 

Changes Made to the FEIS________________________________  
Based on comments received on the DEIS and events that occurred after publication of the DEIS, the 
following changes were made during preparation of this FEIS: 

• The cumulative effects analysis for each resource was augmented to include three recently 
developed foreseeable actions and the effects of 2008 wildfires. 

• The transmittal letter describing the 1999 LSR Forest-wide Assessment was added to Appendix I. 
• Information about existing and post-project levels of late-successional/old growth habitat in 

relation to the Forest Plan 15% standard and guideline (5th field watershed scale) were added to the 
end of Appendix G. 

• The project-level migratory bird analysis, summarized in EIS Chapter 3, was modified to reflect 
current Regional and Forest-level direction for the consideration of migratory birds in project 
planning. 

• The project fisheries biological assessment and evaluation (Fish BA/BE) was added as Appendix 
N, and text to clarify sediment-related effects and analysis bounding was added to Fisheries 
Chapter 3. 

• Air Quality Chapter 3 was revised to include a summary of applicable regulations (Air Quality 
Regulatory Framework), a discussion of naturally occurring asbestos and mitigations measures, 
and emission standards for Trinity County along with conformity determination. Additional 
information was added in reference to climate change and emissions analysis for equipment and 
prescribed burning.  

• Socio-economic and project economic analyses were updated to reflect current market conditions. 
• Heritage Resources Chapter 3 was revised to correct reference to sites in the project area. The 

number of previously recorded sites in the area of potential effect was changed from 14 to 15. Site 
05-14-52-395 (Emmett’s Little Blue Site) was incorrectly included in Chapter 3 of the DEIS and is 
now removed because it is not within the area of potential effect. 

• Public comment on the DEIS and Forest Service responses were added as Appendix L. DEIS 
Appendix L (soils) is now FEIS Appendix M, and DEIS Appendix M (BMPs) is now FEIS 
Appendix O. 

•  Information about short-term uses and long-term productivity, unavoidable adverse effects, and 
irreversible and irretrievable commitments of resources was summarized and consolidated near 
end of FEIS Chapter 3. 

• All literature cited within Chapters 1-4 of the FEIS were combined into one Appendix P. 

                                                 
6 The Forest-wide LSR Assessment and transmittal letter are available online at 
http://www.fs.fed.us/r5/shastatrinity/publications/. The transmittal letter is also included in Appendix I of this FEIS. 

http://www.fs.fed.us/r5/shastatrinity/publications/
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Chapter 1: Purpose of and Need for Action 
Document Structure _____________________________________  
The Forest Service has prepared this Final Environmental Impact Statement (FEIS) in compliance with 
the National Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. 
This Environmental Impact Statement discloses the direct, indirect, and cumulative environmental 
impacts that would result from the proposed action and alternatives. The document is organized as 
follows: 
Chapter 1. Purpose and Need for Action: This chapter includes an introduction to the project proposal, 
the purpose of and need for the project, and the agency’s proposal for achieving that purpose and need. 
This section also details how the Forest Service informed the public of the proposal and how the public 
responded.  
Chapter 2. Alternatives: This chapter provides a more detailed description of the agency’s proposed 
action as well an alternative method for achieving the stated purpose. The alternative proposal was 
developed based on significant issues raised by the public and other agencies. The agency’s proposed 
action and the alternative proposal include resource protection measures to avoid or mitigate potential 
impacts. Finally, this chapter provides a summary table of the environmental consequences associated 
with each alternative.  
Chapter 3. Affected Environment and Environmental Consequences: This chapter describes the 
existing condition of the project area and the environmental effects of implementing the proposed action 
and other alternatives. 
Chapter 4. Consultation and Coordination: This chapter provides a list of preparers and agencies 
consulted during the development of the FEIS. 
Appendices: The appendices provide more detailed information to support the analyses presented in the 
Environmental Impact Statement. 
Index: The index provides page numbers by document topic. 
Literature Cited: Cited references are listed at the end of each chapter. 
Footnotes are used throughout the document to provide clarification, further information, or in reference 
to scientific literature, management direction documents or other project record documents. 

Introduction ____________________________________________  
The Shasta-Trinity National Forest (Forest) is responsible for implementing vegetation management 
projects that will help reduce the risk of stand-replacing wildfire and sustain or improve the overall health 
and resiliency of the forest.7 The goal of this type of management is to provide sustainable forests 
including high quality late-successional wildlife habitat as a legacy for future generations. The Gemmill 
Thin Project is located on the South Fork Management Unit where fuels reduction and forest health 

                                                 
7 The Forest Plan (USDA-FS, 1995), the guiding document for land management activities, provides more details 
and is available online at http://www.fs.fed.us/r5/shastatrinity/publications/. 

http://www.fs.fed.us/r5/shastatrinity/publications/
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projects have been occurring for more than 15 years. Projects have been developed to reduce the threat of 
wildfire within wildland-urban interface (WUI) areas and to address other resource restoration priorities. 
The project is partially within the WUI surrounding the rural community of Wildwood, which is listed in 
the Federal Register as a high risk fire area. As part of the National Fire Plan, Federal agencies conduct 
fuels reduction in and around WUI to reduce the risk of stand-replacing wildfire to people, communities, 
and natural resources while restoring forest ecosystems to more closely match their historical 
characteristics.8 

This project was developed in order to reduce the intensity and size of future wildfires, and to 
maintain/improve ecosystem function and wildlife habitat in the Chanchellula Late-Successional Reserve 
(LSR). Fuels reduction on the Forest initially occurred in WUI and within areas allocated by the Forest 
Plan as general forest to be managed for multiple-use including commercial wood products, recreation, 
and wildlife habitat. The Gemmill Thin Project is one of the first fuels reduction projects on the Forest 
proposed within the forest allocation known as LSR. Lands allocated to LSR are managed to protect and 
enhance late-successional and old growth9 forest ecosystems which provide habitat for late-successional 
associated wildlife species like the Northern spotted owl.10 In 1999 the Forest published a Forest-wide 
assessment of LSR condition.11 This assessment stressed the need for forest management intervention in 
LSR to address existing fuel hazards and overstocked conditions12 which threaten valuable resources 
including existing and developing late-successional habitat and water quality. In response to these 
management needs the Gemmill Thin Project was created to reduce fire risk and improve the 
development and sustainability of forests and wildlife habitat in the Chanchellula LSR.  

The overcrowded conditions in mature forest stands of the Chanchellula LSR are causing a delay in 
the establishment of healthy, functioning old growth habitat and putting the largest and oldest trees at risk 
to mortality due to the proximity and number of competing trees. Tree vigor is currently reduced because 
smaller trees are competing with larger trees for limited amounts of nutrients, sunlight, and especially 
water. This leaves the ecosystem more prone to disease and less resilient to fire. Without treatment, 
overstocked stands will not remain healthy or meet the need for more old growth habitat in the LSR. Most 
of the existing plantations scattered throughout the LSR have never been thinned so they too are 
overcrowded and are hindered in their development of future old growth habitat characteristics. The 
project is designed to support the development of contiguous high quality late-successional and old 
growth habitat that is resilient to wildfire and other disturbances. 

                                                 
8 More information on the National Fire Plan is online at http://www.forestsandrangelands.gov/NFP/overview.shtml  
9 Definitions for late-successional and old growth are in Wildlife Chapter 3 and Glossary Appendix B.  
10 Management direction for LSR land allocation is discussed in Forest Plan, pages 4-37 through 4-44. 
11 USDA-FS (1999), available online at http://www.fs.fed.us/r5/shastatrinity/publications/. 
12 Overstocked means that reaching late-successional conditions will be substantially delayed or prevented, or 
desirable components of the stand will likely be eliminated, because of stocking levels (USDA-FS, 1999).  

http://www.forestsandrangelands.gov/NFP/overview.shtml
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Figure 1-1: Project Location Maps 

Location and Land Allocation _____________________________  
The project area is located northeast of the community of Wildwood, California and south of the 
Chanchellula Wilderness. It is within the Upper Hayfork Creek 5th Field Watershed, legal location is T.29 
and 30 N., R.10 and 11 W., Mt. Diablo Meridian. The project is partially within WUI surrounding the rural 
community of Wildwood. Wildwood is listed in the Federal Register13 as a high-risk fire area, and is 

classified as “intermix 
community.” Intermix 
communities have structures that 
are scattered throughout a 
wildland area, and wildland fuels 
are continuous both outside and 
within the community 
development. The National Fire 
Plan directs Federal agencies to 
conduct fuels reduction activities 
in wildland interface and intermix 
areas, as is proposed with this 
project. 

The Gemmill Thin Project 
encompasses a total of 
approximately 1,618 acres of 
Forest Service System land. 
Most of the project area is 
allocated by the Forest Plan as 
LSR (Chanchellula LSR RC-
331). There are 300 acres 
within project units that are 
allocated as Riparian Reserve 
(RR) and a few ridgetop acres 
in the project are allocated as 
Matrix. The project area is also 
mostly within Endangered 
Species Act-designated critical 
habitat for the Northern spotted 
owl. 

                                                 
13 FR Vol. 66, No. 3, Thursday, January 4, 2001 
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Purpose and Need_______________________________________  
The need for action was determined by comparing existing conditions in the field with the desired future 
condition as described in the Forest Plan for the Wildwood Management Area.14 Existing conditions were 
identified from extensive field review, computer modeling of fuels reduction treatments and wildfire 
behavior/effects, and interdisciplinary planning. The interdisciplinary team identified several resource 
conditions where the desired conditions described in the Forest Plan differ from the existing condition. 
The following existing conditions, with associated management goals listed below, describe the purpose 
and need and are the basis for the proposed action: 

• Excessive fuel accumulations and fuel ladders  
 Reduce the risk of losing existing and developing late-successional habitat due to wildfire.  
 Restore the use of fire as a tool to maintain lower fuel loading. 

• Insufficient amount of late-successional habitat 
 Encourage or accelerate the development of contiguous late-successional and old growth 

habitat. 

Therefore, the two major aspects of the purpose and need for this project are defined as: 
1. Reduce risk of habitat loss due to fire and; 
2. Accelerate development of late-successional habitat. 

The following section discusses more detailed existing and desired condition information for each of 
these two aspects of the purpose and need. 

Reduce risk of habitat loss due to fire 

Within the project area and surrounding landscape the greatest threat to loss and degradation of habitat for 
late-successional associated species is wildfire.15 The exclusion of fire over the past 100-150 years has 
led to a marked accumulation of fuel, and increases in tree damage and mortality due to wind as well as 
insect and disease attacks. The proposed project is designed to reduce accumulated ground and ladder 
fuels, improve forest health and resiliency, and protect existing late-successional habitat while 
encouraging growth in younger mixed conifer stands. Post-wildfire effects monitoring in areas that were
treated for hazardous fuels reduction prior to a wildfire support the widely-held belief among fuels 
specialists that fuels reduction treatments, like those proposed in this project, are effective in reducing th
extreme fire behavior that leads to stand-replacing

 

e 
 wildfires.16 

                                                

Existing Condition 
The majority of the project is proposed in natural stands of mixed conifer, with white and Douglas fir in 
the understory. The overstory canopy is comprised of Douglas fir, along with scattered large predominant 
sugar pine and ponderosa pine trees. The understory layer is crowded with shade-growing, fire-

 
14 Wildwood Management Area is discussed on Forest Plan, pages 4-165 through 4-168. 
15 USDA-FS (1999), page 4-1 
16 See Murphy et al. (2007), Agee & Skinner (2005), and Strom & Fule (2007) 
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susceptible vegetation because naturally occurring wildfire has been largely eliminated for over 100 
years. The historic, pre-1850s, fire regime for the project area and the surrounding landscape was one of 
fairly frequent low to moderate intensity fires. These fires regulated fuels accumulation and determined 
forest structure.17 The current fire regime is composed of infrequent (every 25-100 years) moderate-
severity partial stand-replacement fires, which includes areas of high and low severity. Human caused 
wildfire in the project area is a concern due to existing transmission lines and a State highway; humans 
have caused several past large wildfires in the area. 

The past more intensive timber harvest practices that were implemented during 1950-1990 also 
created large openings where vegetation has returned resulting in dense, overstocked conditions. There 
are a number of plantations in the project area and they are generally single-storied and currently 
overstocked with approximately 350-500 trees per acre. They are mostly even-aged and originated in the 
mid 1980s through artificial regeneration after the Wilson Point Timber Sale. Plantations proposed for 
treatment are losing vigor and becoming increasingly susceptible to mortality from insect and disease. 
These plantations were selected for treatment because of their high fire risk, location and close proximity 
to older stands that would be susceptible to fire, and existing vegetation characteristics which make them 
suitable for mechanical fuels reduction treatment (mastication or biomass removal). 

Current forest loss due to insect and disease is moderate over the entire LSR, with pockets of high 
mortality observed in older plantations. Mortality and top dieback are common in overstory trees and 
exacerbated by increasing competition stress from smaller trees. Mortality in sugar and ponderosa pine is 
disproportionately high.18 The dead-down and live ground fuels 3 inches in diameter and less is 
approximately 12 tons per acre. Dead fuel loading of ¼ inch diameter and smaller is approximately 3 tons 
per acre, live fuels foliage is around 2 tons per acre, and the fuel bed depth is approximately 1 foot deep.19 
Results of project-level Behave fuel modeling indicate that flame lengths greater than 12 feet can be 
expected during future wildfire. Analyses of existing condition as it relates to fuels and wildfire conclude 
that stands in the project area are at elevated risk of being lost due to future wildfire. 

Desired Condition 
Desired conditions for the project area include a natural landscape with much of the area containing late-
successional forest vegetation that has an increased resiliency to fire events.20 Stand understories appear 
more open with less ingrowth particularly in stands on sites where wildfire plays a key role in stand 
development.21 Desired condition for ground fuel loading of dead and live fuels 3 inches in diameter and 
smaller is 5 tons per acre, or less (compared to the existing 12 tons per acre). Finer fuels (¼ inch diameter 
and smaller) should average 1.5 tons per acre (compared to the existing 3 tons per acre). Flame lengths 

                                                 
17 Taylor & Skinner (1998) 
18 See description of Chanchellula LSR in LSR Assessment (USDA-FS, 1999). 
19 Estimates from Behave fuels modeling described in Chapter 3 - Fuels 
20 See USDA-FS (1999), page 3-2 
21 Forest Plan, page 4-166 
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during wildfires should not to exceed 4 feet,22 and fire can be utilized to maintain lower levels of fuel 
loading.  

For plantations, stands need to be kept healthy and fast-growing with stocking levels and fuel 
accumulations at levels that reduce the likelihood of loss to stand-replacing fire and improve the growth 
of large trees.23 Plantations in the project area would be stocked with roughly 130 well-spaced trees per 
acre. General tree mortality in the project area should be low, and more near historic endemic levels, for 
shade-intolerant species such as sugar and ponderosa pine. 

Accelerate development of late-successional habitat 

The LSR Assessment also cites the need for treatments in Chanchellula LSR to increase the amount of 
late-successional habitat and promote connectivity of late-successional habitat. Criteria used to determine 
this need were: areas of early and mid successional forest adjacent to isolated stands of late-successional 
habitat that will respond to treatment, and areas of early and mid successional forest that coincide with 
landscape features that may be important to dispersing animals (i.e. riparian areas and within saddles).24 
The project is designed to provide conditions known to increase tree growth, therefore it would likely 
decrease the time needed for younger stands to develop into late-successional habitat. Proposed activities 
in plantations are designed to provide habitat that provides connectivity between blocks of older late-
successional forest. 

Existing Condition 
During the late 1800s significant portions of the Chanchellula LSR were intensively burned by wildfires, 
and mid-successional forests resulting from this disturbance make up most of the LSR (approximately 
60%).25 Field reviews in the project area show that overcrowded forest conditions are affecting the long-
term health and maintenance of functional mature and old growth mixed conifer habitat. In the mature 
conifer stands proposed for treatment, older overstory trees are beginning to die at an accelerated rate and 
the stagnated, shade-tolerant understory will not provide similar replacement trees. The LSR 
Assessment26 describes existing conditions in the Chanchellula LSR and cites the need to thin existing 
dense stands to protect them against increasing mortality and improve conditions for development of late-
successional habitat. Currently many smaller trees are competing among themselves and with larger trees 
for limited amounts of water, nutrients and sunlight. Without treatments, these overstocked stands will 
continue to exhibit an increase in mortality and a decline in development towards old growth conditions. 
Stands proposed for treatment are not likely to reach desired conditions without purposeful management 
intervention. 

                                                 
22 See USDA-FS (1999), page 4-16 
23 See USDA-FS (1999), page 3-1 
24 See USDA-FS (1999), page 4-5 
25 USDA-FS (1999), page 2-34 
26 USDA-FS (1999), page 2-34 
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Current basal area within thinning units ranges from 150-350 square feet per acre.27 Plantations are 
currently overstocked with approximately 350-500 trees per acre. Without management intervention, 
plantations would remain too dense to function as connectivity habitat for Northern spotted owls for at 
least 35 years.28 

Desired Condition 
Existing late-successional habitat within and adjacent to the project area is connected for use by wildlife, 
and future habitat (younger forest) is managed to encourage development of contiguous old growth 
habitat. Late-successional forests are managed to maintain health and diversity components through the 
use of prescribed fire and thinning from below.29 Patches of dead trees and snags 10 acres or less in size 
are retained, and younger mature forest stands are managed to replace older, dying stands. Dead and 
dying trees and snags are retained at considerably higher levels in LSR than within other land allocations 
therefore large snags, hardwoods, and down logs are desired components that are retained during 
vegetation management projects.  

In terms of tree stocking density, lower basal areas (in the range of 140-180 square feet per acre) 
would be maintained to maintain or improve stand health and minimize mortality. In general, densities are 
maintained at lower levels in LSR to maximize growth of larger old trees.30 Plantation stands should be 
maintained as healthy and fast-growing with stocking levels and fuel accumulations at levels that reduce 
the likelihood of loss to stand-replacing fire and encourage the growth of large trees.31 Desired stocking 
levels for plantations are approximately 150 trees per acre, and a goal of plantation management is to 
provide at least connectivity habitat for Northern spotted owls.32 

Proposed Action Summary _______________________________  
The proposed action, summarized below, is described in detail in Chapter 2 and displayed in Appendix A, 
Map 3. The project encompasses a total of 1,618 acres. 

• Thinning from below on approximately 1,279 acres of mixed conifer forest, which includes 300 
acres of thinning within RR land allocation. 

• Thinning from below on approximately 268 acres of mixed conifer forest to reconstruct a 30-year 
old ridgetop fuelbreak. 

• Thinning 20-year old plantations including mastication and/or biomass removal on approximately 
44 acres. 

• Fuels hazard reduction on approximately 27 acres of mid-slope fuel buffers adjacent to private 
land. Remove and pile by hand all snags ≤ 19 inches in diameter and dead ground fuels for 
burning. 

                                                 
27 Basal area is used to measure tree stocking (or stocking density), for more detail see Chapter 3 - Vegetation 
28 See project Wildlife Biological Assessment, Appendix G, page 15 
29 Forest Plan, page 4-166 
30 Forest Plan, page 4-166 
31 USDA-FS (1999), page 3-1 
32 The project would accelerate the development of connectivity habitat for the Northern spotted owl within the 
project area in approximately 10 years (see Wildlife BA). 
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In all thinning units the largest, oldest dominant trees will be prioritized for protection. Thinnings will 
target the competing understory trees that are around the larger, dominant trees. The project will retain all 
viable hardwoods (i.e., those with a reasonable chance of surviving successfully after thinning 
treatments), and would not allow harvest of trees over 150 years old.  

The project includes post harvest fuels reduction and road-related activities, as described in Chapter 2 
– Alternatives. More detail on proposed fuels reduction activities is in Appendix D, and road-related 
connected actions are summarized in Appendix C. There would be no new system road construction with 
this project. 

Decision Framework_____________________________________  
The Forest Supervisor will decide whether to implement the proposed action, implement another action 
alternative that meets the identified purpose and need, or take no action at this time. The proposed action 
includes a non-significant Forest Plan amendment that permits removal of trees older than 80 years from 
LSR. The Forest Service Regional Ecosystem Office has reviewed, and approved of, this amendment of 
the Forest Plan to allow removal of trees between 80 and 150 years old from LSR, as recorded in the 
Forest wide LSR Assessment and transmittal letter in 1999. The proposed amendment to modify the 
Forest Plan (Forest Plan, page 4-37) “Guidelines to Reduce Risks of Large-Scale Disturbance” for the 
Gemmill Thin Project is described further in Appendix I. 

Management Direction 
National Forest Management Direction  
National Forest management is guided by various laws, regulations, and policies that provide the 
framework for all levels of planning. These higher-order documents are incorporated by reference and can 
be obtained from Forest Service offices or on the web. Direction which guides the project analysis 
includes: The Multiple-Use Sustained Yield Act of 1960; the National Forest Management Act of 1976 
(NFMA); the National Environmental Policy Act of 1969 (NEPA); the National Historic Preservation Act 
of 1979; the Endangered Species Act of 1973; and the Record of Decision (ROD) for the FEIS for the 
Forest, 1995 which includes the 1994 ROD for Amendments to Forest Service and Bureau of Land 
Management Planning Documents Within the Range of the Northern Spotted Owl (a.k.a. the Northwest 
Forest Plan) 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. 

Forest Land and Resource Management Plan (Forest Plan)  
The proposed project is within the Wildwood Management Area. The Forest Plan contains management 
direction for the Wildwood Management Area on pages 4-165 to 4-168. The Chanchellula LSR makes up 
34% of the Management Area, and it is managed to protect and enhance late-successional forest 
ecosystems. Forest stands in LSR are managed to maintain health and diversity components through the 
use of prescribed fire and thinning from below.33 General management direction for LSR lands is found 
                                                 
33 Forest Plan, page 4-166 
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on pages 4-37 to 4-44 of the Forest Plan. Silvicultural activities aimed at reducing risk (potential loss due 
to wildfire) shall focus on younger stands in LSR.34 LSR management objectives are to accelerate 
development of late-successional conditions, while making the future stand less susceptible to disturbance 
events. 

The Forest Plan designates RR on lands adjacent to permanent and intermittent/ ephemeral water 
bodies. This designation overlays the other land allocations, including LSR; RR are afforded the most 
protection during management actions as directed in the Forest Plan. Direction for management of RR is 
found in the Forest Plan, pages 4-53 to 4-60. Generally, the area within 300 feet from both sides of high 
water level applies to perennial streams, or 150 feet for intermittent/ephemeral streams.35 Management 
activities may occur in RR when they are in support of, or do not adversely affect, the maintenance of 
riparian-dependent resources (i.e., fish, wildlife, water). Forest Plan objectives for RR include providing 
functional aquatic habitat and connecting travel corridors for terrestrial wildlife, particularly for late-
successional habitat dependent species. RR management prescriptions emphasize retention and/or 
enhancement of old growth vegetation.36 The Gemmill Thin Project was designed to implement the 
management direction described in the Forest Plan. 

Consultation with Other Agencies__________________________  
The U.S. Fish and Wildlife Service (USFWS) provided input during the original scoping process that was 
incorporated into design of the proposed action. The USFWS also participated in field review of the 
project and completed formal consultation with the Forest for the Gemmill Thin Project, ensuring 
compliance with the Endangered Species Act (ESA). Regarding ESA consultation for fisheries, the Forest 
utilized the Alternative Consultation Agreement which is further described in Appendix F. In addition, the 
North Coast Regional Water Quality Control Board, and the California Department of Forestry, provided 
input to the design of the proposed action. 

Public Involvement/ Issue Identification_____________________  
This project has been listed in the Forest Schedule of Proposed Actions (SOPA) since 2005. Relevant 
project information was first posted on the Forest website September 19, 2005, and can be found at 
http://www.fs.fed.us/r5/shastatrinity/projects/sfmu-projects.shtml. The Forest sent out the first public 
correspondence regarding Gemmill Thin in a September 15, 2005 letter introducing the project and 
inviting public participation at an informative meeting held on September 28, 2005. At this meeting the 
Forest described the purpose and need and proposed action for the project, and received input from the 
public. The Notice of Intent (NOI) to prepare an Environmental Impact Statement for the proposed action 
was published in the Federal Register (Vol. 70, No. 237) on December 12, 2005. The NOI requested 
public comment on the proposal from December 12, 2005 to January 13, 2006. It was also printed as a 

                                                 
34 Forest Plan, page 4-37 
35 RR within the project area is identified, as directed in the Forest Plan, and marked on the ground before project 
implementation. 
36 Forest Plan, page 4-59 

http://www.fs.fed.us/r5/shastatrinity/projects/sfmu-projects.shtml
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legal notice in both the Record Searchlight (December 14, 2005) and the Trinity Journal (December 21, 
2005). The proposed action was presented to the Trinity County Fire Safe Council on April 27, 2006; the 
Council provided support for the Gemmill Thin and Gemmill Fuels37 projects. 

Due to wildfires and changes in the Forest program, the Gemmill Thin Project was on hold until May 
2007. A revised NOI was published in the Federal Register (Vol. 72, No. 105) on June 1, 2007. This 
revised NOI requested public comment on the same project proposal from June 1, 2007 to July 2, 2007. 
Legal notices requesting public comment published in the Record Searchlight on June 8, 2007 and the 
Trinity Journal on June 13, 2007. A scoping document describing the proposed action was sent to 119 
interested and affected citizens, agencies, and tribes on June 11, 2007. Public comments received during 
both NOI scoping periods (2005 and 2007) were reviewed by the project interdisciplinary team and issues 
raised were evaluated for significance.38 The Responsible Official determined which issue(s), identified 
through public scoping, warranted the development of alternatives to the proposed action. Two other 
alternatives were identified: Alternative 3 and Alternative 4. Alternative 4 was removed from detailed 
study after preliminary fuels effects analysis showed that it would not meet the purpose and need. The 
proposed action (Alternative 1), no action (Alternative 2), and an alternative action (Alternative 3) are 
analyzed and disclosed in this environmental impact statement. 

Project-related issues and other information and considerations identified during public scoping, are 
in Appendix K. 

Significant Issues _______________________________________  
Through scoping the Responsible Official determined there was sufficient public concern over the issue 
of removing larger trees from LSR to reasonably warrant detailed environmental analysis and disclosure 
of another action alternative. Alternative 3 was developed in response to this issue and sets 18 inches 
DBH39 as the maximum size tree that can be removed by the project. The interdisciplinary team fully 
analyzed the effects of Alternative 3, and the results are disclosed in this environmental impact statement. 
The analysis of Alternative 3 helps to determine if the identified purpose and need for the project can still 
be achieved while ensuring retention of all trees over 18 inches DBH. 

Distribution of the Draft Environmental Impact Statement ______  
On September 26, 2008, the Notice of Availability for the Gemmill Thin Project Draft Environmental 
Impact Statement (DEIS) was published in the Federal Register and the legal notice for comment was 
published in the Redding Record Searchlight. Copies of the DEIS were mailed on September 24, 2008 to 
the Federal, State and local agencies and the publics listed in Chapter 4 of the DEIS. On September 24, 
2008 postcards were also mailed to a broader list of public (over 80 individuals) to provide notification of 
the opportunity to comment on the Gemmill Thin DEIS. The comment period for the DEIS ended on 
November 10, 2008. The Forest Service received comments from one government agency, one timber 
                                                 
37 Gemmill Fuels is a future foreseeable prescribed burning project in the project area (see Appendix E). 
38 As defined in NEPA (40 CFR 1508) 
39 Diameter at breast height (DBH)  
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Chapter 2: Alternatives 
Introduction ____________________________________________  
This chapter describes and compares the alternatives considered for the Gemmill Thin Project. It 
describes alternatives considered in detail and those eliminated from detailed study. Reasonable 
alternatives were explored and objectively evaluated as well as those alternatives eliminated from detailed 
study (40 CFR 1502.14). The end of this chapter summarizes the alternatives along with the associated 
environmental impacts for each so they can be readily compared. 

Alternatives Considered in Detail __________________________  

Alternative 1: Proposed Action 

Following field reviews, and interdisciplinary planning and preliminary effects analysis, Alternative 1 
was designed to meet the identified purpose and need for action. The proposed action consists of thinning 
from below in mixed conifer late-successional stands with associated post-harvest fuel reduction 
treatments; it also includes other hazardous fuels reduction activities in plantations, fuelbreaks, and fuel 
buffers.  

Table 2-1. Proposed Treatment Summary 

Thinning Late-Successional Stands 
Thin from below silviculture harvest prescriptions designed to 
reduce fire risk and to improve forest resiliency and wildlife 

habitat, are proposed on approximately 1,279 acres in 33 units (summarized in Appendix D tables). All 
proposed thinning is within Late-Successional Reserve (LSR), and about 300 acres of Riparian Reserve 
(RR) within LSR. The project proposes thinning in units of mixed conifer stands that are classified as 
either late-successional old growth (referred to in this document as old growth), or younger late-
successional habitat that currently lack old growth characteristics (referred to as mature).40 

Thinning from below is proposed on 751 acres of mature (about 80-100 years old) mixed conifer and 
hardwood forest, which includes about 180 acres of RR associated with intermittent or ephemeral 
channels. These stands are classified as late-successional, but do not yet exhibit old growth characteristics 
although there is potential to attain them in most areas. Thinning from below, using the same harvest 
prescription, is proposed on 528 acres of old growth mixed conifer and hardwood forest; this includes 
about 110 acres of RR associated with intermittent or ephemeral channels. These older stands are 
approximately 100-150 years old and contain areas of high quality old growth habitat as well as younger 
late-successional stands. 

                                                 
40 Mature and old growth stands are defined in the Northwest Forest Plan and these definitions are provided in 
Wildlife Chapter 3 and Appendix B Glossary. 

Proposed Vegetation Treatment Acres 
Thinning late-successional stands 1,279 
Thinning shaded fuelbreaks 268 
Thinning plantations  44 
Handpile fuel buffers for burning 27 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 2: Alternatives 

14 - South Fork Management Unit - Shasta-Trinity National Forest 

In all treatment units, the largest and healthiest trees would be retained, and no trees more than 150 
years old will be removed. A sufficient number of trees would be removed to a level that maintains or 
increases growth rates of dominant trees and removes fuel ladders. Existing canopy closure ranges from 
60-90% in project units, and the project would reduce overall canopy closure to approximately 60% (75% 
when hardwood trees are included). The project would implement a variable density marking technique 
designed to replicate the natural variation in stand structure and development, providing for richer stand 
structural complexity and diversity. The project would result in fewer, but healthier trees per acre, and is 
designed to serve four major purposes: (1) increase the potential future acres of contiguous old growth 
habitat (2) increase the development rate of old growth habitat characteristics in younger stands (3) 
reduce the loss of existing and developing old growth habitat in the event of insect/disease outbreaks and 
wildfire and (4) make it possible to manage lower fuel loading in the future using prescribed fire. 

Riparian Reserve (RR) 
Proposed thinning, as described above, includes a total of approximately 300 acres of RR land allocation 
areas within LSR. RR proposed for thinning is associated with intermittent or ephemeral stream channels 
within project units, and where vegetation composition is more representative of upland conditions than 
perennially-wet riparian zones. The RR areas proposed for treatment are characterized by overstocked 
mixed conifer stands, and a similar silvicultural prescription described above for late-successional stands 
applies to timber harvest in RR. Prescriptions for timber harvest in RR retain endemic elements of disease 
and decadence, including all snags and hardwoods.  

RR for the project was designated, as directed by the Forest Plan, to be 150 feet on both sides of 
intermittent and ephemeral stream channels.41 Project activities and equipment are prohibited within inner 
gorge areas or within 50 feet of the high water mark of channels, activities are proposed only in the most 
upland portions of RR associated with intermittent or ephemeral channels (the outer 100 feet of the 150-
foot wide RR). Canopy closure would be reduced from an estimated 60 to 90%, to an estimated 60%. 
Deciduous vegetation, including riparian-associated species such as big leaf maple and alder would not be 
affected by the project. RR are managed to maintain and restore conditions described in the Aquatic 
Conservation Strategy (ACS) objectives, and the project was designed to be consistent with the ACS. 

Post-harvest fuels reduction 
The project includes hazardous fuels reduction within all timber harvest units. Post-harvest fuels 
reduction activities were designed to reduce existing and activity-generated surface fuels to approximately 
5 tons per acre and remove potential fuel ladders. Fuel hazard reduction proposed for most late-
successional thinning units (approximately 1,103 acres) is referred to as “treat on site” (TOS), which 
includes the removal, mastication, chipping, or concentration for burning of excess surface fuels. TOS 
fuels reduction applies to units with relatively flat or gently sloping ground, generally where tractor-based 
timber harvest systems have been utilized. Where TOS is utilized in RR no tractor piling is permitted, 
post-harvest activities are limited to handpiling and burning and/or mastication to reduce excess fuels. On 
                                                 
41 RR associated with perennial streams is designated as 300 feet from both sides of the channel. The project does 
not propose thinning, or other fuels reduction activities, within RR associated with perennial streams. 
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the remaining acres of late-successional thinning units (176 acres), post-harvest fuels reduction will be 
accomplished by handpiling and burning. 

Other Fuels Reduction Activities 
Plantations (44 acres) 
Selected mixed conifer plantations would also be treated with implementation of the action alternatives. 
Mixed conifer plantations proposed for treatment were planted in the mid to late 1980s. They are 
currently densely stocked with mixed conifer and hardwood species. The project includes mechanical 
thinning and mastication of excess trees and brush in mixed conifer plantations on an estimated 44 acres. 
Excess biomass may need to be removed in order to achieve post project fuels objectives, otherwise it will 
be masticated or pile burned on site. Residual tree stocking would be reduced from an estimated 500 to 
900 trees per acre to an estimated 130 trees per acre. All viable hardwoods will be retained. Proposed 
thinning and fuels reduction would serve two purposes: (1) increase the rate of development and (2) 
reduce the loss of existing plantations in the event of wildfire and insect and disease attacks. 

Shaded Fuelbreak Maintenance (268 acres) 
The project proposes maintaining and restoring an existing fuelbreak around the perimeter of the project 
area to provide safe accessibility for fire suppression, which provides protection for existing late-
successional and old growth habitat in the LSR during wildfires. The existing fuelbreak proposed for 
maintenance is approximately 30 years old, and contains ridge-top mixed conifer stands approximately 
80-150 years old. The fuelbreak is approximately 150-300 feet wide, and is designed to provide an 
effective control point for future wildfire.42 Currently overstory canopy cover in the fuelbreak is 
increasing and closing, and understory vegetation has developed into potential fuel ladders. These are not 
desirable characteristics for maintaining a functional fuelbreak. The project would restore functionality of 
this shaded fuelbreak by removing most understory vegetation and retaining approximately 40% canopy 
closure (reduced from current 50-70%). 

Fuel Buffers (27 acres) 
Fuel buffer areas were selected for treatment because of their location (along property line), and existing 
accumulation of surface hazardous fuels. These are stands that have experienced a high level of tree 
mortality due to insect, disease and windthrow; the resulting fuel loading puts these, and adjacent private 
timber stands, at a high risk of being lost to crown fire. Small dead trees (snags less than 19 inches 
diameter) and ground fuels would be concentrated for burning using hand treatment methods. All live 
trees would be retained. 

                                                 
42 The fuelbreak proposed for maintenance was used successfully in 1980 to control a human-caused wildfire started 
near State Highway 36. 
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Connected Actions 
Landings 
Up to an estimated 31 temporary landings would be constructed, each measuring roughly 100x100 feet to 
100x200 feet, and an additional 23 existing landings would be reused. Landings are critical for handling 
and storing the substantial amount of woody material that would be produced by the removal of large 
numbers of relatively small diameter trees and dead fuel within project units. No trees greater than 24 
inches diameter at breast height (DBH) would be cut to create landings. The landings would be 
decompacted to facilitate water infiltration and natural revegetation following the proposed thinning and 
fuels reduction. Map 4 in Appendix A displays likely landing locations based upon intensive field 
reviews, topography, stand conditions and experience with where landings may be needed. The 
interdisciplinary team chose to utilize a higher number of small landings versus fewer large landings 
because this allows for strategically placing landings to avoid or minimize impacts to the largest/oldest 
trees and minimizes the ground disturbing effects of dragging logs long distances. New landings will not 
be constructed within RR. Landings that currently exist in RR will be reused where reuse constitutes less 
ground disturbance than new construction. 

Roads 
There would be no new system road construction, and no trees over 24 inches DBH will be removed due 
to road-related project activities. An estimated 23.6 miles of system road would be reconstructed to 
reduce or eliminate potential road-related impacts of the project. About 12.1 miles of road would be 
decommissioned after completion of project activities. An estimated 1.7 miles of temporary road would 
be constructed within project units to aid in tree removal, and ripped and closed after completion of 
project activities (temporary road would be built, used and removed in the same dry season). One rock pit 
would be expanded to provide source material for road reconstruction activities. See Appendix C for a 
detailed description of each road. 

Table 2-2. Road Summary  

 

Road reconstruction consists 
of several (or all) of the following 
actions: blading and shaping of 

the travel way, drainage improvement including pipe installation (size culverts to accommodate 100-year 
flood event), waterbars, and/or rolling dips, overside drain where necessary, and rocking for surface 
protection.  

Road decommissioning entails removing culverts, ripping and outsloping road surface, and closure. 
The goal is to control surface runoff, erosion, and mass failure, and to make the road unavailable for 
future use. The condition of decommissioned roads is monitored long-term as a function of Best 
Management Practices (BMP) effectiveness monitoring. Decommissioned roads and landings would be 

Proposed Road Treatment Miles # of Road Segments 
 Decommission system/nonsystem roads 12.1 26 
 System road reconstruction 23.6 13 
 Temporary road construction/decom 1.7 NA 
 New system road construction 0.0 NA 

16 - South Fork Management Unit - Shasta-Trinity National Forest 
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seeded with native grass seed mixed with non-persistent cereal grains. Certified weed-free straw would be 
spread on all decommissioned roads and landings, and heavily disturbed skid trails. In areas where service 
access is required, but soils are seasonally saturated and road use would cause rutting, soil compaction, 
damage to the roots of trees, as well as wildlife disturbance during critical periods, roads will be closed 
year around. 

Alternative 2: No Action 

This alternative would result in none of the proposed management activities being implemented within 
the project area at this time. Conditions would remain as described in the affected environment section of 
this document. The analysis of the no action alternative provides reviewers a baseline to compare the 
magnitude of environmental effects of the action alternatives. 

Alternative 3: Diameter limit - 18 inches 

Alternative 3 was designed in response to public scoping comments (summarized in Appendix K). Public 
concern over removing larger trees from LSR was considered significant because the Forest Plan and 
Northwest Forest Plan, both which guide land management in the project area, emphasize the importance 
of protecting all late-successional habitat in these areas. The proposed action (Alternative 1) was designed 
to maintain existing late-successional habitat and to encourage development of additional late-
successional habitat while minimizing short-term impacts; it was also designed to protect existing high 
quality old growth habitat from the effects of future wildfire. As discussed in the Forest Plan and the 1999 
LSR Assessment, larger trees may be harvested in LSR in order to achieve management objectives for 
developing and/or maintaining late-successional forest. However, in order to fully evaluate if the 
identified purpose and need for the project can be reasonably achieved while placing a strict limit on the 
size of trees harvested, the interdisciplinary team analyzed Alternative 3.  

Alternative 3 also proposes thinning from below in mature mixed conifer stands as described above 
for the proposed action; the main difference between the two alternatives is that Alternative 3 defines 18 
inches DBH as the maximum size tree that can be harvested. Trees over this size may be harvested with 
the proposed action when they are in direct competition with a larger, more dominant tree. Because of 
accessibility and safety concerns, units proposed for helicopter logging in the proposed action (units 9, 11, 
and 12) are not part of Alternative 3; therefore 139 fewer acres will be treated with Alternative 3. Also, 
there would be 17 fewer acres of cable logging with Alternative 3, as compared to Alternative 1. 
Fuelbreak maintenance activities will be modified for Alternative 3 as well; due to the diameter limit, less 
understory vegetation will be removed from some areas of the fuelbreak. Connected actions and resource 
protection measures are the same for Alternative 1 and Alternative 3. 

Alternatives Considered But Eliminated From Detailed Study___  
One alternative was developed in response to scoping comments, then later eliminated from detailed 
consideration (Alternative 4-Diameter Limit 12 inches). This alternative is comparable to Alternative 3, 
but proposes a 12 inch DBH limit for maximum tree size to be treated. With implementation of 
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Alternative 4, no trees greater than 12 inches diameter breast height (DBH) would be harvested. 
Alternative 4 was eliminated from detailed study because preliminary effects analysis showed that it does 
not respond to the identified purpose and need to reduce fuels and support the development of high 
quality late-successional old growth habitat. Vegetation and fuels modeling indicated no substantive 
growth response would result from implementation of Alternative 4, and fuels reduction objectives could 
not be achieved.43 

                                                

Resource Protection Measures ____________________________  
The following protective measures, designed to reduce or eliminate potential project effects, are common 
to Alternatives 1 and 3. Any differences between alternatives are described in the text. 

Wildlife 

• Limited Operating Periods (LOPs) will be implemented to avoid direct adverse impacts to the 
Northern spotted owl. From February 1 through July 10, all noise- and smoke-generating activities 
will be prohibited within ¼ mile of suitable nesting/roosting habitat (all project units potentially 
affected). In addition, all vegetation removal/cutting/burning within suitable nesting/roosting 
habitat will be prohibited from February 1 through September 15 (all units except 2, 3, 4, 5, 6, 8 
and 18 would be affected). Currently annual surveys for Northern spotted owl are being conducted 
in the project area to determine occupancy. The Northern spotted owl LOPs may be lifted if year-
of-action surveys, using currently accepted protocols, indicate specific areas are not occupied by 
breeding Northern spotted owls, and with the mutual agreement of the USFWS and Forest 
Service.  

• Retain existing large (>19 inches DBH) snags and down logs within thinning units. Snags felled 
for safety reasons would be left on site as logs. 

• Maintain an average fuel load (dead and live fuels 3 inches in diameter and smaller) at 5 tons per 
acre. 

• Protect and retain viable hardwood trees during harvest and fuels hazard reduction treatment 
activities. 

• All activity is prohibited within 250 feet from known Townsend’s, big-eared, and/or Pallid bat 
roost sites (caves, mines, and mine adits). See wildlife resource protection map in project record 
for known roost sites. 

• Loud and continuous noise disturbance is prohibited from February 1 through August 15 within ¼ 
mile of active northern goshawk nest sites. Year-of-action surveys will be conducted to determine 
northern goshawk occupancy in the project area, and LOPs will be imposed to protect breeding 
northern goshawks. 

 
43 Gemmill Thin Project Planning Record. Gemmill Thin Alternative 4 Findings, May 2006. 
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Botany 

• Sensitive or endemic plant populations will be flagged, and identified as a “controlled area,” and 
excluded from treatment. 

• Serpentine and chert outcrops will be flagged and excluded from treatment to protect sensitive 
plant populations and habitat. 

• Contract Provision C6.35 [Equipment Cleaning 7/01] or most recent version of this contract 
provision would be incorporated into the timber sale, or other contract, as a protection measure to 
prevent the spread of invasive weeds.44 This provision requires that all equipment is free of 
noxious weed seed prior to entering the assessment area. 

Streamcourse Protection Zones 

• All streamcourse protection zones would be flagged and/or signed within proposed treatment 
units, and identified as "Protect Streamcourse" on project maps. 

• There will be no mechanical entry or harvesting within 50 feet of the high-water mark, or within 
the inner gorge (no mechanized equipment on slopes over 35%), or as otherwise designated on the 
ground for streamcourse protection zones, except at approved designated crossings.  

• Within designated stream course protection zones, skid trail crossings shall not exceed 20% grade, 
and shall be located so as to minimize ground and vegetative disturbance. 

• There will be no primary fire ignition within streamcourse protection zones. Provide for minimal-
intensity prescribed fire conditions to attain desired prescription burn treatment objectives. Hand 
cut, hand pile and burn piles where feasible in lieu of broadcast burning within streamcourse 
protection areas. As a general rule, burn piles should not be larger than four feet high and six feet 
in diameter, on average. Project prescribed burning shall be implemented consistent with the 
programmatic fisheries biological assessment for the Forest prescribed fire program.45 

• Area of disturbance will be confined to the stream crossing and associated road prism. New 
crossing structures will be designed to accommodate unobstructed passage of stormflows. Fill and 
sediment will be removed from streambed to expose native substrates. Duration of disturbance 
will be less than two weeks at each site.  

Fuels 

• Use of prescribed fire is to conform with Forest Service, California Air Resources Board, and 
North Coast Unified Air Quality Management District guidelines. 

• Post-treatment total soil ground cover shall range from 51-70%, when available. Provide for a 
minimum of 50% of the ground cover as fine organic matter, of generally less than three-inch in 
size, if available. Ground cover is defined as any combination of duff mat, litter, fine organic 

                                                 
44 A copy of the complete text of the contract provision can be obtained at the Weaverville Ranger District or on the 
web at http://www.fs.fed.us/invasivespecies/documents/FS_WeedBMP_2001.pdf. 
45 The programmatic fisheries BA for the Forest prescribed fire program, and associated letter of concurrence from 
NMFS, were prepared in 1998 and are available from Forest Headquarters upon request. 

http://www.fs.fed.us/invasivespecies/documents/FS_WeedBMP_2001.pdf
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materials (less than three-inch diameter), coarse organic materials (greater than three-inch 
diameter), live vegetation in contact with the soil, and rock fragments (greater than ¾-inch 
diameter. Fuel reduction activities should retain 50% or greater, of the existing duff mat. 

                                                

• Ground-based mastication operations on fine-textured soils should only operate when: 
1) Soil moisture is less than 35% and low ground pressure equipment is used (with less than 6 

psi) on slopes less than 35%. 
2) Masticated material is driven over to form a cushion to reduce displacement and compaction. 
3) For equipment with ground pressure over 6psi, operations will be conducted when the soils 

are dry (less than 20% moisture) down to 8 inches from May to the end of October.  
4) Post-treatment total soil cover should be between 51 and 70% with at least 50% cover as fine 

slash (<3 inch material). 

Timber Harvest Operations 

• The aquatic period of operation (APOO) is from May15 to October 15. No ground disturbing 
activities46 will occur from October 16 through May 15. No new work will begin after October 14. 
Work may proceed after October 15 with fishery biologist and/or hydrologist approval. This will 
only occur if dry weather is forecasted. Typically this situation is approved when a project is not 
complete and more damage may occur by leaving it unfinished. Erosion control measures will be 
implemented on or before October 15, or in the event of substantial precipitation events during the 
summer. If there is approval to work beyond October 15, erosion control measures will be in place 
at the end of each workday.  

• Ground disturbing activities will only occur when soils are dry down to 8 inches in depth, or soil 
conditions are such that the operations will not result in compaction or accelerated soil erosion. 
Ground disturbing activities will not occur during wet weather conditions within the APOO 
without the consent and approval by a Forest Service earth scientist prior to the initiation of 
activities. 

• Where soils with severe compaction hazard have been identified,47 ground-based mechanical 
equipment will only operate when the soils are dry down to 8 inches from June 1 through 
September 30, inclusive and without exception (see Shasta-Trinity Wet Weather Soil Compaction 
Hazard Ratings for restrictions). Units affected: 19, 20, 21, 22, 23, 25, 26, 27, 28, 29, 30, 31, 32, 
33, 35, 36, 37, and 39. 

• Mechanical skidding equipment is generally restricted to slopes less than 35%. When slopes are 
>35% and <45% mechanical skidding equipment is restricted to slash covered primary skid trails. 

• Minimize soil erosion by water-barring all skid trails, mulching with straw or fine slash (achieve 
75%+ cover) the last 50 feet of all skid trails where they enter main roads.  

 
46 Ground disturbing activities include yarding, fire line construction, machine piling, road reconstruction, and road 
maintenance activities. 
47 Map 5 in Appendix A shows the location of project area soils with severe compaction hazard rating. 
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• Skid trails, temporary roads and landings will be located and constructed without removing any 
trees 24 inches or greater DBH.  

• Short-Term Need Landings Post-use Mitigation: Rip with winged sub-soiler to a depth of 18 
inches, mulch at a rate of 1.5 tons/acre, and seed with native grass at a rate of 50 lbs/ac all short-
term need landings and primary skid-trails (the last 200 feet to the landing). 

• Long-Term Need Landings Post-use Mitigation: Scarify to a depth of 6 inches, and mulch (rice 
straw or wood chips) at a rate of 2 tons/acre. 

• Landings will be constructed to adequately drain with crowned landings and directed drainage 
with catchments (rock armoring and/or silt fences with straw bales may be used as necessary). All 
new landing fill slopes and road fill slopes (>100 square feet) would be mulched initially, and the 
mulch would be maintained throughout the life of the project. Landings with slopes of less than 
25% and greater than 0.5 acre will have natural, non-constructed designs with slash covered 
operating areas.  

• Limit primary skid roads, trails, and landings to occupy no more than 15% of the treatment unit. 
The objective is to design a skidding pattern that best fits the terrain, and limits soil impact. Pre-
designated skid trails, felling to the lead, and end lining are methods to be used to achieve this. 
Skid trails shall be outsloped, and not located in swales, where water barring is not possible or 
requires deep cuts. Re-use existing skid trails and landings whenever available and practical. (See 
Appendix O, BMPs 1-10, 1-12, 1-13, 1-16). 

Transportation System 

• If hauling is approved to occur outside the APOO (due to dry conditions), the placement of 
aggregate base course may be required to provide a stable running surface and prevent rutting and 
potential erosion. Snow berms will be removed or drains installed to avoid channelization of melt 
water to minimize potential for damage to the road and to protect water quality. If the road surface 
is damaged, lost surface material shall be replaced, and damaged structures repaired. (BMPs 2-23, 
2-24 and 2-25.)  

• Contractor-utilized roads rutted or otherwise damaged by Contractor operations shall be spot-
rocked or otherwise suitably repaired. Drainage structures shall be protected or repaired as 
necessary. The road surface shall be outsloped, if possible, during maintenance operations. Road 
surfaces in areas crossing serpentinitic soils should be rocked to prevent roadbed deformation 
(rutting) during wet conditions. 

• Wing subsoil to an estimated 18 inches in depth, mulch, or use available organic material to 
achieve 2 tons/acre, all temporary roads used in timber-harvest activities post-use. Prevent road 
runoff from draining onto skid trails and landings. 

• Roads used for haul will be watered for dust abatement, or dust abated through application of a 
Contracting Officer48-approved material.  

                                                 
48 Contracting Officer or person of delegated authority. 
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• There is a small inclusion of potentially Naturally Occurring Asbestos (NOA) within the project 
area, but outside of project units. One access road (30N21) crosses an area (roughly 200 feet) that 
is identified as potentially having NOA. The California Air Resources Board has developed a list 
of mitigation measures “Mitigation Measures for Serpentine and NOA Areas.” These mitigation 
measures will be applied where needed and are detailed in FEIS Chapter 3 Air Quality. 
Mitigations relating to roads in this area of potential NOA will include dust abatement and speed 
control. 

Water Drafting 

• Water drafting will occur in project area creeks and may occur within ESA-designated critical 
habitat for coho salmon (see Road Actions Map in Appendix A for location of critical habitat). 
When drafting from coho salmon critical habitat, regardless of the likelihood of occupancy, 
National Marine Fisheries Service (NMFS) water drafting specifications will be adhered to. 
NMFS developed water drafting specifications to minimize impacts to listed fishes. In order to 
protect coho salmon, the Operating Guidelines presented in the water drafting specifications will 
be adhered to as described below. 

Operating Guidelines 

• Operations are restricted to one hour after sunrise to one hour before sunset.49 
• Pumping rate shall not exceed 350 gallons per hour. 
• The pumping rate shall not exceed ten percent of the stream flow. 
• Seek streams and pools where water is deep and flowing, as opposed to streams with low flow and 

small isolated pools. 
• Pumping shall be terminated when the tank is full. The effect of single pumping operations, or 

multiple pumping operations at the same location shall not result in obvious draw-down of either 
upstream or downstream pools. 

• Each pumping operation shall use a fish screen. The screen face should be oriented parallel to flow 
for best screening performance. The screen shall be designed and used that it can be submerged 
with at least one-screen-height-clearance above and below the screen. 

• Operators shall keep a log on the truck containing the following information: Operator’s Name, 
Date, Time, Pump Rate, Filling Time, Screen Cleaned (Y or N), Screen Condition, Comments. 
These guidelines should be included as instructions in a logbook with serially numbered pages. 
This assures each truck operator easy access to this information.  

When drafting water outside of critical habitat, standards and guidelines found in the Shasta Trinity 
National Forest Plan section 18 k. (1) – (3) (page 4-25) will apply: 

                                                 
49 The purpose of this guideline is to prevent fish from being attracted to the drafting pool by vehicle lights. Coho 
salmon have not been found in Hall City Creek or Wilson Creek where drafting is proposed, and are not likely to 
occur there. This guideline will only be implemented if coho salmon are likely to be present at the drafting location.  
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When watering roads for dust abatement, follow the following rules: 
1. Allow drafting from fishery streams only where immediate downstream discharge is maintained 

at 1.5 cubic feet per second (CFS) or greater.  
2. Allow drafting from ephemeral streams, intermittent streams, wetlands or constructed ponds 

provided that sufficient water quantity and quality remains to support associated wildlife species 
and riparian values. 

3. Never allow drafting to remove more than 50 percent of any stream discharge or 75 percent of 
constructed pond water.  

General Protection Measures 

• To avoid direct effects on recorded archaeological sites, sites will be flagged and avoided 
following the protective measures outlined in the Region 5 Section 106 Programmatic Agreement. 
These sites will be identified in any project implementation contract as controlled areas to be 
avoided. 

• If additional threatened, endangered, or sensitive species, cultural resource sites, or any sensitive 
or watch list plant species are discovered within the assessment area, the appropriate protection 
actions will be taken. Contract Provision C/CT6.25# or most recent version of this contract 
provision would be incorporated into the timber sale contract as a protection measure. 

Comparison of Alternatives _______________________________  
Table 2-3 provides a brief summary of the environmental impacts of the alternatives in comparative 
format. In this table, alternatives are compared by issue, responsiveness to the purpose and need, and 
resource effects. Chapter 3 forms the scientific and analytical basis for this comparison of effects and 
describes effects in detail. 

South Fork Management Unit - Shasta-Trinity National Forest - 23 
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Table 2-3. Comparison of alternatives 

Comparison item No Action Alternative 1 Alternative 3 
Total acres treated 0 Approximately 1618 acres Approximatley 1462 acres 

Treatment type N/A Commercial thin: 1279 acres 
Fuelbreak: 268 acres 
Plantations: 44 acres 
Fuel buffers: 27 acres 

Commercial thin: 1123 acres 
Fuelbreak: 268 acres 
Plantations: 44 acres 
Fuel buffers: 27 acres 

Logging systems N/A Tractor: 1266 acres 
Cable: 142 acres 
Heli: 139 acres 

Tractor: 1266 acres 
Cable: 125 acres 
Heli: 0 acres 

Age/size of trees harvested N/A Only trees less than 150 years 
old will be removed; all snags 
greater than 19 inches will be 
retained. Predominant and 
dominant trees will not be 
removed. The largest and 
healthiest trees are retained 
while the smaller supressed, 
intermediate, and codominant 
trees are targeted for removal. 
Few trees harvested would be 
greater than 18 inches DBH, 
however trees over this size 
may be removed when they 
are in direct competition with a 
larger tree. For road and 
landing activities, no trees 
greater than 24 inches DBH 
will be removed. 

Same as for Alternative 1 
except that no trees greater 
than 18 inches DBH would be 
removed, even when they are 
in direct competition with a 
larger tree.  

Behave Fire Prediction 
Program results (fuel 
models, flame length and 
fire size)  

FM 10 
Estimated flame length: 12.8 
feet 
Fire size in 1 hour: 50 acres 

FM 8 
Estimated flame length: 2.4 
feet 
Fire size in 1 hour: 2 acres 

FM 9 
Estimated flame length: 7.1 
feet 
Fire size in 1 hour: 46 acres 

Reduce hazardous fuels Fire Condition Class is at 3, the 
fire regime has been 
significantly altered from the 
historical range. Existing 
hazardous fuel loadings 
adjacent to and within the 
Wildwood WUI would not be 
reduced. Fire Condition Class 
will be unchanged. As 
overstocked stands develop, 
mortality (natural and 
exacerbated by insect/disease) 
would increase ground and 
ladder fuels. Adverse cumulative 
effects would occur in the form 
of continued fuel build-up and 
increasing fire hazard and risk. 

Both action alternatives 
improve Fire Condition Class. 
Creates the desired condition 
in the project area for fire 
resilient stands by removing 
surface and ladder fuels and 
thinning crowns. Wildfires have 
less chance of transitioning 
into crown fire. Wildlife starts 
within the project area would 
be easier to suppress and less 
costly. Trees that would have 
died and contributed to fuel 
loading over time are removed 
as commodity. This alternative 
is the most effective pre-
treatment for potential future 
underburning for fuels 
reduction. 

Both action alternatives 
improve Fire Condition Class. 
The ability to modify crown 
bulk densities would be 
restricted, and may increase 
likelihood of crown fire relative 
to Alternative 1. Surface fuels 
and small to medium ladder 
fuels would be removed 
however larger ladder fuels 
(over 18 inches DBH) would 
remain. This alternative would 
provide effective protection in 
more moderate fire weater, but 
in severe fire weather the 
larger (18 to 24 inches DBH) 
ladder fuels are likely to lead to 
crown fire. This alternative 
provides sufficient pre-
treatment for future 
underburning but prescription 
parameters and burn 
“windows” would be shorter. 

24 - South Fork Management Unit - Shasta-Trinity National Forest 
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Comparison item No Action Alternative 1 Alternative 3 
Fuelbreak maintenance Live and dead vegetation would 

continue to increase, adversely 
impacting functionality of the 
fuelbreak for fire suppression. 

Restores functionality of the 
fuelbreak for future fire 
suppression and/or safety area 
for firefighters. 

Provides for some 
maintainence of the fuelbreak, 
although the overall 
effectiveness would be 
reduced (as compared to 
Alternative 1). Due to the 
diameter limit, it may not be 
possible to thin down to 40% 
crown closure which reduces 
the likelihood that the fuelbreak 
could be used to effectively 
stop fires.  

Accelerate development of 
late-successional habitat - 
forest health 

Continuing competition for 
sunlight, nutrients, and soil 
would reduce overall stand 
vigor, increase susceptibility to 
insect and disease effects, and 
increase stand mortality. 
Dominant trees will continue to 
compete for resources with 
smaller shade-tolerant trees in 
the understory. Overcrowded 
conditions in mature stands 
continue to delay the 
establishment of functional old 
growth habitat. Due to 
increasing competition, 
hardwoods are not likely to 
remain a viable stand 
component. 

Thinning would reduce 
competition, improve the ability 
of residual trees to withstand 
future drought conditions and 
insect infestations, and provide 
conditions for accelerated tree 
growth. Stand vertical structural 
diversity would be maintained 
or improved. Hardwoods would 
be retained and remain a 
viable stand component. 

Because of the diameter limit it 
would not be feasible to clear 
larger existing ladder fuels (18 
to 24 inches DBH) away from 
dominant trees. Like with 
Alternative 1, growth of 
residual stands is likely to be 
accelerated due to reduced 
competition; however with 
Alternative 3 dominant trees 
may not experience as much 
release (or growth response) 
due to retention of all trees 
over 18 inches DBH. Relative 
to Alternative 1, the oldest 
trees would also be at 
increased risk due to the 
retention of competing trees 
(greater than 18 inches DBH) 
that can act as fuel ladders for 
crown fire spread. Hardwoods 
would be retained and remain 
a viable stand component.  

Plantations Due to high stocking densities 
and accumulating fuels, the risk 
of stand-replacing wildfire would 
continue to increase. 
Overcrowded conditions would 
continue to delay the 
development of late-
successional/old growth habitat. 
Without thinning, plantations 
would remain so dense that 
Northern spotted owls would not 
be able to freely fly through 
them for 35+ years. 

Stocking densities would be 
reduced to levels that improve 
stand vigor, and reduce 
mortality as well as 
susceptibility to insect and 
disease. The action 
alternatives are likely to 
accelerate the growth and 
development of remaining 
trees while reducing fire risk. 
The action alternatives are 
likely to result in the 
development of Northern 
spotted owl connectivity habitat 
in approximately 10 years 
within plantations proposed for 
treatment (about 43 acres).  

Same as for Alternative 1 
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Comparison item No Action Alternative 1 Alternative 3 
Effects to late-successional 
habitat - wildlife 

Overcrowded conditions are not 
likely to result in long-term 
health and maintenance of key 
old growth habitat components 
because the largest and oldest 
trees are at increasing risk to 
mortality and existing understory 
trees will not provide similar 
replacement structures. Without 
thinning, overstocked stands will 
not meet the need for more old 
growth habitat within the LSR. 
Growth of the largest/oldest 
conifers and understory 
hardwoods would continue to be 
delayed due to competition for 
limited site resources. Untreated 
stands would remain vulnerable 
to fire events that is likely to 
reduce them below suitable 
Northern spotted owl habitat 
conditions within the short-term 
(10-15 year) timeframe, as 
estimated by fire and fuels 
modeling. 

The reduction in fuels and the 
concurrent increase in the 
vigor of the remaining trees 
would allow the treated stands 
to better survive late-summer 
fire events and provide late-
successional habitat into the 
future. There will be a short-
term reduction in canopy 
closure, a reduction in vertical 
structure, and a reduction in 
small diameter snags and logs 
concurrent with reduction of 
existing and future fuels. 
Beneficial effects include a 
more open forest understory 
which would improve Northern 
spotted owl/northern goshawk 
foraging abilities, reductions in 
fuel loading and the risk of 
stand-replacing wildfire, and 
increasing availability of water, 
nutrients, and sunlight for the 
largest/oldest trees.  

Effects are similar to those for 
Alternative 1 except that, due 
to the diameter limit, there 
would be less thinning/release 
around the largest, oldest 
trees. There would be less 
reduction in vertical structure 
and canopy closure because 
fewer trees would be 
harvested. There would also be 
less temporary reduction in 
habitat for species such as the 
fisher because more surface 
fuels and larger ladder fuels 
(trees over 18 inches DBH) 
would be retained. There would 
still be beneficial effects, as 
described for Alternative 1, 
although they would be 
somewhat reduced due to the 
diameter limit (i.e. less 
reductions in fuel loading and 
less of an open understory).  

Effects to late-successional 
associated wildlife species 

No direct effects to any of the 
species associated with the old 
growth or late-successional 
habitat because no actions 
would take place. With no 
action, the probability of losing 
key habitat features associated 
with late-successional habitat 
such as closed canopy, large 
snags and downed logs due to a 
late summer fire event continues 
to increase. 
 

Direct effects to Northern 
spotted owls and northern 
goshawks would be avoided 
through the use of year of 
action surveys and the 
application of LOPs. For 
Northern spotted owl, the 
project Biological Assessment 
and Biological Opinion 
document that although the 
project would result in short-
term degradation of stand-level 
habitat, it is not likely to 
jeopardize the continued 
existence of the species and it 
is not likely to destroy or 
adversely modify designated 
critical habitat. Both action 
alternatives may impact 
individual fisher due to 
disturbance during project 
implementation. Disturbance 
would be short-lived and would 
not exacerbate the threats to 
viability identified by USFWS. 

Same as for Alterntive 1 
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Comparison item No Action Alternative 1 Alternative 3 
Effects to Northern spotted 
owl nesting/roosting/ 
foraging (NRF) habitat in 
the action area (16,858 
acres) 

No net increase or degradation 
of habitat. Existing NRF habitat 
in the action area: 
High Quality NR = 1,688 acres 
Mod. Quality NR = 3,908 acres 
Foraging = 2,083 acres 

For both action alternatives, 
temporary degradation of 
existing NRF habitat will be 
short-term (lasting 10-15 
years), will reduce the overall 
threat of stand-replacing 
wildfire, and improve growing 
conditions for residual stands. 
In the short-term the minor net 
reduction in NRF habitat in the 
action area is 3 acres of High 
Quality NR, 9 acres Mod 
Quality NR, and 3 acres of 
Foraging (Alt 1 and 3). 
Thinning within younger stands 
(existing foraging habitat, 
connectivity habitat, or capable 
Northern spotted owl habitat) is 
likely to result in development 
of moderate quality NR or 
foraging habitat within 10-15 
years (short-term). 
In the long-term the treated 
NRF will increase in quantity 
and relative quality: 
High Quality NR = 1,685 acres 
Mod. Quality NR = 4,278 acres 
Foraging = 2,029 acres 

Short-term NRF habitat would 
be the same as for Alternative 
1. Benefits to NRF in the long-
term: 
High Quality NR = 1,685 acres 
Mod. Quality NR = 4,261 acres 
Foraging = 2,046 acres 

Soils Soils would not be affected by 
management activity, and the 
risk of stand-replacing fire will 
continue to increase. If a stand-
replacing fire were to occur 
severe erosion would occur 
removing soil cover and causing 
organic matter destruction in the 
topsoil.  

Erosion due to the project 
would be low to moderate, less 
than 1 ton per acre. The risk of 
stand-replacing wildfire in the 
area would be reduced. Both 
action alternatives retain 
approximately 50% soil cover 
across the units and would 
result in conditions within the 
established Soil Quality 
Standards. 

Erosion due to the project 
would be low to moderate, less 
than 1 ton per acre. With 
Alternative 3 stand health 
would not be effectively treated 
and soil fertility could be 
affected with increased root 
disease. Relative to Alternative 
1, more trees would remain 
post project so there would be 
increased soils cover in the 
form of fallen leaves and duff. 
Both action alternatives retain 
approximately 50% soil cover 
across the units and would 
result in conditions within the 
established Soil Quality 
Standards. 

Open road density Approximately 5.72 miles per 
square mile 

Approximately 4.10 miles per 
square mile 

Same as for Alternative 1 

Estimated Volume 0 4.8 MMBF 4.3 MMBF 

Est. Jobs Created, direct 
and indirect  

0  Direct: in excess of 34  
Indirect: in excess of 43  

Direct: in excess of 30  
Indirect: in excess of 39 

Cost to implement Project 0 $736,605 $353,885 
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Chapter 3: Affected Environment 
and Environmental Consequences 
Affected Environment – Fuels _____________________________  

Project Area Description and Management Objectives 

The project area is within Upper Hayfork Creek 5th Field Watershed, to the east and directly adjacent to 
the rural community of Wildwood, California (see Appendix A maps). The project area is approximately 
4,790 acres of the 26,389 Late-Successional Reserve (LSR) identified as RC331- Chanchellula. Dominant 
vegetation in the project area is mid-successional Douglas-fir overstory, with mixed conifer and hardwood 
understory. 

Management objectives within LSR are to maintain, protect, and enhance conditions of late-
successional forest ecosystems. Protection includes reducing the risk of large-scale disturbances, 
including stand-replacing wildfires. In the Forest-wide LSR Assessment51 it states that local LSR are 
included in an area of elevated risk to large-scale disturbance due to changes in the characteristics and 
distribution of the mixed-conifer forests resulting from past fire suppression. That assessment also 
encourages the development of fuels reduction projects as long as they are consistent with the overall 
recommendations for LSR management. Emphasis of management activities should be placed on 
reducing the amount of fine fuels, associated rate-of-spread, and flame lengths.  

The Fuels Analysis and Strategy portion of the Shasta-Trinity National Forest (Forest) Fire 
Management Plan (FMP), issued and updated annually, identifies on a forest-wide scale: Hazards, Values 
at Risk, and Risk of Future Fire Occurrence for the Forest.52 This analysis is one of the tools used to 
prioritize areas on the forest in need of fuel treatment. Fire risk is the chance (probability) that a wildfire 
will start, either from natural or human causes, based on recent fire history. Fire hazard is determined by 
the characteristics of fuels combined with the influences of topography and weather. Values represent 
monetary worth and non-monetary values such as wildlife habitat and scenery. The fuels characteristics 
apply to both dead and live fuels, and include loading (tonnage), size and shape, compactness, horizontal 
continuity, vertical arrangement, fuel moisture content, and chemical properties. Topographic and weather 
influences, combined with fuels characteristics, determine the rate of forward spread of a fire and the 
intensity at which a fire will burn. The project area is rated as having, high hazards/low to moderate risks, 
and high values, with a combined overall rating of high.53 Given the management objectives and high 
values at risk in the LSR, the consequences of stand-replacing, or crown fire are considered unacceptable. 

Research shows that reducing surface fuels using vegetation management treatments (such as the 
proposed thinning from below) decreases the likelihood that surface fires will transition to crown fires, 
the most destructive and hardest to control type of wildfire. The most effective strategy for reducing 

                                                 
51 USDA Forest Service (1999) 
52 The FMP (USDA-FS, 2007) is updated annually and available for review upon request 
53 Details on the combined analysis for hazard/risk/value are in the FMP, Appendix G 
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crown fire occurrence and severity is to reduce surface fuels, increase height to live crown ratio, and 
reduce crown bulk densities.54 

Wildland Urban Interface (WUI) 

The National Fire Plan prioritizes fuel treatments near Communities at Risk (CARs). CARs are listed in 
the Federal Register as urban interface communities within the vicinity of Federal lands that are at high 
risk from wildfire. Wildwood was listed in the Federal Register55 as a CAR. Approximately 3,058 acres of 
the project area is within the designated Wildwood WUI, with the community itself directly adjacent to 
the southwest of the project. Additionally, the eastern project boundary is parallel to the Platina WUI 
boundary, with the community of Platina approximately 7 air miles to the east. 

There are three categories of communities that meet the description of WUI. Generally, Federal 
agencies are to focus treatments on communities that are described under categories 1 and 2. The rural 
community of Wildwood would fit under the category 2: an intermix community. This is where structures 
are scattered throughout a wildland area. An alternate definition for intermix community emphasizes a 
population density of between 28 to 250 persons per square mile. 

Existing Fuels 

Fuels are defined as various components of vegetation, living and dead, on the site. An adequate 
description of the fuels on a site requires identifying the existing fuel components. Fuel loading, size class 
distribution of the load, and its arrangement (compactness or bulk density) determine whether an ignition 
will result in a sustaining fire. 

Overall average fuel loading for the area is in excess of 12 tons-per-acre, with most of the tonnage in 
the smaller size classes. Fire and Fuels Managers consider fuel loadings in these ranges to be high, and 
along with the accumulation of smaller trees that act as fuel ladders, there is increased likelihood of future 
large and destructive wildfires that are dangerous and costly to suppress. During summer months, a 
wildfire start in these stands could easily transition into a crown fire, resulting in a large stand 
replacement type fire. 

                                                 
54 Graham et al. (2004) 
55 August 17, 2001 
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Figure 3-1. Current conditions 
in project units showing the 
abundance of small trees that 
can act as fuel ladders to carry 
ground fire into the overstory 
canopy 

Pre-commercial sized 
conifer plantations are also 
scattered throughout the 
project area, most of which 
are overstocked and ingrown 
with brush. The plantations 
originated in the 1980s, prior 
to the Northwest Forest Plan, 
when more intensive timber 
harvest occurred on National 
Forest lands. A wildfire 
burning into these unthinned 
plantations can be expected to 
intensify, producing faster 
rates-of-spread and increased 
fire intensities, which have a 
high probability to result in 
extensive tree mortality. 

Fire Regimes and Fire 
History 

Natural fire regimes56 of the 
Pacific West were the primary managers of historic forests. Historic fire regimes were characterized by 
frequent, low to moderate severity fires, playing a dominant role in regulating fuel accumulation and 
stand structure of these forests. In California’s Mediterranean climate, decomposition rates are generally 
slow, and are limited by temperature. Neither historically, nor presently, has decomposition been the 
primary remover of biomass in a mixed-conifer forest. 

A century of successful fire suppression has excluded the frequent low to moderate intensity type fire, 
leading to biomass accumulation at abnormally high levels throughout the landscape, both in living 
understory and dead and down woody material on the forest floor. This fire exclusion and fuels buildup 

                                                 
56 A natural fire regime is a general classification of the role fire would play across a landscape in the absence of 
modern human mechanical intervention, but including the influence of aboriginal burning (Agee, 1993). More 
information about fire regimes in the U.S. is at http://www.fs.fed.us/fire/fuelman/firereg.htm.  

South Fork Management Unit - Shasta-Trinity National Forest - 31 
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has altered the historical fire regime from frequent low to moderate intensity fires to one of infrequent 
moderate-to-high intensity stand-replacing fires. Altering the historic fire regime has resulted in today’s 
overstocked stands with dense, multi-layered canopies. Understory vegetation is now crowded with 
shade-tolerant, fire-intolerant species. Larger trees within these overstocked stands must compete for 
available moisture and nutrients, making the entire stand more susceptible to disease, insects, and 
mortality. Currently the fuels types, amounts, and arrangements present a hazardous fire condition, not 
only for the proposed project area, but also for adjacent lands. 

Figure 3-2. Existing conditions showing typical understory ingrowth with shade tolerant species 

A fire history study was conducted on the Hayfork Ranger District in the Jud-Rusch Creek area.57 
Data collected from tree rings indicated the average time between fires for all sites in the study area was 
12 to 19 years. Since a fire suppression policy was adapted on Forest Reserves in 1905, fire rotation 
length (the time it takes for fire to burn the overall area) in the study area is 12 to 15 times longer than 
anytime in the previous three centuries. The Jud-Rusch Creek fire history site is approximately 12 miles 

                                                 
57 Taylor & Skinner (2003) 
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northwest of the project site, with the same vegetation and climate, so fire rotational lengths and fire 
regimes would be similar.58 Greater fire rotation length means greater fuel buildup between fires, and a 
much greater probability of high-intensity fire and high rate of spread when it does burn. 

Within LSR – RC 331, there have been a total of 119 fires recorded, with an average of 13 fire starts 
per decade. Recorded fire history specifically for the Gemmill project area shows there have been 14 fire 
starts. Average fire occurrence in the project area from 1920 to 2005 has been one start every six years. 
The existing fuelbreak running north to south along the ridgeline and bordering the project area along the 
eastside was instrumental in containing a human-caused fire start off State Highway 36 in 1980 that 
burned 187 acres, 6.5 of which was in the project area. This same fuelbreak has now grown over and is in 
need of maintenance and/or reconstruction to function correctly. Both action alternatives allow 
maintenance and/or reconstruction of the fuelbreak to occur; the no action alternative does not. 

Figure 3-3. Existing fuelbreak with high surface and ladder fuel loading 

                                                 
58 Personal communication with Carl Skinner, P.S.W. Research Station, Redding, CA. 
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Fire Condition Class 

The National Fire Management Plan (NFMP) has three different Condition Class descriptions that 
represent the degree of departure from historical fire regimes resulting in alterations of key ecosystem 
components such as species composition, structural stage, stand age, and canopy closure.59 Condition 
Class 1 is our desired future condition for the landscape. 
Condition Class 1 areas have the following attributes:  

• Fire regimes that are within the historical range; 
• The risk of losing key ecosystem components is low;  
• Vegetation attributes (species composition and structure) are intact and functioning within their 

historical range, especially at a landscape scale. 

Condition Class 2 areas have the following attributes:  
• Fire regimes have been moderately altered from the historical range;  
• The risk of losing key ecosystem components has increased to moderate;  
• Fire frequencies have departed (either increased or decreased) from historical frequencies by more 

than one return interval. This results in moderate changes to one or more of the following: Fire 
size, frequency, intensity, severity, or landscape patterns;  

• Vegetation attributes have been moderately altered from their historical range.  

Condition Class 3 areas have the following attributes: 
• The fire regime has been significantly altered from its historical range; 
• The risk of losing key ecosystem components has increased to high;  
• Fire frequencies have departed from historical frequencies by multiple return intervals, which 

results in dramatic changes to one or more of the following: fire size, frequency, intensity, severity, 
or landscape patterns;  

• Vegetation attributes have been significantly altered from their historical range. 

The NFMP priority areas for fuel treatments are those with frequent and mixed severity fire regimes- 
Condition Class 2 and 3. Condition Class 3 best represents the current departure from the fire return 
interval within the project area and surrounding landscape. If an action alternative is selected and 
implemented, the treated lands would be moved toward a Condition Class 2. If the No Action Alternative 
is selected, the area will remain in Condition Class 3. 

Environmental Consequences – Fuels ______________________  
The following section discloses fuels-related effects of the 3 alternatives evaluated in detail. Direct effects 
are those that occur at the time of the action, and indirect effects occur later in time and/or space from the 
action. Fuel loading and fire effects were estimated using fuel models as described in Aids to Determining 

                                                 
59 More information about Fire Regime Condition Classes is at: 
http://www.nwcg.gov/teams/wfewt/message/FrccDefinitions.pdf  

http://www.nwcg.gov/teams/wfewt/message/FrccDefinitions.pdf
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Fuel Models for Estimating Fire Behavior.60 Indirect fire/fuels effects are often discussed in terms of 
potential future wildfire behavior and effects that are likely some time in the future after the project is 
implemented. These indirect effects are predicted using the Behave fire behavior analysis. Fire behavior 
analysis commonly uses 90th percentile weather conditions and above for prediction of wildfire effects. 
The 90th percentile represents the worst average weather conditions that exist approximately 10% of the 
time from August through September. The Fire Family Plus program61 was used to obtain 10 years of 
historical weather data from the Yolla Bolla Remote Access Weather Station, which is located 
approximately 6 miles south of the project site. Specific weather data used included the 10 year averages 
of 1, 10, and 100 hour fuels moistures, live woody fuel moistures, and wind speeds. The Behave Fire 
Prediction Program (Version 4.4, February 1997) was used for predictions of fire behavior and stand 
mortality that could be expected under these conditions, specifically 90th percentile fire weather. 

Alternative 2 – No Action 
Direct Effects 
The No Action Alternative proposes to not implement any activity within the project area. This is the only 
alternative considered in detail that does not meet the purpose and need statement.  

If Alternative 2 is selected, neither commercial nor non-commercial thinning with associated activity 
fuel treatments would be accomplished. Early- and mid-successional stands on suitable lands would not 
be thinned. Thus, the opportunity to improve stand vigor, resistance to insect and disease impacts, and 
speed productivity toward late successional characteristics would be forgone within these stands.  

This alternative would not improve Fire Condition Class for the area. The LSR will not be protected 
or enhanced by this alternative, and will be at risk to loss from a wildfire. Existing hazardous fuel 
loadings adjacent to and within the Wildwood WUI would not be treated. Wildfires originating within the 
project area could be expected to continue onto surrounding private lands and Wildwood WUI, with 
extreme threats to life and property. With the opposite also true, a fire start on adjacent private lands could 
burn into the project area and LSR 331 unrestricted, with extreme damages to high-value late-
successional habitat.  

Existing fuelbreaks in the activity area are currently ineffective due to lack of maintenance. 
Alternative 2 will not allow necessary maintenance, rendering them useless as a fire suppression tool or 
safety area for firefighters. Because proposed road re-construction and maintenance would not be 
implemented, the arrival of fire suppression vehicles to future wildfires will continue to be affected by the 
poor road conditions that have been identified.62 Proposed road decommissioning, although not expected 
to substantially delay future fire suppression in the general area, would not occur and therefore access for 
future fire suppression in the area would not be affected. 

Direction and guidance for land and resource management as specified in the Forest Land and 
Resource Management Plan (Forest Plan), the Forest Wide LSR Assessment (LSRA), the Forest Fire 

                                                 
60 Forest Service General Technical Report, Anderson (1982) 
61 Fire Family Plus Version 3.0 - Winter 2001 
62 Forest Road Analysis - July 2002 and the Gemmill Roads Analysis Report - March 2006 
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Management Plan (FMP), the National Fire Management Plan (NFMP), and Forest Service Manual 5150 
- Fuels Management (FSM-5150) would not be met with Alternative 2. 

Indirect Effects 
Existing conditions and the No Action Alternative are best represented by fire behavior fuel model 10.63 
Fuel model 10 shows fire burning in surface and ground fuels with greater fire intensity than the other 
timber litter models. Dead-down fuels include greater quantities of 3 inch or larger limb-wood resulting 
from over-maturity or natural events that create a large load of dead material on the forest floor. Crowning 
out, spotting, and torching of individual trees are more frequent in this fuel situation, indicating violent 
fire behavior and potential fire control difficulties. Any forest type may be considered if heavy down 
material is present; examples are insect or disease ridden stands, wind thrown stands, and over-mature 
stands with deadfall, or with aged slash from light thinning or partial-cut harvest. Total fuel load (dead-
down & live) 3 inches in diameter and less is equal to or less than 12 tons per acre. Dead fuel loading of 
¼ inch diameter and smaller fuels is in the 3 tons per acre category, live fuels foliage is around 2 tons per 
acre, and the fuel bed depth is approximately 1 foot deep. 

Fire behavior/effects modeling results for the No Action Alternative are displayed below. 
Assumptions and limitations associated with the model are described in the model publications by 
Andrews.64 Assumptions inherent in the model are that fuel structure is homogeneous throughout the 
analysis area, and that weather and topography conditions are uniform and constant. 

Table 3-1. Fuel models and fire effects for No Action Alternative 2 

Alternative 2 Fuel Model Flame lengths Rate-of-spread Percent Mortality Fire Size in 1 Hour 
No Action FM 10  12.8 feet  48 chains\hr 91% 50 acres 
Fire size after 2 hours would be approximately 202 acres. 
Fire size after 4 hours would be approximately 807 acres. 
Fire size after 6 hours would be approximately 1,815 acres. 

The following table correlates flame lengths and fire intensity to the type of suppression resource 
effectiveness. Generally flame lengths much beyond 8 feet in height are beyond the capability of fire 
suppression resources to control. 

                                                 
63 Fuel models are described in Anderson (1982) 
64 See Andrews (1986) and Andrews & Chase (1989) 
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Table 3-2. Flame lengths and Suppression Effectiveness 

 Flame 
Length (ft) 

Fireline Intensity 
(Btu/ft/s) 

 Interpretations 

 < 4 
 

 < 100 Fires can generally be attacked at the head or flanks by persons using hand 
tools. Handline should hold the fire. 

 4 – 8  100 – 500 Fires are too intense for direct attack on the head by persons using handtools. 
Handline cannot be relied on to hold fire. Equipment such as dozers, engines, 
and retardant planes can be effective. 

 8 – 11  500 – 1,000 Fires may present serious control problems-torching out, crowning, and 
spotting. Control efforts at the fire head will probably be ineffective. 

 > 11  > 1,000 Crowning, spotting, and major fire runs are probable. Control efforts at the 
head of the fire are ineffective. 

Based on: Roussopoulos and Johnson, 1975. 

Wildfire starts currently have the potential to produce severe stand replacement type fires under 
severe fire weather conditions, presenting a significant threat to the Wildwood WUI and Chanchellula 
LSR. Alternative 2 would do nothing to correct this situation, allowing the already hazardous fire 
conditions to increase into the future. 

No action implies conditions within the project area will stay the same, or remain static, and that is 
incorrect. Because forest ecosystems are dynamic they will continue to produce more vegetation that 
competes for available sunlight, moisture, and nutrients. As time progresses, without fuels reduction 
treatment, the conifer stands will develop more dense understories of shade-tolerant, fire-intolerant trees 
(fuel ladders), dead/down woody debris will continue to accumulate, and there will be increases in 
mortality, setting the stage for progressively larger stand-replacing fire events.  

Past actions have led to current conditions. As noted above, past timber harvest and fire suppression 
activities are past actions that have had cumulative consequences of abnormal fuels accumulation and 
high fire hazard observed over extensive forested areas today. Past active management has not been able 
to replace the historic role of fire in maintaining forest stands in a sustainable condition. Past plantation 
silviculture on Federal lands and harvest practices on private lands historically lacked post-harvest fuels 
reduction, and have added to the current hazardous fuels conditions. The indirect effects of the no action 
alternative, in combination with effects of past actions, would represent an adverse cumulative effect of 
continued fuels buildup and increasing fire hazard. 

Alternative 1 - Proposed Action 
Direct Effects 
Alternative 1 proposes to treat 1,618 acres of overstocked forest stands as summarized in the table below. 
This alternative allows commercial and non-commercial thinning to reduce stocking of overstocked 
stands within LSR and Riparian Reserve land allocation areas. Timber harvest with associated activity 
fuel treatments will reduce ground fuel loadings, ladder fuels, and crown bulk densities that will result in 
lower fire intensities and effects. 
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Table 3-3. Types of fuel treatment methods & acres proposed for Alternative 1 

On the westside of the project area, 
treatment units have been strategically placed to 
disrupt the spread of wildfire towards adjacent 
private lands and the community of Wildwood 

to the west of the project. Treatment units have also been placed strategically along the eastern project 
boundary, following the main ridgeline running from north to south. The ridge top units will be thinned 
and masticated; this project would set the stage for future underburning to maintain desired fuel loading.65 
The construction and/or re-construction of two additional shaded fuelbreaks is also proposed. One 
fuelbreak is along the northern project boundary, separating the project area from the Chanchellula 
Wilderness Area. The other is along the southern project boundary, separating the project area from 
private lands and State Hwy 36. 

Road re-construction and maintenance will be done under this alternative, thus fire suppression 
vehicles would benefit from improved road conditions. Due to proposed road decommissioning, fire 
suppression vehicles would utilize alternate routes to access fires in the project area. The effect of road 
decommissioning on fire suppression equipment arrival time has been analyzed as part of the project-
level roads analysis process.66 Although access to localized areas would be altered, proposed road 
decommissioning would have minimal effect on future fire suppression.  

If Alternative 1 is selected, direction and guidance for land and resource management as specified in 
the Forest Plan, Forest-wide LSRA, the FMP, the National Fire Plan, and FSM-5150 will all be met. 

Indirect Effects 
A fire behavior fuel model 8 was used to predict probable fire effects for Alternative 1, and would 
represent the desired future condition for the area as stated in the LSRA.67 A fire behavior fuel model 8 is 
classified as closed canopy stands of healthy, short-needled conifers or hardwoods that have leafed out 
support fire in the compact litter layer. This layer is mainly needles, leaves, and some twigs, since little 
undergrowth is present. Slow burning surface fires with low flame heights are typical, although an 
occasional ‘jackpot’ or heavy fuel concentration can cause flare-ups. Total fuel load (dead-down & live) 3 
inches in diameter and less is equal to or less than 5 tons per acre. Dead fuel loading of ¼ inch diameter 
and smaller fuels is in the average range of 1 to 5 tons per acre. 

Fire behavior fuel model 8 is used to represent fuel conditions within post-harvest stands after hazard 
reduction fuels treatments have been implemented. Projected fire effects displayed in Table 3-4 represent 
what effects can be expected from a wildfire start during 90th percentile and above weather conditions. 

                                                 
65 Underburning would occur with a separate project, future foreseeable Gemmill Prescribed Burn Project. 
66 The project-level RAP is available in the project record 
67 Forest-wide LSR Assessment (USDA-FS, 1999), Chapter 4-15 & 16 

Site Prep/Fuels Reduction Acres 
Tractor Jackpot Pile (TJP)/Burn Piles (BP) 284 Acres 
Hand Pile (HP)/Burn Piles (BP) 220 Acres 
Biomass or Masticate 1,070 Acres 
Masticate 44 Acres 

Total 1,618 Acres 
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Table 3-4. Fuel model and fire effects for Action Alternative 1 

Alternative I Fuel Model  Flame lengths Rate-of-spread Percent 
Mortality 

Fire Size in 1 Hour 

Post Treatment  FM 8   2.4 feet  9 chains\hr 9% 2 acres 
Fire size after 2 hours would be approximately 7 acres. 
Fire size after 4 hours would be approximately 28 acres. 
Fire size after 6 hours would be approximately 64 acres. 

Future wildfires will have less chance of transitioning into more destructive stand replacement crown 
fires. Wildfire starts within the project area would be easier to suppress and less costly. Also wildfires 
starting outside the project area and burning into it would have slower rates of spread, lower flame 
lengths, and be easier to contain. 

Plantation treatments, with associated activity fuel treatments, will assist in their survival during a 
wildfire event. A wildfire burning into, or leaving these treated plantations will have lower flame lengths, 
fire intensities, and lower overall fire effects when compared to untreated plantations. 

 Alternative 3 – Diameter Limit 
Direct Effects 
Alternative 3 proposes to treat 1,462 acres of overstocked forest stands as summarized in the next table. 
As with Alternative 1, this alternative allows commercial and non-commercial thinning to reduce stocking 
of overstocked stands within LSR and Riparian Reserve land allocation areas. Timber harvest with 
associated activity fuel treatments will reduce ground fuel loadings and small to medium ladder fuels that 
will help to lower fire intensities and effects; the ability to modify crown bulk densities will be restricted, 
depending upon initial stand diameter distributions and spacing of size classes, so if a fire were to crown 
out it would more likely persist as a crown fire. 

Table 3-5. Types of fuel treatment methods and acres proposed for Alternative 3 

Alternative 3 will treat 156 acres less than 
Alternative 1, by eliminating 139 acres of 
helicopter yarding and 17 acres of cable yarding, 
and only remove trees 18 inches and less in 

Diameter at breast height (DBH). This alternative retains most of the strategically placed units and 
fuelbreaks as described under Alternative 1, but does not allow sufficient biomass removal to create 
and/or maintain fuelbreaks effectively. In leaving more residual trees (all trees 18” DBH and above), it 
may not be possible to thin the fuelbreaks to 40% crown closure. This will lower the overall effectiveness 
of the fuelbreaks, especially when it comes to stopping crown fires. Proposed road reconstruction, 
maintenance, and decommissioning will be done under this alternative and the effects would be identical 
as discussed for Alternative 1. 

Site Prep/Fuels Reduction Acres 
Tractor Jackpot Pile (TJP)/Burn Piles (BP) 284 Acres 
Hand Pile (HP)/Burn Piles (BP) 64 Acres 
Biomass or Masticate 1,070 Acres 
Masticate 44 Acres 

Total 1,462 Acres 
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If Alternative 3 is selected, direction and guidance for land and resource management as specified in 
the Forest Plan, the FMP, the National Fire Plan, and FSM-5150 will all be met. This alternative will not 
meet desirable fire conditions as described in the Forest Wide LSR Assessment. 

Indirect Effects 
Fire behavior fuel model 9 is used to represent fuel conditions within post-harvest stands after hazard 
reduction fuel treatments have been implemented under Alternative 3. Projected fire effects displayed in 
Table 3-6 represent what effects can be expected from a wildfire start during 90th percentile and above 
weather conditions. In a fire behavior fuel model 9 fires run through surface litter faster than a model 8 
and have longer flame height. Concentrations of dead/down woody material will contribute to possible 
torching out of trees, spotting, and crowning, overall fire effects are well above a fuel model 8, but less 
than a fuel model 10. 

Table 3-6. Fuel model and fire effects for Action Alternative 3 

Alternative 3 Fuel Model Flame lengths Rate-of-spread Percent Mortality Fire Size in 1 Hour 
Post Treatment FM 9 7.1 45 chains\hr 15% 46 acres 
Fire size after 2 hours would be approximately 185 acres. 
Fire size after 4 hours would be approximately 740 acres. 
Fire size after 6 hours would be approximately 1,666 acres. 

Wildfires will have less chance of transitioning into crown fires than with Alternative 2. Wildfire 
starts within the project area would be easier to suppress and less costly than with Alternative 2. Also 
wildfires starting outside the project area and burning into it would have slower rates-of-spread, lower 
flame lengths, and be easier to contain than with Alternative 2. However, all these aspects of future 
wildfire behavior and likely consequences would be intermediate between the no action alternative and 
the proposed action alternative. 

Alternative 3 would improve Fire Condition Class for the area, but not meet the desirable fire 
conditions stated in the LSRA.68 LSR 331 would receive some fire protection by this alternative, and risk 
to loss from a wildfire will be lower than existing conditions. 

Cumulative Effects – Alternatives 1 and 3 
Bounding Statement 
The cumulative effects assessment area is bounded in space by the Gemmill project area because this is 
the complete area potentially exposed to direct effects from proposed fuels treatment activities. Private 
lands are not included in the assessment area, but are discussed where relevant to indirect effects, risk 
management, and fuels/vegetation management objectives. 

The cumulative effects assessment is further bounded in time by the limits of past, present, and 
reasonably foreseeable future actions, in general a 10 year horizon into the future. This is an appropriate 

                                                 
68 Forest-wide LSR Assessment (USDA-FS, 1999), Chapter 4-15 & 16 
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timeframe because future conditions beyond that can not be known, and will be changing with vegetative 
regrowth and stand development into the future. 

Past Actions 
Past actions that have been implemented in the area were primarily for timber harvest, with associated site 
prep and/or activity fuel treatments. Most past actions relevant in characterizing existing timber and fuels 
conditions occurred prior to the Northwest Forest Plan in 1994, which along with the Forest Plan, 
designated LSR to be managed for the maintenance and improvement of late-successional habitat. See 
Appendix E (Cumulative Actions Table) Table E-1 for a detailed list of projects and activities. Timber 
Sale units were typically clearcut, broadcast burned for site preparation, and then planted. Young 
plantations to approximately 10 years old lacked surface fuels and vegetative continuity, so they provided 
beneficial conditions to fuels management. As these trees aged and grew taller, their extruding limbs 
extended further out from the trunk, resulting in closing space between trees and thus becoming a 
continuous fuel bed; annual needle drop also restored continuous fine surface fuels. It is highly probable 
that a wildfire start within these plantations would result in complete mortality. These plantations can also 
act as a ladder fuel component to the surrounding forest. Therefore, the fuels benefits of these past actions 
do not persist today; just the opposite, they represent flammable stands with continuous fuel ladders that 
are highly susceptible to stand replacement fire.  

The Midas Blow-Down area borders the northeast corner of the project. Midas consists of over 100 
acres of trees blown down several years ago. A timber sale was proposed to remove much of the blown 
down merchantable conifer trees, but the project never reached implementation. The blown down trees 
are still present, representing a significant fire hazard to the project area and surrounding areas. 

Past projects on adjacent private lands consist primarily of timber harvest on forest lands and human 
development type projects on residential lands, with a limited amount of mining and grazing. In the past, 
timber harvest on private lands included minimal, if any, activity fuel treatment. Fires originating on 
private lands, especially those having high fuel loadings, represent a significant threat to the LSR and the 
Wildwood WUI. 

2008 wildfires 
The wildfires of 2008 did not affect the Gemmill Thin project area, but did burn within the same 
watersheds that drain out of this project area (see Figure 3-16). Only the Chanchellula Gulch and Halls 
City-Wilson Creek 7th field watersheds were exposed to 2008 wildfires, and in Halls-City-Wilson only 32 
acres burned at moderate severity. Chanchellula Gulch had 26 acres of high severity and 235 acres of 
moderate severity fire. Relevant to this project-specific fuels analysis, the 2008 wildfires had little to no 
effect on fire and fuels conditions. The project is proposing action to limit detrimental future wildfire 
effects and to make progress toward eventual reintroduction of wildfire. 
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Foreseeable Future Actions69 
Reasonably foreseeable projects within the area include the Gemmill LSR Prescribed Burn Project, 
consisting of approximately 326 acres of under burning and 110 acres of brush field burning, totaling 
approximately 436 acres. The primary objectives of the burning are to provide maintenance for and widen 
the existing ridgetop fuelbreak, to reduce hazardous fuel conditions, and to stimulate new growth to 
enhance wildlife browse. 

There are three Forest Service proposed actions that have been recently developed and are relevant to 
this cumulative effects analysis. They are the Westside plantation thinning, Westside watershed 
restoration, and Forest-wide motorized travel management projects. Westside plantation thinning 
proposes to thin plantations on the Forest west of Interstate 5 over the next 10 years. Plantation thinning 
within the Gemmill project area watersheds will be deferred for 9 years to allow for watershed recovery 
from this action and to avoid potential watershed concerns. Acres of plantations proposed for treatment by 
watershed are depicted in Table 3-41 (Chapter 3 Hydrology). The Westside watershed restoration project 
is proposing to decommission almost 8.5 miles of roads within the Gemmill Thin watersheds (shown in 
Figure 3-16 map). Most of the decommissioning work is in Halls City-Wilson Creek 7th field watershed 
where interdisciplinary analysis, including fire suppression and fuels management considerations, found 
decommissioning to be appropriate. The motorized travel management project is proposing to designate 
new system routes; the additions are not new construction but adoption of user generated routes that have 
passed interdisciplinary screening to minimize potential for environmental issues. This project proposes 
to adopt 0.5 miles of ridge top route between Goods Creek and the Un-named South Tributary to Hayfork 
Creek all within the Stringbean Creek–Good Creek 7th Field watershed. 

There are no specific projects foreseen on adjacent private lands, but it is reasonable to presume in 
general that timber harvest on forest lands, development projects on residential lands, and limited mining 
and grazing activities will continue to occur. Private harvest practices involving minimal activity fuels 
treatment is expected to continue.  

Cumulative Effects for Alternatives 1 and 3 
Direct and indirect effects of the proposed action are not considered adverse from a fire and fuels 
management perspective, but rather beneficial in reducing excess biomass. Treatments to thin stands and 
reduce hazardous fuels conditions have direct and indirect effects which improve the Fire Condition Class 
for the area, and substantially reduce predicted fire behavior and effects, particularly during severe fire 
weather. Treatment units are placed strategically within the LSR to provide benefits toward the fire 
resilience of the LSR as a whole. 

                                                 
69 Three new future foreseeable Forest Service actions developed since the project analysis presented in the Draft 
EIS was completed. The cumulative effects analysis presented in this Final EIS includes consideration of these three 
foreseeable actions (which are not listed in Appendix E), and fire effects that resulted from 2008 wildfires. The 
results of this interdisciplinary review are within the cumulative effects section for each resource where these 
additional activities may influence the cumulative effects analysis. Chapter 3 Hydrology section contains figures and 
tables that display the location of 2008 wildfires and these three foreseeable federal actions. 
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Past actions had initial fuels reduction benefits that are now gone; plantations are currently part of the 
fuel hazard problem. Therefore, past actions do not add to cumulative beneficial effects of current and 
future actions. Effects of foreseeable future actions would add to this benefit, in reducing surface fuels 
over additional areas. If Alternative 1 is implemented, it will provide pre-treatment to some of the units 
proposed in the foreseeable Gemmill Fuels Project (see Appendix E), enabling better results and wider 
weather windows for prescribed burning. While this is desirable, this foreseeable burn project is not 
dependent upon the Gemmill Thin Project for implementation. 

The effects of Gemmill Thin, when added to future effects of plantation thinning, are beneficial to 
maintaining lower fuel loading in the area. The effects of Westside restoration and travel management 
projects would be mostly neutral from fire/fuels perspective. Fire response time in the area was 
considered as part of the roads analysis process and decommissioning of the proposed segments is not 
expected to have meaningful negative impacts to fire response. Regarding travel management, adding ½ 
mile of ridgetop road to the system may be slightly beneficial in that the road would receive regular 
maintenance and may be better used as a fire control point than if it was not added.  

The effects of this action, in combination with past and foreseeable future actions, will result in a net 
beneficial effect in the reduction of hazardous fuels conditions. The project increases the probability of 
achieving the desired future condition for the area which includes fire resilient stands, protection and 
perpetuation of LSR habitat into the future in the face of increasing wildfire risk, and decreased fuel 
loading within the Wildwood WUI for CAR protection. Cumulative effects from a fire and fuels 
standpoint are beneficial. This action alternative provides the most beneficial effects compared with other 
alternatives. 

Comparison of Cumulative Effects for Alternatives 1 and 3 
Action alternatives are similar, but not the same, in cumulative effects. Again, cumulative effects from a 
fire and fuels management standpoint are the beneficial direct and indirect effects of current and 
foreseeable future actions, specifically biomass removal and the moderation of expected fire behavior and 
effects. Alternative 1 provides the most beneficial cumulative effects; Alternative 3 provides a lesser 
degree of beneficial cumulative effects. Either action alternative is highly preferred to the no action 
alternative, which has adverse cumulative effects with continued fuels buildup and increasing fuels hazard 
and fire risk. 

Alternative 1 creates the desired conditions for fire resilient stands- removal of surface and ladder 
fuels and thinning of overstory crowns to prevent as much as possible a wildfire from crowning out and 
persisting as a crown fire, effective even in severe fire weather. Given that only strategic portions of the 
LSR are being treated, it seems appropriate from a protection standpoint to treat those activity areas with 
the more aggressive Alternative 1. This alternative creates effective pre-treatment for foreseeable 
prescribed burn activities, so cumulative effects are the most beneficial. 

Alternative 3 creates these desired conditions to a lesser degree. Surface fuels and small to medium 
ladder fuels would be removed. By retaining all trees 18 inches DBH and greater, large ladder fuels would 
be retained, and the ability to thin the overstory crown is restricted. The difference is sufficient to change 
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the fire behavior fuel model from 8 to 9. This alternative would provide effective protection in more 
moderate fire weather, but in severe fire weather flame lengths are sufficient to ignite some of the larger 
ladder fuels in 18-24 inch DBH trees, and risk transition to overstory crowns. This alternative creates 
sufficient pre-treatment for foreseeable prescribed burn activities, but with persistent ladder fuels and 
continuous crowns, prescription parameters would be much more restrictive and weather windows 
narrower. Getting burns accomplished and prescriptions achieved would thus be somewhat more difficult.  

Depending upon stand-specific diameter distributions, the alternatives could look quite similar on the 
ground, or could look very different, with continuous interspersed overstory crowns with Alternative 3. 
Cumulative effects would be similar, but Alternative 1 would assure the best fuels arrangements and fire 
resilient stand conditions in all stands treated. 

Neither action alternative can assure the absence of a stand replacement crown fire in extreme, wind-
driven wildfire events. Both action alternatives are temporary in the long-term; reintroduction of fire is 
ultimately necessary to maintain the stands in a sustainable condition. Either action alternative is a 
necessary first step in creating stand conditions where fire could be reintroduced without unacceptable 
risk. Thus, cumulative effects of these actions in combination with foreseeable future actions are key to 
the long-term success of individual fuels reduction projects. In terms of utilizing fire for future fuels 
reduction in the LSR, Alternative 1 carries less risk of escape and/or threat to firefighter safety when 
compared to Alternative 3. Alternative 1 would more likely assure stand survival after wildfire under 
severe fire weather. Therefore, Alternative 1 has the most beneficial cumulative effects, and is the 
proposed action alternative. 

Introduction – Wildlife ___________________________________  
The Gemmill Wildlife Biological Evaluation (BE) and Biological Assessment (BA) provide further 
background and detailed information that supports the discussions in the analysis described below. These 
documents are provided in Appendix G and H of this EIS. 

The Northern Spotted Owl as a Representative Species for 
Late-successional Wildlife Habitat Analysis 

To avoid redundant discussions of both existing habitat conditions and project effects, the Northern 
spotted owl (Strix occidentalis caurina) is used as a representative for other species associated with late-
successional conifer forest habitat as well as for species associated with snags, logs and hardwoods. 
Because this project takes place primarily within late-successional habitat, using the Northern spotted owl 
as a representative species for this project-level effects analysis is both logical and credible for the 
rationale presented below: 

• The Northern spotted owl is strongly associated with late-successional (especially old growth) 
conifer forest habitat that includes snags/logs and hardwoods as important components.70 Northern 
spotted owls use snags for nesting sites and both snags and logs provide habitat for prey species. 

                                                 
70 Thomas et al. (1990); USFWS (1990) 
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Hardwoods provide structural diversity and cooler roosting sites important to Northern spotted 
owls for thermoregulation in the heat of the summer. 

• Northern spotted owl habitat characteristics and components are virtually identical to those species 
associated with late-successional habitat addressed in the Wildlife BE for this project.  

• Northern spotted owls forage, nest and successfully reproduce in the project vicinity. 

Geographic Boundaries – largest to smallest 

Effects to Northern spotted owl habitat and late-successional habitat are analyzed on multiple spatial 
levels, depending upon which activity and associated impacts are being evaluated. The following 
categories used for analysis bounding are derived from the best available evaluation techniques from 
sources within the scientific community and consultation with Federal and state agencies.  

• The term project area refers to the specific areas that would be directly impacted by the proposed 
actions (e.g., thinning units, fuelbreak units, plantations). 

• Bounding for the primary area analyzed for this project is the 16,858-acre Northern spotted owl 
Action Area, also referred to within this discussion as project area vicinity, and is established using 
a 1.3 mile buffer around all areas containing suitable nesting or roosting habitat proposed for 
treatment. This is an appropriate unit for measure because this is what the U.S. Fish and Wildlife 
Service (USFWS) has estimated the median annual home range size for the Northern spotted owl 
in California to be, based on available radio telemetry.71  
 Because the precise configuration of a Northern spotted owl home range is rarely known, the 

estimated home range is represented by a 1.3-mile circle (3,340 acres) centered upon a 
Northern spotted owl activity center (e.g., nest site). Suitable habitat within a home range 
would likely be utilized to some extent by territorial owls. Therefore, habitat affected by the 
project would likely fall within the home ranges of any owls nesting in the Northern spotted 
owl Action Area. 

 Five individual Northern spotted owl home ranges for owl activity centers within the project 
area vicinity, located by surveys or included in our records, are analyzed. 

• Northern spotted owl territories are the areas delineated around an owl activity center using a 
0.7-mile radius circle around the area most heavily used (territory or ‘core area’) by Northern 
spotted owls during the nesting season. These areas assist the Forest Service and USFWS during 
project-level consultation over possible and likely impacts to individual Northern spotted owl 
pairs.  
 Five individual Northern spotted owl territories for owl activity centers, located by surveys 

or included in our records, are analyzed. 
• The 19,283 acre fisher analysis area is the area analyzed for potential impacts to Pacific fisher 

related to this project. 

                                                 
71 Thomas et al. (1990) 
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Timeframe 

Effects to late-successional habitat are analyzed at a number of timeframes. A reduction of canopy closure 
in order to meet the purpose and need of this project is unavoidable. Proposed treatments would result in 
maintaining a moderate/dense canopy closure. In most of the mature stands we expect little recovery in 
overall canopy closure after the thinning but younger inclusions totaling roughly 300 acres would respond 
to the thinning and are likely to grow into suitable Northern spotted owl habitat conditions in about 10 to 
15 years. 

To evaluate the efficacy of the alternatives to develop late-successional habitat over time, stand 
development was modeled for a 50-year period.72 We also modeled the effects of fire to canopy closure in 
treated and untreated stands out 50 years.  

Habitat Definitions 

• Late-Successional Forest - Forest seral stages that include both old growth and mature age classes 
that are defined below. There is a clear distinction between habitat provided by old growth stands 
when compared to mature stands: 
 Old Growth - A forest stand usually at least 180-220 years old with moderate to high canopy 

closure; a multilayered, multispecies canopy dominated by large overstory trees; high 
incidence of large trees, some with broken tops and other indications of old and decaying 
wood; numerous snags; and heavy accumulations of wood, including large logs on the ground. 
Old growth stands provide high quality nesting/roosting habitat for the Northern spotted owl. 

 Mature Stand - A mappable (>10 acres) stand of trees for which the annual rate of growth has 
peaked; generally greater than 80 years old but not yet old growth. Mature stands generally 
contain trees with a smaller average diameter, less age class variation, and less structural 
complexity than old growth stands of the same forest type. Dense and moderately dense mature 
conifer stands provide moderate quality nesting/roosting and foraging habitat respectively for 
the Northern spotted owl. Mature forest with less than moderate canopy closure does not 
necessarily provide habitat for species such as the Northern spotted owl but often provides 
connectivity between owl nesting/roosting/foraging habitat. 

Affected Environment – Wildlife ___________________________  

Desired Condition 

The project area is located within a Northwest Forest Plan (NWFP) LSR and Endangered Species Act-
designated Northern spotted owl Critical Habitat unit (CHU 36). As such, stands in the project area are 
managed to provide habitat for late-successional associated species including the Northern spotted owl.  

Because not all forested stands within LSR are currently functioning to their fullest potential as late-
successional habitat, the NWFP recognizes the role of silviculture in maintaining or increasing desirable 

                                                 
72 Forest Vegetation Simulator and Fire/Fuels extension were used to evaluate likely effects of the project on forest 
structure; these models are explained in more detail in Appendix J (Fuels and Vegetation Modeling). 
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late-successional habitat components. How these key habitat components are incorporated into the project 
design for both action alternatives will be described in further detail within the following analysis.  

The Gemmill Thin Project interdisciplinary team specifically designed this project to maintain, 
protect and develop the following key late-successional habitat attributes and components. These 
attributes and components include: 1) large trees 2) large snags 3) coarse woody-debris 4) dense canopy 
closure 5) multiple-canopy layers 6) large diameter hardwoods. 

Figure 3-4. Major vegetation types on National Forest land in the Northern spotted owl Action Area. Only 
Douglas-fir, ponderosa pine, mixed conifer and white fir qualify as Federal Forest Land and are capable of 
providing late-successional habitat for species such as the Northern spotted owl 

Current Habitat Conditions 

This section discusses the amount and configuration of late-successional habitat in the Northern spotted 
owl Action Area. The old growth subset is distinguished from mature stands to stress the significance of 
this higher quality habitat over the more general late-successional habitat. Forest conditions related to the 
sustainabilty of the largest/oldest trees and fuels conditions related to the sustainability of existing and 
developing late-successional habitat are also discussed. 

The most abundant major vegetation types on National Forest land in the Northern spotted owl Action 
Area are Douglas-fir followed by ponderosa pine, mixed conifer, shrub, gray pine, hardwood, white fir 
and a minor amount of grass (Figure 3-4). Other vegetation types occur in the area that are too small to 
have been mapped (generally less than 10 contiguous acres). Of these types, only Douglas-fir, ponderosa 
pine, mixed conifer and white fir qualify as Federal Forest Land73 and are capable of providing late-
successional habitat. 

                                                 
73 Federal Forest Land is defined as public land capable of becoming at least 10 percent stocked with forest trees, 
and has not been developed for non-timber use. It is used for analysis of the Forest-wide standard and guideline that 
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Of the approximately 11,224 acres of Federal Forest Land in the Action Area, about 7,679 acres 
currently provide Northern spotted owl nesting/roosting/foraging (NRF) habitat and habitat for other 
species associated with late-successional conifer forests. Approximately 1,688 acres is old growth which 
provides the highest quality Northern spotted owl habitat. No owl habitat appears to be fragmented 
(isolated) to a degree where it is not available to owls or other species associated with late-successional 
forests. Based upon habitat mapping, field reviews and aerial photography, suitable Northern spotted owl 
NRF habitat in the Action Area lies in a fairly contiguous pattern with the connectivity habitat on National 
Forest land and private property. Connectivity habitat is defined as conifer stands of at least 11 inches 
DBH and at least 40% canopy closure (also known as ‘11-40’ conditions).74 

Connectivity habitat comprises more than 81% (10,224 acres) of the 12,558 acres of National Forest 
land in the Northern spotted owl Action Area and is relatively contiguous. Thomas et al. (1990) 
established the level of adequate connectivity habitat at 50% of a given landscape. The 4,310 acres of 
private land in the Action Area is comprised largely of connectivity habitat, generally of marginal quality.  

Fuel Conditions 
Much of the late-successional forest in the Action Area is at risk of being lost to fire, putting adjacent 
existing and developing old growth habitat at risk. Current surface fuel loading in these stands is a 
concern. Long-term field experience supported by computer modeling using data collected in the project 
area indicate that the fuel levels in the project area will dramatically increase with time.75 While dead 
woody material (fuel), such as logs and snags, are key components of old growth habitat, when it 
accumulates to unnatural levels other key habitat components, such as canopy cover, are put at risk due to 
the increasing probability that stand-replacing wildfire will occur. 

As explained in Chapter 3 Fuels, the natural fire regime in the project area prior to European 
settlement acted to limit the buildup of dead woody material and smaller diameter trees that form fuel 
ladders into the upper canopy. Historic wildfires tended to remove smaller diameter trees (developing 
ladder fuels) while leaving important old growth habitat components such as large trees, logs and snags. 
The more intensive timber harvest practices that occurred on Federal lands around 1950 through 1980 
often included removal of the largest trees and/or regeneration harvest that lacked post-harvest fuels 
reduction treatments. These activities, along with the near total suppression of wildfires, shaped the 
current forest structure and wildfire behavior. Projected surface fuels coupled with existing fuel 
conditions indicate that within about 10 to 15 years a fire start in these stands would be stand-replacing. 
Fire would likely climb into the canopy and result in the loss of important habitat components, such as 
large trees and the associated dense canopy cover, such that these stands would no longer function as 
Northern spotted owl nesting/roosting habitat. Of equal or greater concern is that once fire in these stands 

                                                                                                                                                             
provides for retention of old growth fragments where little remains (15% S&G). The project-specific analysis of 
Federal Forest Land in the project area, including consistency with the 15% S&G, is detailed on page 34 of the 
Wildlife BA in Appendix G. 
74 Thomas et al. (1990) 
75 See FVS modeling results for effects of no action. 
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reaches the upper canopy, the adjacent old growth is at a much greater risk of being lost to fire even 
though these stands would normally be relatively resistant to loss from ground fire.  

In addition, past fire suppression is putting the persistence of the largest/oldest trees in the project 
area at risk due to competition for limited site resources in overcrowded stand conditions. Extensive field 
reviews show that the majority of the largest/oldest trees are already beginning to display obvious signs of 
distress such as fungal/insect damage. Fading/yellowish foliage and existing hardwoods are in a highly 
suppressed and weakened condition due to shading from shade-tolerant conifer species (i.e., white fir) 
that are growing due to fire suppression. 

Species Occurrence and Habitat Accounts 

This section describes the occurrence of Endangered Species Act-listed (ESA-listed), Forest Service 
Sensitive, and Survey and Manage Species in the Action Area based upon surveys, inferences of 
occurrence made from current habitat conditions, and species’ known or expected ranges. The Wildlife 
BA and BE in Appendix G and H include more detailed discussions for each species, along with pertinent 
literature citations. 

ESA-listed species 
The Forest accessed the list of Federal Endangered, Threatened, or Proposed species from the USFWS 
web site dated November 20, 2007 (http://www.fws.gov/arcata/specieslist) where species occurrence is 
listed by county. The list includes the following species that may occur in the county where the proposed 
project would occur: 

• Endangered 
 None 

• Threatened 
 Marbled murrelet (Brachyramphus marmoratus) 
 California red-legged frog (Rana aurora draytoni) 
 Northern spotted owl (Strix occidentalis caurina) 

• Proposed 
 None  

ESA-listed species not carried forward for further analysis 
The following list includes species where no further analysis is required for this project, the rationale for 
which is included in the Wildlife BA (Appendix G). The pages in the Wildlife BA where species 
occurrences are discussed are included with the heading for each species listed below. A more detailed 
discussion, along with pertinent literature citations not included here, can be found in the Wildlife BA. 

• Marbled Murrelet (Wildlife BA pages 8 and 28) 
• California Red-Legged Frog (Wildlife BA pages 8-9, 28)  

South Fork Management Unit - Shasta-Trinity National Forest - 49 

http://www.fws.gov/arcata/specieslist


Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

Northern Spotted Owl (Wildlife BA pages 9 and 10) 
Surveys conducted from 2005 through 2008 confirmed that three Northern spotted owl pairs occur in the 
Action Area (two pair seen nesting and one pair seen with young out of the nest). Our records also include 
two additional ‘historic’ activity centers last confirmed in 1992 and 1994 based upon seeing or hearing a 
pair in close proximity, but reproduction or nesting was not confirmed. Recent survey efforts indicate that 
these ‘historic’ activity centers are likely no longer active even though they are carried forward in the 
analysis. Northern spotted owl surveys will continue for the duration of project implementation within the 
appropriate timeframes. 

Forest Service Sensitive Species 
The Regional Forester issued the most recent Sensitive Species list for each of the National Forests in 
Region 5 in April of 2004. For a complete list of all wildlife species listed for the Forest, see the Wildlife 
Biological Evaluation (BE) for the Gemmill Thin project (Appendix H).  

The Pacific fisher, American marten, northern goshawk, pallid bat and Townsend’s big-eared bat are 
carried forward throughout the analysis based upon the likelihood of occurrence due to the species’ ranges 
and existing habitat conditions described below. Like the Northern spotted owl, Pacific fisher, marten, and 
northern goshawk are associated with late-successional conifer habitat (especially the old growth subset). 
As stated above, the Northern spotted owl will be used in the following analysis as a representative 
species for effects related to late-successional and old growth habitat.  

Forest Service Sensitive Species not carried forward for further analysis 
The following list includes species where no further analysis is required for this project, the rationale for 
which is included in the Wildlife BE (Appendix H). A more detailed discussion, along with pertinent 
literature citations not included here, can be found in the Wildlife BE. 
The pages in the Wildlife BE where species occurrences are discussed are included in parentheses for 
each species listed below. 

• American Marten (Martes americana) (pages H-14 - H-15) 
• California Wolverine (Gulo gulo luteus) (pages H-2 - H-3) 
• Western Red Bat (Lasiurus blossevillii) (page H-3) 
• Bald Eagle (Haliaeetus leucocephalus) (page H-3) 
• Willow Flycatcher (Empidonax traillii) (page H-4) 
• Northwestern Pond Turtle (Clemmys marmorata marmorata) (page H-4) 
• Cascade Frog (Rana cascadae) (page H-4) 
• Foothill Yellow-legged Frog (Rana boylii) (page H-4) 
• Southern Torrent Salamander (Rhyacotriton variegatus) (page H-4) 
• Shasta Salamander (Hydromantes shastae) (page H-5) 
• California floater, topaz juga, montane peaclam, nugget pebble snail, Shasta sideband snail, Wintu 

sideband snail, Shasta chaparral snail, Tehama chaparral snail, Pressley hesperian snail or Shasta 
hesperian snail (page H-5) 
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Forest Service Sensitive Species carried forward for further analysis 
The following list includes those species that warrant further discussion within this analysis based on 
occurrence or presence of suitable habitat within the project area. The pages in the Wildlife BE where 
species occurrences are discussed in more detail are included with the heading for each species listed 
below.  

• Northern goshawk (Accipiter gentilis)  
• Pallid bat (Antrozous pallidus) 
• Townsend’s big-eared bat (Corynorhinus townsendii)  
• Pacific fisher (Martes pennanti pacifica) 

Pacific Fisher (Wildlife BE pages 11-14, 18, 33-34) 
The USFWS finds the status of the Pacific fisher as being warranted for Federal listing but precluded by 
pending proposals for other species with higher listing priorities.76 Because of this unique status, the 
fisher was analyzed at a species-specific, slightly larger area than the Northern spotted owl Action Area in 
order to aid in possible future consultation or status reviews with the USFWS. Our records include seven 
past sightings of individual fishers in the project area vicinity. The combination of sighting reports, 
monitoring results, and study findings demonstrate fisher are widely distributed across a variety of habitat 
types throughout the Forest. Fishers are expected to occur, in low densities, in the area even though recent 
baited camera stations failed to detect fishers in the area and modeling predicts a generally low 
probability of fisher detection in the area.  

The characteristics of sites used for resting and denning are the best-known elements of habitat 
selection by fisher.77 Numerous studies have documented that resting/denning fishers in the western 
United States utilize stands with certain forest characteristics such as large trees, large snags, coarse 
woody-debris, dense canopy closure, multiple-canopy layers, large diameter hardwoods, and steep 
slopes near water.78 Trees must be large and old enough to bear the type of stresses that initiate cavities. 
These characteristics are virtually identical to those associated with late-successional (especially the old 
growth subset) and Northern spotted owl habitat. In the Gemmill Project area vicinity, fisher 
resting/denning habitat structure is typically best created, stabilized, and maintained within late-
successional forests. As with Northern spotted owl habitat, the major structural components of 
resting/denning habitat are typically found in greater density and larger sizes in the old growth subset of 
late-successional forest. 

The fisher analysis area (FAA) encompasses 19,582 acres and is analyzed for potential impacts to the 
Pacific fisher specific to this project. The FAA was established using the same general technique and 
principles used to depict the Northern spotted owl Action Area. It is designed to focus on female fishers 
because female survival has been shown to be the most important single demographic parameter 

                                                 
76 USFWS (2004) 
77 USFWS (2004) 
78 Powell and Zielinski (1994); Seglund (1995); Aubry et al. (2002); Carroll et al. (1999); Mazzoni (2002); Self and 
Kerns (2001); Truex et al. (1998) 
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determining fisher population stability.79 Although there is quite a bit of variation in fisher home range 
size in different studies, we have selected to use figures based on studies conducted in proximity to the 
project site and in similar habitat conditions.80 Yeager conducted fisher studies on the Shasta-Trinity 
National Forest and calculated female fisher home range size to average about 5,800 acres. Suitable 
habitat within a female’s home range would likely be utilized to some extent within any given year and 
significant impacts to habitat (both positive and negative) would likely affect (positively or negatively) 
any current or potential future female fishers raising young in the FAA. We used a 1.7 mile radius circle 
(5,800 acres as per Yeager’s studies) to approximate an average female fisher home range in the project 
area vicinity. The FAA was created by mapping a 1.7-mile buffer around all areas proposed for treatment 
that may impact fisher habitat. This method likely overestimates the number of female home ranges 
impacted (16,868/5,800 = about 3) since it assumes homogeneous suitable habitat and full occupancy, but 
we believe that the FAA gives a reasonable approximation for an analysis of effects.  

Northern Goshawk (Wildlife BE pages 16-17, 19) 
 This assessment of northern goshawk habitat is based upon the late-successional habitat definitions 
presented in the Gemmill Wildlife BA (Appendix G) cross-referenced to the habitat capability models 
included in Appendix G of the Forest Plan and uses the LMP-90 database coupled with field reviews of 
the project area vicinity to confirm habitat capability. 

 On the west side of the Forest, northern goshawks are typically associated with late-successional and 
old growth conifer habitat.81 Stand-level habitat characteristics are the same as those discussed previously 
for fisher resting/denning habitat. The Action Area includes 1,688 acres of high capability habitat (254 
acres in the project area), 9,991 acres of moderate capability habitat (5,991 acres National Forest land 
plus roughly 4,000 acres on private property) (955 acres in the project area) and 4,796 acres of low 
capability habitat (405 acres in the project area). Northern goshawk habitat capability in the analysis area 
is undoubtedly substantially lower because this analysis does not account for slope steepness. The Forest 
Plan model includes slope percent; gentle slopes are preferred by the northern goshawk; the watershed 
includes many areas dominated by steep terrain. 

Northern goshawk surveys were conducted in 2007 and 2008 in the project area vicinity, and were 
focused on areas with historic northern goshawk nesting or sighting data as well as areas with the most 
suitable habitat. In 2007, two general northern goshawk activity centers were located that implied a close 
proximity of nest sites. In 2008, an active northern goshawk nest was located in the Hall City drainage in 
the center of the project area, on the edge of unit 23. This unit will not be entered during the northern 
goshawk breeding season if year of action surveys indicate nesting activity is occurring. In addition, 
Limited Operating Periods (LOPs) will be in effect for ¼ mile surrounding the nest site (see discussion 
below on direct effects of the project for northern goshawks).  

                                                 
79 Truex et al. (1998), Lamberson et al. (2000) 
80 Yeager (2005) 
81 USDA (1998) 
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Pallid Bat (Wildlife BE pages 15, 18-19, 24) 
The pallid bat has a wide distribution throughout the western United States, and can be abundant in many 
arid, low elevation regions. They roost in deep crevices in rock faces, caves, mines, and bridges. Suitable 
caves, mine entrances and rock habitats occur scattered throughout the project area vicinity and 
throughout the entire Forest.  

Pallid bats occur and reproduce in the project area vicinity. The Forest Service Pacific Southwest 
Research Station conducted strategic bat surveys across the South Fork Management Unit during the 
summers of 2003-2004, including a concentrated survey effort near Hall City and Wilson Creeks in the 
project area vicinity. Two juvenile and one pregnant female were captured.  

Townsend’s Big-eared Bat (Wildlife BE pages 16, 18-19, 24) 
This species has a large geographic range and occupies a variety of habitats ranging from coniferous 
forests and woodlands, to deciduous riparian woodlands, semi-desert and montane shrublands. The 
distribution of this bat tends to be determined by and strongly correlated with the availability of caves or 
cave-like roosting habitat such as old mines.82 The size of an area outside of a roost structure required by 
this species depends on availability of water, abundance of insect prey, time of year, reproductive status of 
the bats, and the size of colony. This species forages in more cluttered habitats, avoiding more open areas 
while foraging opportunistically within concentrations of insects, relying heavily on riparian areas, 
wetlands, forest edges or ridges.83 Foraging habitat occurs across the Forest and within the project area. 
Roosting habitat, in the form of Hall City Caves and numerous mine adits, occurs within the project area 
and surrounding vicinity. 

Pacific Southwest Research Station conducted strategic bat surveys across the South Fork 
Management Unit, including a concentrated survey effort near Hall City and Wilson Creeks in the project 
area vicinity. Big-eared bats were detected during their survey, but not directly within the project area. A 
known maternity roost site lies roughly 10 miles to the northwest of the project area. Several aspects of 
the biology of this species make it a particularly difficult to survey. It is a slow flying, highly 
maneuverable bat that is adept at avoiding mist-nets and its echolocation call is relatively quiet, such that 
acoustic surveys often fail to detect the bat when it is present. An assumption of presence is made, 
specifically for Hall City caves and other mine adits in the project area due to their high suitability for 
roosting and the previous detection of big-eared bats in the general vicinity.  

Survey and Manage (S&M) Species 
In 2003, surveys were completed in the project area and vicinity that followed the Survey Protocol for 
Terrestrial Mollusk Species from the Northwest Forest Plan Draft Version 2.0.84 These surveys revealed 
no S&M species requiring special management consideration or protection as per the Record of Decision 
and Standards and Guidelines for Amendments to Survey and Manage, Protection Buffer, and other 
Mitigation Measure Standards and Guidelines (2001) and subsequent Annual Species Reviews (June 14, 

                                                 
82 Gruver & Keinath (2006), Zeiner (1990); Arizona Game and Fish Department (1993) 
83 Fellers and Pierson (2002) 
84 Furnish et al. (1997) 
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2002; March 14, 2003 and December 12, 2003) except for two terrestrial snails: Vespericola pressleyi and 
Helminthoglypta talmadgei. The Vespericola sp. is associated with permanently wet areas (Furnish et al. 
1997) and no such areas lie within or immediately adjacent to areas proposed for treatment. The 
Helminthoglypta sp. requires protection of known sites (no pre-project surveys are required) and no 
known sites of this species occur in the project area vicinity. The project area lies outside the known or 
expected ranges the Shasta salamander as well as S&M freshwater mollusk species.85 Because they are 
not likely to be impacted by the project, S&M species are not discussed further in this document. 

Environmental Consequences – Wildlife ____________________  
Chapter 2 of this EIS contains a summary table (Table 2-3) comparing Alternatives 1 and 3 in detail. In 
terms of effects to Northern spotted owl habitat, the difference between these alternatives is the total 
number of acres that would be thinned and the subsequent difference in short-term and long-term effects. 
These effects and the expected impacts to habitat due to fire are discussed below. Other acre-related 
differences cannot be quantified, such as the actual number of individual large/old trees and hardwoods 
that would remain and continue to experience stress and perhaps mortality due to continued competition 
for limited site resources with Alternative 3 as compared to the proposed action. Gathering individual tree 
data that would be needed to quantify the differences between the two action alternatives would not be 
practicable. The acres for both the action alternatives are included in the text, tables and graphs where 
they differ.  

Alternative 2 

Direct Effects 
Direct effects are effects to individual animals through harm, mortality, displacement or disturbance at the 
time of an action. Direct effects can range from minor disturbances that have negligible effects to wildlife 
to effects that are more intense or long-lasting and may lead to failed reproductive efforts.  

There would be no direct effects to any of the species associated with the old growth or late-
successional habitat discussed above from the no action alternative because no actions would take place 
that would cause harm, mortality, displacement or disturbance that may lead to failed reproductive efforts. 

Indirect Effects  
As discussed below, projected stand canopy closure within this period in the thinning units is similar, with 
or without the thinning, because of tree mortality. The largest/oldest conifers and understory hardwoods 
would continue to weaken due to competition for limited site resources. Smaller diameter snags/logs 
would also increase, and contribute to surface fuel build-up, see discussion below on FVS and Fuels 
Modeling.  

There would be no effect to existing canopy closure in the short-term; the existing dense understory 
would remain and all sizes of snags/logs would remain. The largest/oldest conifers and understory 
hardwoods would remain in competition for limited site resources. However, the untreated stands would 
                                                 
85 Frest and Johannes (1999) 
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remain vulnerable to fire events that would reduce them below suitable Northern spotted owl habitat 
conditions within the 10-15 year timeframe, as discussed in the Fuel Conditions section above, in the 
FVS/FFE modeling below and in Chapter 3 Fuels. 

Without treatment, overstocked stands will not stay healthy or meet the need for more old growth 
habitat in the LSR. No increase in suitable Northern spotted owl connectivity or foraging habitat would 
occur from thinning dense pine plantations. Most of the existing plantations scattered throughout the LSR 
have never been thinned so they, too, are overcrowded and are hindered in their development of future old 
growth habitat characteristics. 

Fuels and fire effects 
Modeling results (FVS/FFE) as described below are the most effective analysis tool for describing the 
direct and indirect effects of implementing the no action alternative as well as the proposed action 
alternatives.  

Alternatives 1 and 3 
Direct Effects 
Direct effects are effects to individual animals through harm, mortality, displacement or disturbance at the 
time of an action. Direct effects can range from minor disturbances that have negligible effects to wildlife 
to effects that are more intense or long-lasting and may lead to failed reproductive efforts. 

Because the project was designed to avoid direct effects to Northern spotted owls and northern 
goshawks through use of surveys and LOPs, some protection from disturbance will be afforded to other 
late-successional associated species during these periods. However, since LOPs are designed to protect 
only owls and northern goshawks during the nesting their season, they do not assure that direct effects to 
other species will be avoided. Therefore, direct effects to each Forest Service Sensitive species that may 
potentially occupy the project area are disclosed individually. 

Northern Spotted Owl 
We do not expect to harm or displace Northern spotted owls or cause owls to abandon an active nest site.  

LOPs would be implemented to avoid direct adverse impacts to the Northern spotted owl. From 
February 1 through July 10, all noise- and smoke-generating activities will be prohibited within ¼ mile of 
suitable nesting/roosting habitat. In addition, all vegetation removal/cutting/burning will be prohibited 
through September 15 within suitable nesting/roosting habitat.  

These LOPs would minimize direct effects to the Northern spotted owl by avoiding disturbances 
during critical periods of the breeding season or when young Northern spotted owls are not mobile 
enough to readily move away from a disturbance. Due to our continuing surveys in the project area, we 
know the vicinity of active nest sites and no actions are proposed within nest groves. 

The recent final report for the Effects of Noise Disturbance on Northern spotted owl reproductive 
success86 is pertinent to the Gemmill Project because it is based upon data collected in a long-term study 

                                                 
86 Damiani et al. (2007) 
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area that includes portions of the Forest in vegetation types similar to those in this project and addresses 
issues associated with this project. This study indicates that noise disturbance (no LOPs) from 
management actions does not appear to have significant short-term effects on Northern spotted owl 
reproduction. Only when disturbance is ongoing and long-term (greater than 3 years) was a significant 
negative effect on numbers of fledglings produced evident. This report indicates that the long-term effects 
to owl reproduction are more likely associated with long-term loss of habitat rather than the noise 
disturbance. 

Pacific Fisher (Wildlife BE pages 11-14, 18, 21, and 33-34) 
When assessing project level effects to fisher populations, the USFWS regards the retention of key habitat 
elements such as large downed logs, large snags that provide cavities for denning and a higher canopy 
closure that provides protection from the heat and drying effects of the sun, as being the most important 
factors used to maintain habitat suitability. It is the specific removal of these elements that cause the 
degradation of a given habitat type. The continuing loss of these important habitat structural elements as 
well as the continuing loss and fragmentation of suitable habitat constitute the primary threats to fisher 
populations.87 Because the goal of the Gemmill Thin project is the improvement and protection of late-
successional habitat for the species that rely on it, the project was designed specifically to retain these key 
habitat elements, improve habitat structure and contribute to connectivity between areas of suitable 
habitat. While it is possible that individual fishers may be impacted by short-term disturbance during 
project implementation, the disturbance would be short-lived and of a small scale and would not 
exacerbate the significant threats to viability (discussed above) identified by the USFWS.  

Northern Goshawk 
A LOP from Feb. 1 to Aug. 15 for ¼ mile around known nest sites will alleviate potential impacts to 
northern goshawks from human disturbance during project implementation. The pair of northern 
goshawks occupying the Hall’s City Creek drainage may be disturbed during project implementation, 
although the unit containing the current nest will not be entered during breeding season if year of action 
surveys determine that nesting activity is occurring. In addition, the implementation of a ¼-mile LOP 
surrounding the nest site during nesting season should also help to minimize the impacts to this pair. 
Nests have not been located for the two potential pair in the Landis Gulch area and the Chanchellula 
Gulch area but since these northern goshawks were aggressively defending territories in areas located 
over 1.2 miles away from harvest units, disturbance to breeding activities of these birds is not expected.  

In addition, year of action surveys will be conducted within the project area. Results from these 
surveys will guide the implementation of LOPs that will protect nesting northern goshawks during project 
implementation for the duration of the northern goshawk nesting season.88 

                                                 
87 USFWS (2006) 
88 See Chapter 2 Resource Protection Measures  
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Townsend’s Big-Eared Bat (Wildlife BE pages 15, 18, 24, and 33)  
This bat species may use Hall City cave located near the southeast side of the project area as well as two 
abandoned mine adits within the project area as roost sites. 

The Technical Conservation Assessment for Townsend’s Big-eared Bats89 identifies several key 
conservation elements and provides management guidelines aimed at protecting these elements. Within 
this assessment, the disturbance and destruction of roosts is identified as responsible for the local and 
range-wide declines of Townsend’s big-eared bat. Among the guidelines were standards for management 
of caves and mines. Protection of known roosts and identification and protection of additional roosts were 
identified as core conservation actions for this, and several other species of bat.  

Protection of roosting bats requires minimizing or eliminating human disturbance at roosts and 
ensuring that surface disturbing activities are done at appropriate times and at appropriate distances from 
roosts.90 Disturbance of roosting bats at specific times and of a long duration can be especially 
detrimental to the fitness of the bats. Continued disturbance at roost entrances can cause bats to become 
hesitant to exit or can lead to unnecessary expenditure of vital energy reserves.91 Delayed emergence 
from roost sites for bats with high energetic demands, that will have not had food or water for14 to 16 
hours, can have detrimental effects. Disturbance of maternity roosts, where large colonies of pregnant 
females or females and their young roost, may result in total roost abandonment and mothers that may
leave non-volan

 
t young behind. 

                                                

Disturbance buffers will be implemented with the project as a means for protecting known and 
potential roost sites and reducing impacts from human disturbance during project implementation. Within 
these 250-foot buffers around caves and abandoned mine adits, no harvest or harvest activities will take 
place.  

Although the project avoids impacts to caves, mines and rock outcrop areas, and these areas are over 
250 feet from any unit boundary, it is possible that individuals may be disturbed due to noise during 
project implementation. Studies of the habitat requirements of this bat have indicated that although the 
bats may leave a particular roost site if sufficiently disturbed, they will generally return to the site if the 
disturbance is short-term and short duration and the microclimate within and around the roost site has not 
been altered.92 It is unknown whether maternity roosts are present in the project vicinity, but providing 
protection buffers to known sites where potential maternity roosts may exist would avoid impacts to 
reproduction. 

No activities would take place at any time within 250 feet from known roost sites, nor would any of 
the proposed actions alter the environment around cave or abandoned mine entrances (and therefore the 
microclimate within). Temporary, occasional disturbance may occur, but should not affect breeding or 
rearing activities. 

 
89 Gruver & Keinath (2006) 
90 Gruver & Keinath (2006) 
91 Fellers & Pierson (2002), Gruver & Keinath (2006) 
92 Pierson (1999), Arizona Game and Fish (2002) 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

Pallid Bat (Wildlife BE pages 14, 18, 24, and 33) 
Pallid bats occur in the project area vicinity and may roost in caves, abandoned mines and mine adits, 
deep rock crevices, and tree cavities scattered throughout the area. Disturbance buffers, where no harvest 
or harvest activities will take place, of 250 feet for caves and mine adits will reduce impacts to roost sites 
during project implementation. Even though the proposed actions avoid direct impacts to caves, mines, 
rock outcrop areas, and large snags/trees (i.e., that most commonly would have larger cavities that could 
accommodate larger numbers of bats); individuals may be disturbed and vacate the vicinity due to noise 
during project implementation. Temporary, occasional disturbance may occur, but should not affect 
breeding or rearing activities. Effects to this species are expected to be similar to those described above 
for Townsend’s big-eared bat. 

Indirect Effects 
Indirect effects are those that may impact wildlife species into the future due to an alteration of habitat 
conditions. As discussed earlier in the introduction, the Northern spotted owl and its habitat is used as a 
representative for other species associated with late-successional forests (especially the old growth 
subset). Indirect effects are discussed in relation to the proposed treatments’ effects to late-successional 
and old growth habitat and habitat components. Existing and projected fire/fuels conditions, as evaluated 
using FVS/FFE modeling, are also discussed in relation to the ability of the treated areas to provide late-
successional habitat when fire events are considered. 

Pallid Bat (Wildlife BE pages 14, 18, 24, and 33) 
Townsend’s Big-Eared Bat (Wildlife BE pages 15, 18, 24, and 33) 
Indirect effects from the proposed actions are expected to be similar enough in nature for these two 
species that they will be discussed together for the purposes of this analysis. Indirect effects to these 
species’ habitat would not be represented by using the Northern spotted owl habitat analysis because these 
two species of bats are not necessarily tied to late-successional forest habitat, and will therefore be 
discussed separately. 

Protection of roosting habitat requires ensuring that the microclimate within the roost is not altered. 
The most significant characteristic of a given roost site for a bat is the microclimate within, and 
significant changes to it may cause complete abandonment of the site. Air flow plays a considerable role 
in maintaining the temperature and humidity levels within a cave or cave-like structure. Disruption of the 
environment immediately outside of a roost site, for example removal of large trees at a cave entrance, 
will alter the airflow and potentially the microclimate inside.  

Retaining the site specific microclimate is of the greatest significance to a maternity roost where 
pregnant females or females and their young rely on these highly specific areas during the summer 
months. 

No activities would take place at any time within 250 feet from known roost sites, nor would any of 
the proposed actions alter the environment around cave or abandoned mine entrances/adits, thereby 
retaining the microclimate within. There would be no impact to cave or mine roosting habitat from the 
proposed activities. 
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Indirect Effects - Using the Northern spotted owl as a representative species for species 
associated with key habitat components of late-successional forests  
It is important to note that the proposed timber harvest does not involve a sanitation prescription whereby 
trees that display defect, disease or decay are removed. Trees that are considered “cull” or “standing cull” 
are not targeted for removal, therefore those trees that are most likely to become snags and downed logs 
in the future will be retained 

The Gemmill Thin Project interdisciplinary team (IDT) specifically designed this project to maintain, 
protect and develop the following key late-successional habitat attributes and components: 1) large trees, 
2) large snags, 3) coarse woody-debris, 4) dense canopy closure, 5) multiple-canopy layers, 6) large 
diameter hardwoods. Note that these attributes also apply to other species associated with late-
successional habitat (especially old growth).  

Described below is how these key habitat components are incorporated into the project design for 
both action alternatives: 

1. Large Trees: The thinning from below, dead fuel removal, and fuelbreak maintenance 
prescriptions were specifically designed to retain the largest/oldest trees. Prescriptions in 
Alternative 1 would thin within close proximity of existing predominant trees (the largest/oldest) 
to increase available site resources so these important trees can persist longer. Due to the 18” 
DBH limitation for tree removal, Alternative 3 would not include this treatment. The small (¼ to 
½-acre) landings would be strategically located to avoid impacting large trees (including 
hardwoods) and snags. Proposed thinning in plantations with both alternatives would accelerate 
the growth and development of the remaining trees.  

2. Large Snags: Smaller snags do not have the potential to include branches or cavities large 
enough to provide Northern spotted owl nest sites or fisher resting or denning sites. Thinning 
from below and dead fuel reduction prescriptions would retain all existing large snags (>19” 
DBH). Proposed plantation thinning would accelerate the growth of larger conifers and 
ultimately large snags into the future. 

3. Coarse Woody Material (Logs): Thinning from below and dead fuel reduction prescriptions 
would retain all existing large logs (>19” diameter at the large end); plantation thinning would 
accelerate the growth of larger conifers and ultimately large logs into the future. 

4. Dense Canopy Closure: The IDT developed the thinning from below prescriptions as a balance 
between the maintenance of canopy and a reduction in existing and future fuels to prevent loss of 
habitat due to wildfire. The resulting post-treatment stand-level canopy closure of about 75% 
(factoring approximately 15% hardwood contribution) is well above the mean canopy closure of 
60% reported by the USFWS for suitable Northern spotted owl habitat. Resulting canopy closure 
would also align with the descriptions for fisher rest sites studied in the southern Sierra Nevada 
and northern California, by Self and Kerns (2001), Zielinski et al. (2004), and Mazzoni (2002). 
The fuelbreak prescriptions would reduce canopy to about 40%. However, these areas do not 
likely provide suitable Northern spotted owl nesting/roosting or fisher denning/resting habitat 
because of their ridgetop location and the past removal of key components such as large 
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decadent trees, large snags and large logs. The plantation thinning would accelerate the 
development of a dense canopy comprised of large conifers into the future. 

5. Multiple Canopy Layers: Thinning from below prescriptions would retain all the largest/oldest 
trees in the upper canopy, all viable hardwoods in the lower canopy, as well as a variety of 
conifer sizes in the mid-canopy to maintain multiple canopy layers. Within the plantations, 
hardwoods would be maintained at the same spacing guidelines as for conifers to assure this 
understory component is carried into the future.  

6. Large Hardwoods: All project activities are designed to retain all viable hardwoods. 

Short-term Effects to Northern spotted owl Habitat 
The 10 to 15 year timeframe post-project is considered ‘short-term’ because after this time we expect 
Northern spotted owl habitat conditions to improve.  

Landing construction would remove a maximum of about 15 acres of NRF habitat in both 
alternatives. However, within the short-term timeframe, stands that are currently unsuitable Northern 
spotted owl habitat (in the form of overstocked young stands and plantations) would develop into suitable 
habitat and compensate for acres lost to landing construction. 

About 1,209 acres (Alternative 1) or 1,064 acres (Alternative 3) of existing NRF habitat would 
experience a reduction in canopy closure due to the project, including a reduction in small snags/logs, and 
a simplification in canopy layering. We expect these areas to continue to function at pretreatment levels 
because key habitat components, described above, would be maintained and the residual canopy closure 
would be well above established suitability thresholds for the Northern spotted owl, northern goshawk 
and Pacific fisher.  

Tables 3-7a and 3-7b present the amount of each habitat type that would be affected by the project. 
Effects are segregated by the intensity of the impact within the Action Area and the territories and home 
ranges of the Northern spotted owl activity centers that would be affected. 
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Tables 3-7a and 3-7b. Short-term effects** (acres) to Northern spotted owl nesting/roosting (NR) and foraging (F) habitat within the owl Action Area (top 
of 4a) as well as the individual known Northern spotted owl territories (4a) and home ranges (4b). Note that the differences between Alternatives 1 and 
3 show up only in the Action Area and home range of Activity Center TR098. Old growth is displayed separately from overall nesting/roosting habitat to 
emphasize its ecological significance 

Table 3-7a. 
Entire Owl Action Area and Owl 
Territories 

Old Growth 
(high quality NR) 

Dense Mature 
(mod. quality NR) 

Mod. Dense Mature 
(foraging) 

Total NRF 

Activity 
Center ID 

Effects to Habitat Existing Available 
Habitat 

Acres 
Affected 

Existing Available 
Habitat 

Acres 
Affected 

Existing 
Available Habitat

Acres 
Affected

Existing 
Available Habitat

Acres 
Affected 

Removed 3 9 3 15 
Canopy/snag/log Alt. 1 

254 

Alt. 3 
202 

Alt. 1 
656 

Alt. 3 
573 

Alt. 1 
299 

Alt. 3 
289 

Alt. 1 
1,209 

Alt. 3 
1,064 

Entire Owl 
Action Area 

Total 

1,688 

Alt. 1 
257 

Alt. 3 
205 

3,908 

Alt. 1 
665 

Alt. 3 
582) 

2,083 

Alt. 1 
302 

Alt. 3 
292 

7,679 

Alt. 1 
1,224 

Alt. 3 
1,079 

Removed 0 0 0 0 
Canopy/snag/log 0 0 16 16 

 
TR094 

Total 

63 

0 

428 

0 

144 

16 

635 

16 
Removed 3 4 2 9 
Canopy/snag/log 140 230 49 419 

 
TR098 

Total 

348 

143 

382 

234 

74 

51 

804 

428 
Removed 0 0 0 0 
Canopy/snag/log 0 0 0 0 

 
TR228 

Total 

142 

0 

211 

0 

118 

0 

471 

0 
Removed 0 0 0 0 
Canopy/snag/log 0 0 7 7 

 
TR320 

Total 

183 

0 

454 

0 

63 

7 

700 

7 
Removed 0 0 0 0 
Canopy/snag/log 0 0 0 0 

 
TR351 

Total 

374 

0 

342 

0 

99 

0 

815 

0 
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Table 3-7b. 
Owl Home Ranges 

Old Growth 
(high quality NR) 

Dense Mature 
(mod. quality NR) 

Mod. Dense Mature 
(foraging) 

Total NRF 

Activity 
Center ID 

Effects to Habitat Existing Available 
Habitat 

Acres 
Affected 

Existing Available 
Habitat 

Acres 
Affected 

Existing 
Available Habitat

Acres 
Affected

Existing 
Available Habitat

Acres 
Affected 

Removed 0 0 1 1 
Canopy/snag/log 4 23 59 86 

 
TR094 

Total 

260 

4 

1,173 

23 

485 

60 

1,918 

87 
Removed 3 9 2 14 
Canopy/snag/log 195 Alt. 1 

503 

Alt 3 
493 

114 Alt. 1 
812 

Alt. 3 
688 

 
TR098 

Total 

530 

198 

828 

Alt. 1 
512 

Alt. 3 
502 

268 

116 

1,631 

Alt. 1 
826 

Alt. 3 
(702) 

Removed 0 0 0 0 
Canopy/snag/log 3 4 0 7 

 
TR228 

Total 

345 

3 

324 

4 

294 

0 

963 

7 
Removed 0 0 0 0 
Canopy/snag/log 0 0 39 39 

 
TR320 

Total 

525 

0 

1,074 

3 

323 

39 

1,922 

39 
Removed 0 0 0 0 
Canopy/snag/log 0 0 51 51 

 
TR351 

Total 

570 

0 

1,282 

0 

640 

51 

2,462 

51 
**Removed indicates habitat lost due to landing construction. Canopy/snag/log indicates a reduction in canopy closure and small snags & logs due to thinning, fuel reduction or 
fuelbreak maintenance prescriptions but existing habitat suitability would remain. 
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Although Alternatives 1 and 3 would remove up to a maximum of about 15 acres of connectivity 
habitat due to landing construction, connectivity habitat would remain at well above the 50% threshold93 
in the Action Area. The size (up to 100 feet wide) and location of the proposed landings would not isolate 
existing Northern spotted owl habitat. Owls or other species crossing these open areas would never be 
more than 50 feet from forest cover. Additionally, the proposed plantation thinning would accelerate the 
development of about 43 acres of connectivity habitat in approximately 10 years. Without thinning, these 
plantations would remain so dense that Northern spotted owls would not be able to freely fly through 
them for 35+ years. 

Long-term effects to Northern spotted owl habitat 
Alternative 1 and 3 would have similar effects to Northern spotted owl habitat in the long-term. While we 
do not expect a dramatic increase in growth with thinning in existing Northern spotted owl NR habitat, 
this is not the case with thinning within younger inclusions of existing foraging habitat, connectivity 
habitat or capable Northern spotted owl habitat. These younger inclusions would respond to the thinning 
more vigorously and, given the retention of other key habitat components, they would grow into moderate 
quality nesting/roosting habitat (dense mature forest) or foraging habitat conditions in about 10 to 15 
years. There would be a net increase in moderate quality NR habitat of 370 acres for Alternative 1 and 
353 acres for Alternative 3. There would also be a net decrease in Northern spotted owl foraging habitat 
due to thinned existing foraging habitat growing into moderate NR habitat conditions of 54 acres for 
Alternative 1 and 37 acres for Alternative 3. 

Overall Northern spotted owl NRF would increase by 313 acres for both Alternatives 1 and 3, but 
Alternative 1 better serves the needs of the Northern spotted owl and other late-successional related 
species because more of the increase is in moderate quality NR habitat as opposed to lesser quality 
foraging habitat. For more details on this analysis, see Table G-5 in Appendix G (Wildlife Biological 
Assessment).  

Modeling - Fuels and Fire Effects 
Up to this point, the analysis has focused on the effects to Northern spotted owl habitat without 
quantifying the interrelated issues of tree mortality, fuels and fire. This section integrates wildlife 
considerations with the information presented in Chapter 3 Fuels and models the proposed thinning 
compared with no treatment as it relates to fuel build-up and the resulting effects during a future fire 
event. The effect to canopy closure is stressed because canopy closure is an important component of 
Northern spotted owl habitat that will be impacted by the project. The project maintains other key habitat 
attributes such as the largest/oldest trees, large snags/logs and viable hardwoods, but a reduction in overall 
canopy closure is unavoidable to meet the purpose and need of this project. The results presented below 
are projected at the stand level using computer software designed to assist in land management of fire-
adapted ecosystems. The difference between alternatives is reflected in the number of acres that would be 
treated with each alternative. 

                                                 
93 Thomas et al. (1990) 
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FVS forest stand modeling 
The analysis used forest stand data collected in the Gemmill Thin project area to run the Forest 
Vegetation Simulator model (FVS) along with the Fire and Fuels Extension to the Forest Vegetation 
Simulator (FFE-FVS). FVS (stand level) is an individual tree, distance independent growth and yield 
model. It simulates growth and yield for most major forest tree species, forest type, and stand conditions. 
FVS can simulate the effects of a wide range of silvicultural treatments. We used the ‘ICASCA’ variant of 
FVS for the specific geographic area that includes the project area. FFE-FVS links FVS with models of 
fire behavior, fire effects, fuel loading, and snag dynamics. Model outputs include predictions of potential 
fire behavior and effects and estimates of snag levels and fuel loading over time. Because FFE is linked to 
the FVS growth model, it helped us assess both the short and long-term effects of our proposed thinning 
and fuels treatments. More detailed information about FVS can be found at the following website: 
http://www.fs.fed.us/fmsc/fvs/index.php. 

FVS model limitations 
During the modeling process, the IDT recognized a number of inherent limitations related to our expected 
stand response to thinning and late-successional habitat conditions and components. 

Maintaining the largest/oldest trees 
The model assumes an even distribution of the trees we propose for removal. Therefore, when we 
modeled thinning from an existing canopy closure (or basal area) down to a target canopy closure the 
model assumes the “cut trees” are relatively evenly distributed through the stand. This assumption is 
essentially true in the mature stands that are much more homogeneous than the older stands (or older 
portions of mature stands). In the mature stand treatments the model predicts logical results reasonably 
consistent with our past experience with similar thinning treatments. Conversely, the prescription related 
to the older more heterogeneous portions of the stands is more nuanced in that we identify trees for 
removal on both a relatively evenly distributed canopy closure (basal area) basis as well as on a much 
more scattered, very site specific basis dictated by individual tree’s proximity to, and competition with, 
very large/old trees. Consequently, in the older stands the model seems to give credible results for growth, 
fuels, and fire behavior but shows little or no effects to the mortality rate for the largest/oldest trees in the 
stands. Because the model is not sensitive to this prescription that specifically targets thinning competing 
trees around the largest trees, the model’s assumed even distribution of “cut trees” misses this nuance. 
Extensive field reviews of the stands shows that many of these large/old trees are already beginning to 
display obvious signs of distress such as fungal/insect damage and fading/yellowish foliage. Removing 
smaller trees that are competing with the largest trees for limited water, sunlight, and nutrients is likely to 
result in increased growth and protection of the largest trees. 

Hardwoods 
The relatively small diameter of the existing hardwoods in the lower levels of the stand structure (i.e., 
stratum 3) results in this important stand component being missed by the modeling. The prescription 
targets all viable hardwoods for retention, but this is missed by the model results for predicting canopy 
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closure recovery after thinning. Our extensive field reviews of the project area indicate that the hardwood 
component would add another 10 to 20 percent canopy closure (average roughly 15%) to model results 
which only account for conifer trees. 

We assume the model’s predicted results to canopy closure after fire events are still valid because 
hardwoods represent a vulnerable component in the lower understory that would be lost regardless. We 
also assume that the predicted mortality of the smaller size class trees with no treatment includes 
hardwoods. 

Low density conifer size classes 
Because of their low density our sampling failed to pick up conifers within the 18 through 26 inch DBH 
size classes within mature stands and 16 through 20 inch DBH size classes within the older stands. 
Intensive field reviews of the project area revealed that these size classes do occur, but at very low 

density. We did not 
consider this to be a 
limiting factor in the 
usefulness of the 
modeling. The only time 
these trees would be 
considered for removal 
is in the rare occasion 
when they occur in 
direct competition with 
much larger 
predominant (legacy) 
conifers or they occ
temporary landings an
are less than 24 inches
DBH. Additionally, ou
data collection did
account for conifers 
below roughly 8 inches 
DBH. Field reviews 
indicate that this heavily 
suppressed sapling 
component occurs at a 
density of well over 200 
trees per acre. 

ur in 
d 
 
r 

 not 

Figure 3-5. Existing conditions showing heavily suppressed sapling component at high densities 
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Fuel Build-Up (No Fire) 
Based upon intense field reviews and long-term experience, we see an existing excessive fuel load in the 
stands proposed for thinning and anticipate this to worsen with time as competition for limited site 
resources leads to tree mortality. Our modeling indicates that without treatment dying trees will increase 
surface fuels from an existing 17 tons per acre to about 100 tons per acre in mature stands and from an 
existing 44 tons per acre to about 57 tons per acre in the older stands. Proposed thinning would result in 
reduced fuel build-up at least 50 years into the future (Figure 3-6). This accumulation of coarse woody 
material could be viewed as a positive trend for old growth habitat. However, the projected mortality 
leading to this accumulation of material involves primarily smaller understory trees (i.e., those targeted 
for thinning) that would not provide large snags/logs associated with old growth habitat. Additionally, the 
tree mortality with no thinning would have a negative impact on canopy closure, another important 
component of old growth habitat. 

Canopy Closure (No Fire) 
Intense field reviews, long-term experience and modeling indicate that even without treatment, canopy 
closure will drop over time as competition for limited site resources leads to tree mortality. Within about 
15 years in mature stands and about 10 years in older stands projected mortality in the untreated scenario 
will reduce canopy closure to or below the projected canopy closure that would result from the proposed 
thinning (Figure 3-7). Modeling projects higher canopy closures in the treated stands than in untreated 
stands from about 20 years on, especially in the mature stands. This indicates that if trees are not 
removed, they will naturally fall out of the stands through mortality. Allowing the mortality to thin the 
stands increases surface fuel build-up and maintain dense fuel ladders up into the overstory. 

What Happens with Fire 
The proposed thinning treatments will dramatically reduce the loss of overstory conifers (canopy closure) 
due to future late summer fire, when compared with no action (Figure 3-8). Currently, a fire in untreated 
stands would reduce canopy closure well below Northern spotted owl NR suitability and below even 
connectivity habitat conditions in roughly 5 years (mature stands) to 25 years (older stands) of continuing 
fuel build-up. Conversely, because of the reductions of existing/future fuels coupled with the increased 
vigor of the remaining trees, fire after the thinning treatments would not reduce canopy below Northern 
spotted owl NR habitat conditions even after 45 years of fuel build up. Canopy closure would remain at 
NR habitat conditions for the same time period.  
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Figure 3-6. The proposed thinning treatments within dense forest stands would reduce fuel build-up into the 
future. Existing large snags and logs as well as large overstory conifers will be retained to provide Northern 
spotted owl and fisher nesting and denning sites and large snags and logs into the future 
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Figure 3-7. The proposed thinning treatments within dense forest stands maintain a moderate to dense 
canopy closure. Note that this modeling does not include an additional 15% canopy closure contributed by 
hardwoods that would be retained. Moderate to high canopy closure is a key habitat component for species 
associated with old growth conifer forests such as the Northern spotted owl and Pacific fisher. Large 
overstory conifers will be retained to provide owl and fisher nesting and denning sites and large snags and 
logs into the future 
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Figure 3-8. The proposed thinning treatments within dense forest stands will dramatically reduce the loss of 
overstory conifers (canopy cover) due to fire into the future. Moderate to high canopy closure is a key habitat 
component for species associated with old growth conifer forests such as the Northern spotted owl and 
Pacific fisher. Large overstory conifers are those trees that will provide owl and fisher nesting and denning 
sites and large snags and logs into the future. Late summer fire was modeled because this is the driest time 
of the year and the period when most stand-replacing wildfires occur in the project area vicinity 
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A synopsis of these modeling results shows that: 
• While our proposed thinning treatments would reduce canopy closure, the same level of canopy 

reduction would be quickly exceeded if we did nothing. 
• By thinning the stands, smaller diameter snags/logs would be reduced with a concurrent reduction 

of existing and future fuel. With no action, these smaller diameter trees would not provide large 
snags or logs in the future because they are likely to die as a result of continued competition and/or 
disease/insect outbreaks exacerbated by overstocked conditions.  

• The reduction in fuels and the concurrent increase in the vigor of the remaining trees would allow 
the treated stands to better survive late-summer fire events and provide Northern spotted owl 
habitat into the future. Without thinning, the stands would not provide Northern spotted owl 
habitat after a late-summer fire. 

Cumulative Effects for Alternatives 1 and 3 
Bounding 
Bounding for the cumulative effects analysis for the fisher was the 19,582-acre fisher analysis area 
(FAA), as described in detail in the Gemmill BE (Appendix H) and earlier in this analysis. This is the 
appropriate unit of measure because it is designed to focus on female fishers and female survival has been 
shown to be the most important single demographic parameter determining fisher population stability.94 
Bounding for the cumulative effects analysis for the Northern spotted owl and the remainder of the 
species in this analysis (other than the fisher) is at the Northern spotted owl Action Area level and is 
established using a 1.3 mile buffer around all areas proposed for treatment. This is an appropriate unit of 
measure because this is what the USFWS has estimated the median annual home range size for the 
Northern spotted owl in California to be, based on available radio telemetry. Because this analysis uses 
the Northern spotted owl as a representative species for late-successional and old growth associated 
species, and because Northern spotted owl home range size is large enough to encompass the home 
ranges for the species other than the fisher in this analysis, the analysis is appropriately bounded by using 
the Northern spotted owl home range Action Area method.  

Bounding for an effects analysis for bat species, specifically Townsend’s big-eared and pallid bats, 
depends on a wide variety of factors besides the specific presence of a suitable roost structure. These 
factors include; availability of water, abundance of insect prey, time of year, reproductive status of the 
bats, and the size of colony. This species does not construct nests or dens for reproductive purposes and 
must rely solely on the presence of highly specific structures for reproduction and survival. It is the 
presence of these structures in a given juxtaposition to sources of water and food that provide the 
bounding of their home range. Home range size and composition is highly variable once the specific 
parameters are met for suitability.  

                                                 
94 Truex et al. (1998), Lamberson et al. (2000)  
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Using the Northern spotted owl Action Area to provide the bounding for this analysis is appropriate 
because the environmental factors that constitute suitable habitat for these bat species are encompassed 
within the Northern spotted owl Action Area. 

Past  
The existing conditions related to Northern spotted owl habitat included in this document reflect past 
actions and events (e.g., fire) that led to those conditions. An inspection of aerial photographs shows that 
most of the forested land within the Action Area has been harvested for timber. Timber harvesting has had 
a significant impact on late-successional habitat within the Northern spotted owl Action Area. Timber 
harvesting on Federal lands has removed roughly 960 acres of suitable Northern spotted owl habitat in the 
last 20 to 25 years. The 4,310 acres of private property has been heavily harvested and is now dominated 
by very dense pine and mixed conifer forest that provides only marginal Northern spotted owl 
connectivity habitat. Much (roughly 75 to 80 percent) of this private property was likely suitable Northern 
spotted owl habitat prior to harvest. This past loss of habitat played an important role in determining the 
sense of urgency for the Gemmill Thin Project. 

The 2008 wildfires had only minor effects on wildlife habitat in the Gemmill Thin area and Northern 
spotted owl Action Area (see Appendix L response to comment #26). Less than 35 acres of the Action 
Area was affected by 2008 wildfires, and review of fire effects with USFWS found that the project 
Biological Assessment and Biological Opinion are still accurate and do not need revision. 

Future 
No Forest Service projects that would negatively impact existing Northern spotted owl or old growth 
habitat are planned in the Action Area in the foreseeable future. The Forest has completed Categorical 
Exclusions whereby approximately 870 additional acres of existing plantations will be thinned as funding 
becomes available (see LSR PCT displayed in Appendix E (Cumulative Actions Table) for a portion of 
the Action Area). As with the 45 acres of plantations proposed for thinning in the Gemmill Thin Project, 
the future plantation thinning would accelerate the development of about 870 acres of connectivity habitat 
in approximately 10 years. Without thinning, these plantations would remain so dense that Northern 
spotted owls would not be able to freely fly through them for 35+ years. The future foreseeable Westside 
plantation thinning project will also provide beneficial effects by accelerating development of 
connectivity habitat over about 330 acres within Gemmill Thin watersheds. The Westside watershed 
restoration project would reduce forest openings along 8 miles of road in the Action Area which would 
have beneficial effects to wildlife in terms of reduced potential for disturbance. The motorized travel 
management project would have only neutral effects to wildlife and would not have any effects that 
would be additive to impacts caused by Gemmill Thin.  

The Forest is in the early planning stages of developing the Gemmill Fuels Project which proposes 
prescribed burning within and adjacent to the Gemmill Thin Project fuelbreak and selected thinning units 
(see Cumulative Actions Table in Appendix E). The early planning for this project includes provisions for 
maintaining the habitat components that would be established by the Gemmill Thin Project (e.g., canopy 
closure, large trees/log/snags, and viable hardwoods). 

South Fork Management Unit - Shasta-Trinity National Forest - 71 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

The California Department of Forestry and Fire Protection (CDF) web site 
(http://www.fire.ca.gov/ResourceManagement/THPStatusUpload/THPStatusTable.html) lists no private 
timber harvest plans in the Action Area. Nonetheless, we assume that intense timber management will 
continue on this private land into the foreseeable future, discounting these areas as providing suitable 
Northern spotted owl habitat beyond use as connectivity. Older conifer forest habitat will likely be 
restricted to the 15,784 acres of Federal Forest Land within the Action Area, adding to the sense of 
urgency for implementing the Gemmill Thin Project in order to maintain, protect and develop Northern 
spotted owl habitat. Existing non-conifer areas such as hardwood and shrub dominated habitats and 
riparian vegetation would likely remain largely intact on both Federal and private lands 

There are no present or foreseeable actions that would negatively affect Northern spotted owl habitat 
or species associated with the late-successional habitat within the project area and that would 
cumulatively warrant a change in either of the Gemmill Thin Project action alternatives. There are no 
future foreseeable actions within the area bounded by this analysis that would have any additive effects to 
the Sensitive bats species in the project area. No actions will contribute to or constitute a threat to the 
persistence and viability of these bat species. 

Wildlife Management Indicator Assemblages ________________  
During the planning of the Gemmill Thin Project, Forest staff prepared a project-level Management 
Indicator Assemblages (MIA) report to better inform decision-making. In order to prepare this report, 
biologists used data developed in the Forest-wide Management Indicator Assemblage Habitat Monitoring 
Report. Both MIA reports (project-level, and Forest-level) are part of the project record and available 
upon request. This section discloses information from these MIA analyses as it is relevant to the decision 
about implementing the Gemmill Thin Project. 

The project-level analysis reviews the legal requirements for management indicator analysis, as 
derived from the National Forest Management Act (NFMA) and the Forest Plan, and analyzes likely 
project effects on management indicator assemblage habitat types. The project-level report determined 
that the proposed Gemmill Thin Project could potentially affect four assemblage habitats (late-seral, open 
and early seral, multihabitat and snag and down logs). The other five assemblage habitat types would not 
be affected. For Alternative 1 and Alternative 3, all of the 1,044 acres of late-seral assemblage habitat 
found in the project area will remain late-seral assemblage habitat post-project. Equally, 544 acres of 
openings and early seral assemblage habitat will remain openings and early seral stage habitat. Fifteen 
acres of hardwood forests and seven acres of chaparral will also remain in these types post-project. 
Hardwoods and snag and down logs assemblage acreages will not be affected by the project.  

 ‘Ingrowth’ (the growth of trees from an openings and early seral assemblage type to a late-seral 
assemblage type) would be insignificant over the time of project implementation. The open and early 
seral assemblage habitat types (plantations, younger openings and early seral stands) in this project are 
mostly too young to provide a significant shift in assemblage type distribution through ingrowth, even 
within the next 10 years.  
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The Forest-wide Management Indicator Assemblage Habitat Monitoring Report determined that, 
since 1991, the Forest has seen a net shift of acres from open and early seral management indicator 
assemblage habitat to the late-seral assemblage habitat type. Although the Forest has lost approximately 
53,000 acres of late-seral assemblage habitat to wildfire and harvest since 1991, ingrowth (the natural 
process of forest tree growth) has resulted in a gross accrual of approximately 252,000 acres of late-seral 
assemblage habitat, resulting in a net accrual of about 199,000 acres of late-seral assemblage habitat into 
the smaller size classes of this category. Note that this accrual is in the smaller size classes and does not 
represent an accrual of old growth habitat, which is also occurring but at a slower rate. Although the 
proposed thinning will directly affect these stands, it will not shift a significant amount of habitat from 
one assemblage type to the other, nor will it alter or significantly contribute to existing Forest-wide 
trends. 

Residential and Migratory Birds ___________________________  
During project planning, the Forest biologist completed a project-level Residential and Migratory Bird 
report to document consideration of migratory birds during project planning. This report was developed 
complimentary to the Forest-level Residential and Migratory Bird Report95 in order to ensure decision 
makers are provided with status evaluations of residential and migratory birds within the project area. 
These evaluations ensure that decision makers appropriately consider migratory birds in their project 
planning and can reasonably mitigate for anticipated negative effects.  

The Responsible Official has reviewed the information on residential and migratory bird trends and 
has fully considered it during the planning phase of this project. Given that the project will not 
significantly alter the proportions of management indicator assemblage type habitat found in the area or 
on the Forest, it is unlikely to alter the current population trends of these species. Resource protection 
measures such as retention of large trees/snags and large down wood, retention of 60-70% overall canopy 
closure, designation of equipment exclusion zones (near stream channels), and use of LOPs to avoid 
breeding season disturbance, were included as part of project development and will provide protection for 
wildlife species and habitat. 

Affected Environment – Vegetation_________________________  

Upland Vegetation 

The most abundant and contiguous vegetation type in the project area is Douglas fir mixed conifer. These 
Douglas fir dominated mixed conifer stands occur over about 70% of the watershed in early to late seral 
stages. Other tree species common in the mixed conifer type include white fir, ponderosa pine, sugar pine 
and incense cedar. Hardwoods include black oak, madrone, and giant chinquapin; and bigleaf maple 
occurs with Douglas fir in the lower reaches of perennial streams in the project area. The mixed conifer 

                                                 
95 The Forest-level report summarizes the Shasta-Trinity National Forest’s ongoing effort to monitor the population 
trends of migratory and residential birds and maintain biodiversity within the Forest. This report is iterative and is 
updated at least once a year and usually more than once. 
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type can be subdivided into mixed conifer/riparian and mesic, mixed conifer/dry and mixed conifer-
canyon live oak. The mixed conifer/riparian-mesic type is generally located within the Hall City Creek, 
Wilson Creek, and Chanchellula Creek near stream areas, and is most common on east and north slopes. 
The mixed conifer dry associations are relatively common, and occur in more upland areas on ridges, on 
west and south slopes of lesser site productivity. The mixed conifer-canyon live oak associations are 
relatively uncommon, and occur in more upland areas on ridges, and on west and south slopes with more 
xeric/skeletal soil conditions. 

White fir is generally located above 2,800 feet in elevation, and occurs as dense stands with little 
understory. A moist white fir type is associated with stream courses such as the headwaters near 
Chanchellula Creek. Moister white fir types have huckleberry oak as an indicator species, and are found 
on northwest slopes. The mesic white fir type is found between 3000 and 4000 feet. Jeffrey pine 
dominates in areas with ultramafic soil and serpentine outcrops. Jeffrey pine stands may also include 
small amounts of ponderosa pine, Douglas-fir, incense cedar, sugar pine and gray pine. Gray pine 
represents some of the least productive and most environmentally-sensitive sites in the watershed. Small 
patches of gray pine are located in lesser productive sites on southerly slopes above Wilson Creek. 
Canyon live oak is characteristically an abundant component in gray pine stands. 
Non-forested sites include shrub dominated and herb dominated areas. The shrub dominated sites are 
common on the southerly slopes of Wilson Point. The herb dominated community occurs as small 
meadows throughout the watershed, notably identified by the middle reaches of Hall City Creek.  

Riparian Vegetation 

Riparian vegetation composition within the watershed is influenced by channel aspect, gradient, 
geomorphology, and hydrologic regime, as reflected by stream order. Riparian communities in the project 
area range from white alder/Indian rhubarb-sedge (Alnus rhombifolia/Darmera peltata-Carex nudata) 
along much of Hall City Creek, to pacific yew (Taxus brevifolia), bigleaf maple and white alder with 
California hazel (Corylus cornuta var. californica), dogwood (Cornus sessilis) and/or spikenard (Aralia 
californica) in the constrained, higher order tributaries. Bigleaf maple and/or California hazel occur in 
some drier first and second order channels. 

Many riparian areas host relatively high numbers of large trees as compared with the adjacent 
uplands, presumably due to a favorable topographic position and environment (more moisture and more 
favorable soils). Plant communities well adapted to moist conditions and saturated soils associated with 
frequent flooding or a high water table occur in near stream areas. Additionally, opportunistic ‘pioneer’ 
species may colonize riparian areas after disturbance (natural or human-caused). 

Riparian vegetation in the project area ranges from being absent (in dry ephemeral and intermittent 
channels), to consisting of perennial riparian species such as bigleaf maple (Acer macrophyllum), white 
alder (Alnus rhombifolia), and Pacific yew (Taxus brevifolia) in moist aras such as along first order 
perennial streams. Along intermittent channels, sclerophyllous species, including prince’s pine 
(Chimaphila umbellata) and dwarf Oregon grape (Berberis aquifolium) frequently co-occur with the more 
water-loving species. Big leaf maple is ubiquitous, occurring in both perennial and intermittent channels, 
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but white alder, mountain dogwood (Cornus nuttallii) and Pacific yew appear to be limited to channels 
where water availability is greater year-around. Alder occurs most frequently on active channel shelves 
and floodplains where frequent flooding and high light levels permit establishment. Pacific yew occurs on 
floodplains, terraces and stream banks at moist locations and is frequently associated with older stands of 
Douglas-fir and a well established shrub component of dogwood and/or California hazel (Corylus 
cornuta). 

Existing Condition in Project Units 
Mature Stands 
About 751 acres of mature stands are proposed for thinning. These are mixed conifer stands, comprised of 
primarily Douglas-fir and ponderosa pine, with lesser amounts of white fir, incense cedar, and sugar pine 
in the overstory layers. The understory layers are primarily comprised of white fir and Douglas-fir, with 
common hardwood associates of Pacific madrone, California black oak, and interior live oak. These 
stands are generally single-storied and even-aged; they originated in the early 1900s through natural 
regeneration after being harvested to support local mining operations in the area. These stands have been 
lightly thinned or have had sanitation/salvage logging in the past. They are mostly overstocked, with loss 
of vigor, and increasing susceptibility to insect and disease. Untreated overstocked stands are susceptible 
to insect attack, especially during prolonged periods of low precipitation. At the level of stocking found in 
these forest stands, projected mortality may be as high as 40-70 trees per acre over the next ten years. 
Most mortality would occur in suppressed understory trees that would naturally be removed during 
thinning or fire, although overstory (dominant) trees may succumb to mortality within the near future with 
no action.96 Current basal area ranges from approximately 200-350 ft.2/acre, canopy cover ranges from 
approximately 50 to 90%, and stand density index (SDI) ranges from approximately 200 to 450. 

Old Growth Stands 
About 528 acres of proposed thinning is within stands that currently have desirable late successional and 
old growth attributes, such as large older trees, decadence, and vertical structure (multiple canopy layers). 
In general these stands are 100-150 years old with an overstory canopy of large, older predominant trees 
(250 years or older) of Douglas-fir, ponderosa pine, and some sugar pine. These predominant trees are 
generally 36 inches DBH or larger. The project would retain and protect these highly desirable trees, 
which provide habitat for old growth dependant wildlife species. Past management practices, and the 
successful suppression of wildfire over the past 100 years, has lead to understory canopy layers that are 
densely-stocked and slow-growing. These lower layers of canopy are similar in size and age to mature 
stand conditions described above, however with a higher incidence of white fir as the primary tree 
species. The objective of proposed thinning in these stands is to retain and protect the large, older trees, to 
provide for development of future large old trees, and to reduce existing fuel ladders so that the risk of 
future stand-replacing wildfire is lowered. Current basal area ranges from approximately 150-350 

                                                 
96 See FVS/FFE modeling discussion below and in Chapter 3 Wildlife 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

76 - South Fork Management Unit - Shasta-Trinity National Forest 

ft.2/acre, canopy cover ranges from approximately 50 to 90%, and stand density index (SDI) ranges from 
approximately 200 to 400. 

Environmental Consequences – Vegetation__________________  
As discussed previously in Chapter 3 - Wildlife, the interdisciplinary team utilized computer vegetation 
and fire modeling as part of this effects analysis (FVS/FFE). 97 The following discussion refers to the 
FVS/FFE modeling results to disclose potential effects of the project on stand health and forest structure. 
Data collected from stands within the project area was utilized for modeling and the FVS/FFE runs are 
representative of proposed treatments (and no action). As with any modeling, numbers indicated are 
approximations. Trends and relative changes are the more important analytical considerations. 98 

Alternative 2 – No Action 
Direct and Indirect Effects 
Thinning in Mature and Old Growth Stands 
If no action is selected the identified opportunity to improve stand vigor, as well as improve stand 
resistance to insect/disease and wildfire impacts would not be realized as proposed with the action 
alternatives. Increased competition for sunlight, nutrients, and soil would reduce overall stand vigor, 
increase susceptibility to primary and secondary insect and disease effects, and increase stand mortality 
(especially for the larger, older trees). Stand vertical structural diversity would not be maintained or 
improved. Understory stand components, including hardwood species, would not remain a viable stand 
component, due to increasing overstory competition. The opportunity for treated stands to respond to 
release, and respond to future release, would not be realized. There would be an increased risk of 
widespread insect attack in the project area – specifically from the fir-engraver beetle, western pine beetle 
and turpentine beetle. In general, trees that die as a result of stand densities would contribute to increasing 
fuel-loading over time. 

Table 3-8. Alternative 2: Mature Stands 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average 
Tree Height 

(Feet) 

Fuel Load 
(Tons/Acre) 

Current Status 466 70 280 316 11.2 85 17 
10 Years After 
“No Action” 

441 67 286 215 15.1 120 31 

50 Years After 
“No Action” 

349 57 268 85 25.0 135 99 

As shown in Table 3-8, increases in average DBH and tree height are tempered by drastically 
increasing fuel loading with decreases in canopy closure and overall stand density (SDI and trees per 

                                                 
97 Forest Vegetation Simulator Growth and Yield Model, Version 1.18, USDA Forest Service, February 2005. 
98 Ritchie, Martin W. (1999)  
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acre) due to natural mortality. If Alternative 2 is selected large, older trees would continue to be at 
increasing risk of mortality due to fuels accumulation and encroaching smaller trees. Along with the 
probability of stand-replacing wildfire, inter-tree competition for available site resources would continue 
to increase in the project area. Older overstory trees would continue to die at an accelerated rate, 
particularly during drought cycles, and the stagnated, shade-tolerant understory will not provide similar 
replacement trees. 

Table 3-9. Alternative 2: Old Growth Stands 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

Current Status 363 63 250 140 18.1 105 44 
10 Years After 
“No Action” 

396 61 263 178 16.5 108 42 

50 Years After 
“No Action” 

395 60 291 117 21.3 129 57 

Thinning in Plantations 
Table 3-10 displays model results for plantations with no action. Although average DBH and tree height 
increase over time, fuel loading is drastically increased. 

Table 3-10. Alternative 2, No Action: Plantations 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

 
Current Status 170 53 70 516 4.9 26 12 
10 Years After 
“No Action” 

404 74 212 470 8.9 48 17 

50 Years After 
“No Action” 

374 64 277 113 20.7 109 129 

Thinning in Shaded Fuelbreaks 
With no action, vegetation will continue to grow (increasing live and dead fuels) and the existing project 
area fuelbreak would continue to become less functional in stopping the spread of wildfire. Since 
understory vegetation, and ground and ladder fuels would not be reduced there is reduced likelihood that 
the fuelbreak could be safely used by wildfire suppression crews. Table 3-11 shows modeled results for 
the shaded fuelbreak. 
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Table 3-11. Alternative 2: Shaded Fuelbreaks 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

 
Current Status 428 71 318 118 22.0 93 30 
10 Years After 
“No Action” 

382 63 295 89 24.4 107 41 

50 Years After 
“No Action” 

347 47 302 50 33.1 137 96 

Alternative 1 – Proposed Action 

The Forest Service has considerable experience with the silvicultural practice of thinning within the 
Coastal Mixed Conifer type, and it is generally found to increase growth in residual stands. Tree diameter 
increment (growth) is correlated to tree density. The effects of this project are not uncertain, and do not 
involve unique or unknown risk; this project is similar to many tree thinning projects that have occurred 
elsewhere on the Forest and in northern California. 

Direct and Indirect Effects 
Thinning in Mature and Old Growth Stands 
The project proposes thinning from below in 1,279 acres of mixed conifer stands. Approximately 528 of 
these acres contain older stands classified as old growth, and the rest are classified as mature (80-100 
years old). Proposed thinning would reduce basal area in mature stands to approximately 140-180 square 
feet per acre, and stand density index (SDI) to approximately 300. In old growth stands, post-project basal 
area will be around 200 square feet per acre. SDI provides a measure of conifer stand stocking levels, and 
an indicator of general stand health and risk. For the California mixed conifer type, common to the 
Gemmill Thin project area, the Maximum Density is 750 (Reineke, 1933), and the recommended 
management zone is defined as 300-450 (Powell, 1999).  

The opportunity to improve stand vigor, and resistance to insect/disease impacts would be realized 
within these stands. Decreased competition for sunlight, nutrients, and soil moisture by a reduction in 
crown closure from an estimated 60-90% to an estimated 60% would improve stand vigor, reduce stand 
mortality, and reduce susceptibility to primary and secondary insect and disease effects. Stand vertical 
structural diversity would be maintained or improved. Understory stand components, including hardwood 
species, would remain a viable stand component, with reduced overstory crown competition. The 
opportunity for treated stands to respond to release, and respond to future release, would be realized. 
Thinning at this level reduces competition for limited moisture and improves the ability of trees to 
withstand future drought conditions, especially for drought-sensitive species such as white fir. There 
would be a low risk of widespread insect attack in the project area, specifically from the fir-engraver 
beetle, western pine beetle and turpentine beetle. In general, trees that would have died and contributed to 
fuel-loading over time would be removed as commodity. 
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Table 3-12. Alternative 1: Thinning of Mature Stands 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

 
Current Status 466 70 280 316 11.2 85 17 
10 Years After 
Thinning 

396 64 268 166 17.2 125 25 

Large, older trees would be at reduced risk from encroachment of competing trees for available site 
resources, particularly during drought cycles (Smith et al., 2003). 

Table 3-13. Alternative 1: Thinning of Old Growth Stands 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

 
Current Status 363 63 250 140 18.1 105 44 
10 Years After 
Thinning 

368 60 262 125 19.6 140 23 

50 Years After 
Thinning 

370 60 292 82 25.6 145 53 

Thinning in Plantations 
Approximately 30-year old plantations, on an estimated 44 acres, would be thinned. The opportunity to 
improve stand vigor, resistance to insect/disease impacts, and growth would be realized within these 
stands. Decreased competition for sunlight, nutrients, and soil moisture by a reduction in trees per acre 
from an estimated 500 to an estimated 130 trees per acre would improve stand vigor, reduce stand 
mortality, and reduce susceptibility to primary and secondary insect and disease effects.  

Table 3-14. Alternative 1, Proposed Action: Plantations 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

 
Current Status 170 53 70 516 4.9 26 12 
10 Years After 
Thinning 

183 39 98 198 8.2 40 12 

50 Years After 
Thinning 

374 65 275 107 20.2 110 33 

Thinning in Shaded Fuelbreaks 
Mature mixed conifer and ponderosa pine stands on an estimated 268 acres within an existing ridge-top 
fuelbreak would be thinned to restore fuelbreak function. 
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Table 3-15. Alternative 1, Proposed Action: Shaded Fuelbreaks 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average Tree 
Height 
(Feet) 

Fuel Load 
(Tons/Acre) 

 
Current Status 428 71 318 118 22.0 93 30 
10 Years After 
Thinning 

265 44 215 54 26.9 109 19 

50 Years After 
Thinning 

348 54 304 47 34.4 133 30 

Alternative 3 
Direct and Indirect Effects 
With Alternative 3 large, older trees would continue to be at increased risk due to encroachment of 
competing trees for available site resources, particularly during drought cycles. This is because trees 
within the 18 to 26 inches DBH size range would not be removed where they are currently competing 
with the largest trees. The opportunity to improve stand vigor, and resistance to insect/disease impacts 
would be mostly realized within these stands, though not as well as with implementation of Alternative 1. 
There would be an estimated 160 fewer acres treated than under Alternative 1 because of operability 
considerations. Individual tree selections would retain additional competitors and fire/fuels ladders 
adjacent to larger, older trees than would occur with implementation of Alternative 1. Alternative 1 is 
more responsive to protections provided to older, larger trees. There would be lessened response and 
development of future recruitment trees over time than would occur under implementation of Alternative 
1. 

Achievement of fuelbreak stand structural objectives may not be fully achievable with 
implementation of Alternative 3. This is because of the retention of all trees of 18 inches or greater DBH, 
regardless of crown position or spacing, or risk of mortality. 

Table 3-16. Alternative 3, Diameter Limit: Late Successional/Old Growth 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average 
Tree Height 

(Feet) 

Fuel Load 
(Tons/Acre) 

Current Status 363 63 250 140 18.1 105 44 
10 Years After 
Thinning 

368 60 262 125 19.6 140 23 

50 Years After 
Thinning 

370 60 292 82 25.6 145 53 
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Table 3-17. Alternative 3, Diameter Limit: Thinning of Young Growth 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average 
Tree Height 

(Feet) 

Fuel Load 
(Tons/Acre) 

Current Status 466 70 280 316 11.2 85 17 
10 Years After 
Thinning 

396 64 268 166 17.2 125 25 

50 Years After 
Thinning 

473 67 365 116 24.0 140 50 

Table 3-18. Alternative 3, Diameter Limit: Thinning of Plantations 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average 
Tree Height 

(Feet) 

Fuel Load 
(Tons/Acre) 

Current Status 170 53 70 516 4.9 26 12 
10 Years After 
Thinning 

183 39 98 198 8.2 40 12 

50 Years After 
Thinning 

374 65 275 107 20.2 110 33 

Table 3-19. Alternative 3, Diameter Limit: Shaded Fuelbreaks 

Year Stand 
Density 
Index 

Canopy 
Closure 

Basal 
Area/Acre 
(Sq Feet) 

Trees Per 
Acre 

Average Diameter 
Breast Height 

(Inches) 

Average 
Tree Height 

(Feet) 

Fuel Load 
(Tons/Acre) 

Current Status 428 71 318 118 22.0 93 30 
10 Years After 
Thinning 

265 44 215 54 26.9 109 19 

50 Years After 
Thinning 

348 54 304 47 34.4 133 30 

Cumulative Effects – Alternatives 1 and 3 
Bounding Statement 
The cumulative effects assessment area for vegetation management considerations is bound by the 
Gemmill Thin project area. Private lands are not included in the assessment area, but are discussed where 
relevant to potential effects, risk management, and vegetation management objectives. The cumulative 
effects assessment is bound in time by the expected duration of effects from past, present, and reasonably 
foreseeable future actions, in general a 10 year horizon into the future. 

Past Actions 
Past actions that have been implemented in the area were primarily for timber harvest, with associated site 
prep and/or activity fuel treatments. Most past actions relevant in characterizing existing vegetation 
conditions occurred prior to the Northwest Forest Plan in 1994, which along with the Forest Plan, 
designated LSR to be managed for the maintenance and improvement of late-successional habitat. See 
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Appendix E (Cumulative Actions Table) Table E-1 for a detailed list of projects and activities. Timber sale 
units were typically clearcut, broadcast burned or tractor piled for site preparation, and then planted. 
Plantations regenerated in the mid 1980s are now well-stocked to overstocked, and are in need of stocking 
control. Wildfires in 2008 burned over 200,000 acres of forest on the westside of the Forest, but had no 
effect on the Gemmill Thin project area. 

Past projects on adjacent private lands consist primarily of timber harvest on forest lands and human 
development type projects on residential lands, with a limited amount of mining and grazing. In the past, 
timber harvest on private lands included minimal, if any, activity fuels treatment.  

Foreseeable Future Actions 
Reasonably foreseeable projects within the area include the Gemmill Fuels Project which involves 
prescribed burning (See Appendix E), Westside plantation thinning, Westside watershed restoration, and 
Forest motorized travel management projects. The primary objectives of the Gemmill Fuels Project is to 
provide maintenance for and widen the existing ridgetop fuelbreak, to reduce hazardous fuel conditions, 
and to stimulate new growth to enhance wildlife browse. There are no specific projects foreseen on 
adjacent private lands, but it is reasonable to presume in general that timber harvest on forest lands, 
development projects on residential lands, and limited mining and grazing activities would continue to 
occur. Private timber harvest practices are expected to continue.  

Cumulative Effects for Alternatives 1 and 3 
Direct and indirect effects of the action alternatives are not considered adverse from a vegetation 
management perspective, but rather beneficial in reducing excess stocking and fire risk. The proposed 
treatments have direct and indirect effects which generally improve stand growth response and resilience 
to insect and disease stresses, and reduces the potential for mortality overall. The effects of this action, in 
combination with past and foreseeable future actions, would result in a net beneficial improvement in 
growth and resilience in the project area and will move the area toward the desired future conditions. 
Cumulative effects of this project, from a vegetation management standpoint, are beneficial. Effects of the 
three new foreseeable actions (plantation thinning, and two road-related projects) impose only neutral or 
insignificant beneficial effects that would be additive to the beneficial effects of Gemmill Thin. 

Comparison of Cumulative Effects for all Alternatives 
The action alternatives are similar, but not the same, in cumulative effects. Alternative 1 provides the 
most beneficial cumulative effects; Alternative 3 provides a lesser degree of beneficial cumulative effects. 
Either action alternative is highly preferred to the no action alternative, which has adverse cumulative 
effects with continued vegetation overstocking and increasing insect and disease stresses and potential for 
mortality. 

Alternative 1 creates the desired conditions for more resilient stands- treatments to thin stands have 
direct and indirect effects which generally improve stand growth response, and resilience to insect and 
disease stresses and potential for mortality. Proposed thinning would reduce competition for limited 
moisture and improves the ability of residual stands to withstand future drought conditions. There would 
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be a lowered risk of widespread insect attack in the project area, specifically from the fir-engraver beetle, 
western pine beetle and turpentine beetle. In general, trees that would have died and contributed to fuel-
loading over time would be removed as commodity. 

Alternative 3 creates these desired conditions to a lesser degree. Fewer overstocked acres would be 
treated with implementation of Alternative 3. There would be an estimated 160 fewer acres treated than 
under Alternative 1 because of operability considerations. Individual tree selections would retain 
additional competitors and fire/fuels ladders adjacent to larger, older trees than would occur with 
implementation of Alternative 1. Alternative 1 is more responsive to protections provided to older, larger 
trees. There would be lessened response and development of future recruitment trees over time than 
would occur under implementation of Alternative 1. Large, older trees would continue to be at increased 
risk due to encroachment of competing trees for available site resources, particularly during drought 
cycles. 

Affected Environment – Botany____________________________  
The bounding for this effects analysis is the Upper Hayfork 5th Field Watershed, unless otherwise 
described. This is the most reasonable spatial boundary for analysis because this level watershed 
determines the scope of the subsurface hydrology, which is one of the driving factors in plant community 
composition. Habitat ranges primarily from early successional conifer plantations to late successional 
Douglas-fir or mixed conifer forest. Less than 10% of the area is occupied by non-conifer habitat types; 
primarily montane shrubs, chaparral, and oak woodlands. Elevations range from 3,200 to 5,400 feet. 

Categories of Plants Analyzed 

The following analysis discusses potential impacts from the proposed alternatives to several categories of 
rare plants that occur on the Forest for which current management direction mandates conservation. An 
analysis of the impacts to and from noxious weeds will also be addressed, as per direction from FS 
Manual 2080, amendment No. 2000-95-5, and effective 11-29-95. 

• Endangered and Threatened species are those listed under the Federal Endangered Species Act of 
1973. There are no Endangered or Threatened plants known to occur on the Forest; nor are there 
any species proposed for listing.  

• Sensitive species are those vascular plant, bryophyte, lichen, and fungi species eligible for listing 
under the Endangered Species Act, or whose viability is of concern. Guidelines for the protection 
of these species are defined in the Forest Plan. The Biological Evaluation (BE) for Sensitive Plant 
Species and Supplementary Botany Report (April 2006) was prepared to review the proposed 
Gemmill Thin Project to determine whether the proposed actions would result in a trend toward 
Federal listing any of the species designated on the June 10, 1998 Region 5 Sensitive plant list and 
the 2001 Survey and Manage ROD. From this evaluation, it was determined that from the Forest 
Service Region 5 Sensitive plant list, only the Sensitive fungi species may be affected and thus 
warrant further discussion within this analysis. 
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• Forest Plan Endemic species are rare species confined wholly or mostly to the Forest. These are 
afforded the same protection as Sensitive species by mandate of the Forest Plan. These species are 
addressed in the project-level Biological Evaluation (BE) for Sensitive Plant Species and 
Supplementary Botany Report (April 2006). 

• Survey and Manage species are also on the Forest Service Region 5 Sensitive plant list with the 
exception of Tetraphis geniculata, Schistostegia pennata, Eucephalis vialis, and Leptogium 
cyanescens; which will be discussed below. Effects to species that are also Sensitive species were 
analyzed in the Biological Evaluation (BE) for Sensitive Plant Species and Supplementary Botany 
Report (April 2006). 

• Noxious Weeds are analyzed whenever any ground disturbing action is proposed. The analysis 
evaluates the risk of introducing or spreading noxious weeds due to the proposed action. For 
projects that have a moderate to high risk of introducing or spreading noxious weeds, the decision 
document must identify noxious weed control measures that will be undertaken during project 
implementation. 

Threatened and Endangered Species 
There are no Federally listed Endangered, Threatened, or Proposed plant species or critical habitat in or 
around the project area. Therefore, there will be no further discussion of this plant category in this 
analysis. 

Sensitive Species 
No populations of any Sensitive plants were found during field surveys in 2002 and 2005. Field surveys 
were not performed for Sensitive fungi species, therefore occupancy in suitable habitat is assumed. 335 
acres of late-successional conifer forest are found in project units closest to Hall City Creek. Late-
successional conifer forest provides habitat for eight Sensitive plant or fungi species: bug-on-a-stick 
(Buxbaumia viridis), Brownie lady’s-slipper (Cypripedium fasciculatum), mountain lady’s-slipper 
(Cypripedium montanum), branched collybia (Collybia racemosa), olive phaeocollybia (Phaeocollybia 
olivacea), Pacific fuzzwort (Ptilidium californicum), English Peak greenbriar (Smilax jamesii), and 
orange-peel fungus (Sowerbyella rhenana). 

Several Sensitive plant species occupy serpentine soils that are found commonly on the South Fork 
Management Unit. Field visits identified a single serpentine outcrop of about 3-5 acres in the southeast 
corner of the project area. This site is outside of any treatment areas. There is no suitable habitat in project 
units for Sensitive plant species that require serpentine soils. 

Perennial riparian areas are present in the project area, with the largest streams being Hall City and 
Wilson Creeks. While Sensitive plants and fungi that require riparian habitats could potentially occupy 
intermittent stream areas, they are much more likely to be found in perennial riparian habitats. Project 
units exclude perennial riparian areas, eliminating the potential for effects to Sensitive plants or fungi 
occupying these habitats. 

Chaparral and oak woodlands are concentrated in the central part of the project area, along the south-
facing slope south of Wilson Point. These areas provide suitable habitat for Tracy’s wooly-stars 
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(Eriastrum tracyi), a Sensitive species. Where there are exposed soils or roadcuts, there is suitable habitat 
for copper moss (Mielochheferia elongata), another Sensitive species. Although included in the project 
area, chaparral and oak woodlands are not within treatment units and therefore Tracy’s wooly-stars and 
copper moss will not be affected by the project. 

No populations of bug-on-a-stick, Brownie lady’s-slipper, mountain lady’s-slipper, Tracy’s wooly-
stars, copper moss, Pacific fuzzwort, Canyon Creek stonecrop, and English Peak greenbriar are known 
from the project area. Due to lack of populations, there would be no direct or indirect effects to these 
species, and therefore no cumulative effects. Because of the lack of potential impacts, these species will 
not be analyzed further.  

Forest Plan Endemic Plant Species 
There are no known populations of the three Forest Plan Endemic species and no suitable habitat for any 
of them in the project area. Because of the lack of populations and habitat, there would be no direct or 
indirect effects to these species, and therefore no cumulative effects. Because of the lack of potential 
impacts, these species will not be analyzed further. 

Survey and Manage Plants 
Based on habitat, there is potential for four Survey and Manage species to be present within the project 
area: bug-on-a-stick, mountain lady’s-slipper, Brownie lady’s-slipper, and Pacific fuzzwort. However, no 
populations of these species were found during field surveys, and there are no known populations in the 
project area. All species occupy habitat that is late-successional in general, although mountain lady’s-
slipper has been found in mid-successional conifer forest with late-successional remnants. Field surveys 
for Leptogium cyanescens were not performed because the habitat it requires, shady perennial riparian 
zones with good hardwood diversity, is being excluded from any treatments and the species would not be 
affected by the proposed action. 

There would be no impacts to Survey and Manage species from the action alternatives because of the 
lack of individuals in the project area. Because there would be no direct or indirect impacts, there would 
be no cumulative impacts to these species as a result of the project. The Gemmill Thin Project is in 
compliance with the 2001 Survey and Manage ROD. 

Noxious Weeds 
A high priority weed species is one that is of local management concern because of its currently limited 
distribution on the Forest, highly invasive nature, and demonstrated potential to displace large geographic 
areas of native plant communities. Funding does not allow for treatment of all non-native species, so 
emphasis is given primarily to high priority weed species. High priority weed species for the west side of 
the Forest are species that have a documented presence on the Forest and include any knapweed species 
(Centaurea other than C. solstitialis), dyers woad (Isatis tinctorius), brooms (Cytisus spp., Genista spp., 
Spartium spp.), Canada thistle (Cirsium arvense), and fennel (Foeniculum vulgare). 

Information on weed presence and abundance was documented with field surveys. No noxious weeds 
of significance (high invasiveness) were found within the project area. The highest concentration of 
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noxious weeds is along roadsides, in non-forested openings, and within plantations that have not reached 
a closed tree canopy. 

Environmental Consequences – Botany_____________________  
Field surveys in all project units were performed in 2002 and 2005 for Sensitive plants, Survey and 
Manage plants, and Forest Plan Endemic species. Despite the presence of suitable habitat, no individuals 
of any Sensitive, Survey and Manage, or Forest Plan Endemic plants were found. Field surveys for 
Sensitive fungi must be performed during late fall or winter when soils are cool and moist. Because of the 
inability to access most potential fungi habitat in the project area during the appropriate survey season 
(due to snow), it was decided to not perform surveys and assume occupancy by branched collybia, olive 
phaeocollybia, and orange-peel fungus.  

Because sensitive fungi and noxious weeds are the only botanical groups potentially affected by the 
project, these are the only groups that will be discussed in detail within the following botanical effects 
analysis. 

Direct and Indirect Effects of Alternative 2  
Sensitive Fungi 
There would be no direct effects from the No Action alternative because no activity would occur. With no 
action, current tree and shrub density levels that have higher fuel loadings and higher fire hazard would be 
maintained and increase over time. Not implementing the proposed action may increase the probability 
that the project area would experience high-intensity wildfire, which could result in adverse impacts to 
habitat for branched collybia, olive phaeocollybia, and orange-peel fungus.  

Indirect impacts of higher-intensity wildfire in habitat for Sensitive fungi species include loss of 
organic matter for moisture retention and nutrients, soil sterilization and temperatures high enough to kill 
underground reproductive tissues, death of soil microorganisms essential to growth and reproduction of 
these species, and loss of soil and its nutrients through erosion. These are the same impacts that would 
occur in any wildfire. High intensity wildfire is expected to increase the degree of these impacts on plant 
species. 

Habitat for branched collybia, olive phaeocollybia, and orange-peel fungus occurs in the project area 
in mature or late successional mixed conifer forested areas. These plant communities have evolved in a 
fire-dependent ecosystem,99 so the three fungi species may be expected to be able to survive or respond 
positively to low or moderate-intensity fire. High-intensity wildfires were not typical in the Klamath 
Mountains of California historically and many native plant species are not resilient to its impacts. There is 
a higher chance of death of native species individuals or populations from lethal soil temperatures that 
can kill underground reproductive structures. Indirectly, severe modifications in the forest canopy due to 
high-intensity wildfire could be great enough to eliminate habitat characteristics, such as shade, that are 
necessary for native and rare plant species to survive after wildfire. 
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Noxious Weeds 
The No Action alternative would result in no net increase in suitable habitat for noxious weeds from 
project related activities. Suitable habitat for weeds decreases with an increase in canopy closure. Lack of 
disturbance and maintenance of the canopy would continue to discourage the establishment of weeds, 
allowing native species to occupy the majority of habitat in the project area. Other important factors that 
contribute to introduction and establishment of weeds, such as off-road vehicle use, transport on vehicles 
traveling through the project area, spread of existing roadside noxious weeds, and potential wildfires 
would continue. 

Aside from contributing to increases in fuel loading, there would be no direct or indirect effects and 
therefore no cumulative effects, from selecting the No Action alternative. 

Direct and Indirect Effects of Alternatives 1 and 3 

Alternatives 1 and 3 are described and compared in detail in Chapter 2 of this EIS. Because the project 
was designed to minimize or eliminate potential adverse effects, very few impacts to botanical species are 
expected from either alternative. Actions proposed in Alternatives 1 and 3 are similar in nature, therefore 
it is practical to group the discussion of potential impacts from both alternatives together.  

Several protection measures have been incorporated into the project to minimize impacts to natural 
resources within the project area. Protective measures such as excluding perennial riparian areas and 
serpentine soils from activities, retaining 50% soil organic material during ground disturbing activities, 
and limiting periods of operability to avoid soil compaction during wet weather all reduce impacts so that 
both action alternatives will have very similar, minimal effects to Sensitive plants and fungi.  

Temporal and spatial bounding for this effects analysis occurs at two different levels, depending upon 
which botanical group is addressed. Spatial bounding for Sensitive fungi occurs at the 5th field watershed 
level because this watershed level determines the scope of the subsurface hydrology, which is one of the 
driving factors in plant community composition. Temporal bounding for Sensitive fungi is approximately 
10 to 50 years, which is considered the approximate recovery period that would be expected for forest 
canopies to reach pre-project levels.  

Spatial bounding for noxious weeds is different than for Sensitive fungi because suitable habitat for 
weeds is potentially created due to management actions (i.e. skid trail development, road reconstruction, 
landing construction/decommissioning, etc.) whereas fungi habitat that may be affected by the project 
occurs prior to the action. The analysis area for noxious weeds is spatially bounded by the major 
highways and forest roads that surround the project area. Although major highways are a somewhat 
unusual basis for bounding, they identify the main vectors that are responsible for transporting and 
introducing noxious weeds into the project area. Temporal bounding for the noxious weeds analysis is the 
amount of time required for native plant communities to become stabilized post-project so that they can 
again resist invasive weed introduction and establishment (approximately 10-25 years).  
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Sensitive Fungi 
Although suitable habitat is present in the project area within units containing mid-to-late successional or 
late-successional conifer or mixed conifer/hardwood forest types, no surveys were performed for 
branched collybia, olive phaeocollybia, and orange-peel fungus for reasons described above. Due to a 
lack of field surveys and presence of suitable habitat, occupancy by these three species is assumed. 
Although little or no scientific research has been completed on the impacts of similar vegetation 
management on the three Sensitive fungi species, impacts to these species would be similar to those of 
common forest fungi. Results of research studies on impacts to these species are available to varying 
degree and cited here where applicable. 

Assuming occupancy of the three species in suitable habitat, impacts may occur to fungi under both 
action alternatives. The only direct impact would be disruption of mycelial networks where/when soils are 
disturbed by machinery used in thinning, road construction, and machine piling. 

In Alternative 3, no trees greater than 18 inches DBH would be harvested. Thinning treatments in 
both action alternatives retain post-project residual canopy closure at no less than 60% on average. Where 
canopy cover is currently less than 60%, no overstory trees would be removed under either alternative. It 
is unlikely that suitable habitat for Sensitive fungi is present in areas with less than 60% canopy closure 
because of the open exposure. Relative to suitable habitat, both action alternatives are the same in their 
impacts on potential populations of Sensitive fungi. 

Fuelbreak prescriptions will result in residual canopy closure around 40%, and treatments will occur 
in some areas of suitable habitat for Sensitive fungi. There is no difference in fuelbreak treatments 
between the two proposed action alternatives. To reduce fuel hazards and stocking density, the smallest 
trees would be removed first until the desired canopy closure is obtained. Although fewer trees and less 
biomass are being removed under Alternative 3, tractors used to reduce understory fuels will traverse over 
the same ground, resulting in approximately equal amounts of soil disturbance between the two 
alternatives. 

Indirect impacts to Sensitive fungi from lowering canopy cover below 50% can be longer lasting to 
fungi than direct impacts from ground disturbance. Removal of mature overstory trees would disrupt host 
tree connections for olive phaeocollybia. As trees are thinned, increased sunlight to the forest floor would 
dry out the soil and organic layer more quickly, reducing available moisture necessary for fungi growth 
and reproduction and slowing organic matter decomposition rates. Potential effects are expected to last 
until canopies begin to recover to pre-project levels, approximately 10 to 50 years depending on 
individual site conditions. 

Effects of Thinning 
Thinning from below would retain the largest trees to provide shade for ground-floor moisture retention 
that would contribute to organic matter accumulation. Organic matter accumulation provides a substrate 
for branched collybia and orange-peel fungus, and a source of fungal species biomass for reinoculation of 
disturbed soils in the project area. Retention of the largest trees will likely ensure retention of an adequate 
number of host trees for olive phaeocollybia.  

88 - South Fork Management Unit - Shasta-Trinity National Forest 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

South Fork Management Unit - Shasta-Trinity National Forest - 89 

There is no information available on the exact amount of time branched collybia, olive phaeocollybia, 
and orange-peel fungus require to recover from minor, moderate or heavy impacts. Retention of habitat 
elements such as organic matter, shade, and host trees would ensure that at least a minimum of each of 
these elements is available after treatments for potential populations of the three species to recover.  

Harvesting Methods 
Cable systems would be used to remove timber on 125 acres with Alternative 3 and 142 acres with 
Alternative 1. Cable systems are much less invasive into the soil, and damage is mostly restricted to 
surface soil gouging from dragging logs to decks. Although superficial soil compaction is expected to 
occur in cable units from endlining logs to landings, this would not be heavy enough to adversely affect 
Sensitive fungi species. 

Helicopter systems would be used to remove timber on 139 acres out of a total of 1,547 acres 
proposed for harvest under Alternative 1. With Alternative 3, these acres will not be treated, due to 
operability constraints. Helicopter yarding causes little or no impact on soil and would result in no 
impacts to potential Sensitive fungi populations. 

Tractors would be used to harvest timber on 1,266 acres under both Alternatives 1 and 3. 
Approximately 311 of those acres have suitable habitat for Sensitive fungi. Tractors can impact fungi 
populations through soil compaction and disruption of the organic matter layer, where most of the fungal 
mass is present on the forest floor. When tractors operate on wet soils they can cause soil compaction. All 
tractor work under both action alternatives would occur during the period of operability, as described in 
Chapter 2 – resource protection measures. The period of operability occurs when soils are below 
maximum soil moisture content and restricting activities to dry conditions ensures that soil porosity 
would not be reduced more than the Region 5 standard of 10% (FSH 2509.18). Working within the period 
of operability would ensure no Sensitive fungi habitat is lost from tractor activities. 

311 acres within project units provide habitat for branched collybia, olive phaeocollybia, and orange-
peel fungus. Mitigations to retain soil organic matter in treated stands (FSH 2509.18) would result in 
retention of at least 50% of organic matter on a site. This would not minimize or eliminate disruption of 
the organic layer, but would retain organic matter that would be available for reinoculation of future 
organic matter as it accumulates. Retention of 60% overstory cover would encourage maintenance of 
necessary, minimum humidity levels and organic matter in duff and soil. 

Effects of Post-Harvest Fuel Treatments 
Pile burning would occur on 504 acres in Alternative 1, and 348 acres in Alternative 3. Pile burning 
results in localized areas of high soil heating under the piles. To minimize potential effects, machine-made 
piles would be no greater than 8’ X 12’ in diameter on average and handpiles would not exceed 4’ X 6’ on 
average. High soil temperatures are thought to be restricted to the top 2 inches of soil, while fungal and 
plant root biomass can reach much lower depths.100 With a total of up to 9 acres of burned pile area, loss 
of surface fungi habitat would extend over 2% of treated acres and less than 0.04% of available suitable 
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habitat for Sensitive fungi within the 5th field watershed. Recovery and reintroduction of any populations 
of branched collybia, olive phaeocollybia or orange-peel fungus is expected from residual fungal biomass 
in the areas surrounding burn piles. 

Tractors would be used to pile slash on 284 acres for both alternatives, most within units that have 
suitable habitat for Sensitive fungi. Implementation of resource protection measures ensure that soil 
compaction is below levels that would adversely affect Sensitive fungi; however organic matter layers 
would be disrupted. Retention of at least 50% of organic matter at each site would accelerate recovery 
time for fungi species. Machine piling treatments would impact suitable habitat on 284 acres, or 1% of 
habitat within the 5th field watershed. 

Effects of Road Re-construction and Decommissioning 
There are no differences in miles of road, landing, or rock pit work between the action alternatives. No 
new road construction would occur under any alternative.  

Approximately 25.3 miles of existing roads would be reconstructed and 31 landings would be 
reconstructed or created (on previously disturbed soils). Approximately 10.5 miles of existing roads or 
trails would be decommissioned after project activities by ripping and outsloping. Because all of these 
areas are currently heavily compacted, there is no suitable habitat for branched collybia, olive 
phaeocollybia or orange-peel fungus, and therefore no impacts to these species from road and landing-
related activities. Decommissioning roads, landings, and trails accelerates recovery of potential suitable 
habitat for Sensitive fungi when done by ripping, which reduces compaction and increases soil 
porosity.101 

Temporary road construction would occur in areas that have not been previously disturbed, and areas 
affected are outside of suitable habitat for Sensitive fungi. Temporary road construction would heavily 
disturb about 1.6 acres, or less than 1% of the treatment acres, all within late-successional conifer stands. 
These acres would be ripped and closed after treatment activities, reducing soil compaction. Because 
roads are proposed for areas outside of suitable habitat, there would be no impact on Sensitive fungi. 
The Midas rock pit, and adjacent land surrounding the pit, provides no habitat for Sensitive fungi. 
Expansion of this pit would have no impacts on any Sensitive fungi species.  

Noxious Weeds 
Noxious weed habitat is created when soil is disturbed by removing competing vegetation, exposing bare 
soil, and accelerating water loss. Noxious weeds have developed strategies that allow them to outcompete 
native species by germinating and occupying land faster than native species and under environmental 
conditions that aren’t as well tolerated by native species. Major components of the proposed actions, 
including mastication, helicopter and cable yarding, and biomass chipping, would result in very little soil 
disturbance or creation of suitable habitat for noxious weeds. These activities take place on or above the 
soil surface and are not very invasive into the soil. 
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Notable soil disturbance would occur through skid trail development, road and landing construction 
and decommissioning, pile burning, and machine piling. This would create and increase habitat for 
noxious weeds, particularly annual grasses in all places where these activities occur. Annual grasses are 
small in stature, but are flammable in moderate to heavy densities. They can carry fire in habitats that 
historically were occupied by native perennial grasses and shrubs that may have been less likely to carry 
fire quickly. Several historically disturbed sites throughout the project area are densely covered by annual 
grasses; providing a localized example of potential to occupy new sites. Creation of suitable habitat 
would increase the potential for chance introductions of new noxious weed species from outside areas. 

Increased soil disturbance will occur for both alternatives in designated skid trails because tractors try 
to restrict their movement through units to these areas. Skid trails will provide new suitable habitat for 
noxious weeds after completion of project activities. The Forest Plan restricts skid trail construction to no 
more than 15% of land harvested with uneven-age systems. No measurable differences would be 
discerned between skid trail usage in either Alternative 1 or 3. Assuming 15% of tractor-harvested acres 
would be in skid trails, skid trail development would create suitable habitat for noxious weeds on 
approximately 190 acres. 

Alternatives 1 and 3 will have the same road reconstruction, temporary road construction, landing 
construction, and road and landing decommissioning activities. These would result in heavy soil 
disturbance twice during project implementation. New road construction and reconstruction would 
facilitate weed introduction, creating bare soil in the project area. Decommissioning roads and landings 
creates loose, bare mineral soil that is excellent habitat for noxious weeds. Habitat would be available 
until the disturbed site is occupied by native species, within 3-20 years depending on the site and its 
ability to recover with native plant species. 

Machine piling would occur on 284 acres within the project area for both action alternatives. Machine 
piling would result in the greatest amount of soil disturbance and creation of suitable habitat for noxious 
weeds. Dozer blades with teeth would dig into the surface 6-12 inches of soil, exposing bare mineral soil 
that is suitable for weed introduction and establishment. Retention of 60% canopy cover in general will 
maintain shade that may discourage some noxious weed introduction, and accelerate native plant 
revegetation in some of the treatment units. There is no difference between Alternatives 1 and 3 in terms 
of noxious weed effects. 

Cumulative Effects for Alternatives 1 and 3 

Past, Present, and Reasonably Foreseeable Future Activities 
Sensitive Fungi 
Bounding for this cumulative effects analysis occurs at the 5th field watershed level because this level 
watershed determines the scope of the subsurface hydrology, which is one of the driving factors in plant 
community composition.  

The Cumulative Actions Table of this EIS (Appendix E, Table E-1) identifies known actions that have 
occurred in the watershed and describes reasonably foreseeable future actions. Only some of the past 
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actions have contributed to modification of suitable habitat for Sensitive fungi. Actions that are relevant 
are those that occurred in habitats that currently do not provide suitable habitat for Sensitive fungi but are 
thought to have provided habitat prior to the action, based on residual habitat types and knowledge of past 
treatment prescriptions. Existing habitat conditions reflect the results of the past actions and events and 
contribute to the cumulative impacts.  

There have been 4,927 acres of timber harvest in the Upper Hayfork 5th field watershed within the 
past 80 years, including 2,179 acres of commercial thinning and 2,748 acres of regeneration harvest 
(clearcut). Past regeneration timber harvest has resulted in a loss of 15% of the suitable fungi habitat 
within the watershed; and commercial thinning may have resulted in loss of 4%. Wildfires have resulted 
in a loss of 0.6% of the suitable fungi habitat within the watershed. In 2008, 267 acres of the botany 
analysis area burned in the Telephone Fire; only 26 acres burned at high intensity. Suitable habitat for the 
three Sensitive fungi species may have been present within these areas of high intensity burns which 
would have resulted in degradation of habitat for these species. With 18,140 acres of remaining potential 
suitable habitat within the Upper Hayfork 5th field unaffected by the Telephone fire, the threshold of 
concern over impacts affecting viability of these species is not expected to be met. 

The Upper Dubakella Project is likely to be implemented in the Upper Hayfork watershed within the 
next five years.102 1,025 acres would be treated to reduce fuels and improve forest health, with overstory 
removal treatments on 300 acres that would impact Sensitive fungi habitat. In the Upper Dubakella 
Project, machine piling and pile burning is scheduled to occur within 161 of the 300 acres of suitable 
habitat for Sensitive fungi habitat. These treatments would result in a loss of 1.6% of the suitable habitat 
in the watershed (300 acres). 

Table 3-20 summarizes relevant past and future activities in the Upper Hayfork watershed that have 
resulted in negative changes to habitat for branched collybia, olive phaeocollybia, and orange-peel 
fungus. Impacts from past timber harvests, machine piling, and pile burning have occurred on 3,891 acres 
within the Upper Hayfork watershed. These have contributed to modification or loss of 21% of the 
suitable habitat within the watershed. 

Alternative 1 would contribute to impacts (degradation of habitat, impacts to individuals) on 520 
acres. Taken together, past, future, and proposed actions result in degradation or loss of habitat (or loss of 
individuals) for 4,411 acres, or 23.4% of the suitable fungi habitat within the watershed, with 2.4% of the 
impacts coming from the proposed actions. Alternative 3 would contribute to impacts (degradation of 
habitat, impacts to individuals) on 348 acres. Taken together, past, future, and proposed actions result in 
degradation or loss of habitat (or loss of individuals) for 4,063 acres, or 23.3% of the suitable fungi 
habitat within the watershed, with 2.2% of the impacts coming from the proposed actions.  

                                                 
102 The Upper Dubakella Project was evaluated as part of the botany cumulative effects analysis because it was a 
foreseeable vegetation management project at one time. Prior to completion of the Gemmill Thin FEIS, the Forest 
Service decided to stop Upper Dubakella Project NEPA with no future plans for initiating work on the project. 
Upper Dubakella was not included in the cumulative actions table, or in the cumulative effects analysis for other 
resources because it is not expected to occur (not a foreseeable action). Because this project was included in the 
botany analysis, the EIS slightly over-estimates the likely cumulative effects to botanical resources. 
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The following table summarizes past, future foreseeable, and proposed actions pertinent to a cumulative 
effects analysis of Sensitive fungi (individuals and habitat). All future actions planned within a given area 
may not be listed below, as some actions may not be deemed pertinent to an analysis of fungi habitat. 

Table 3-20. Cumulative Actions Summary - Summary of Actions Affecting Suitable Habitat for Sensitive Fungi 
within the Upper Hayfork Watershed, Including Past, Future, and Proposed Actions 

Action Total Acres Acres with Potential 
Negative Effect 

Explanation of Effects 

Past 
Timber Harvest-Regeneration 
Cut to 1926 

2,748 2,748 reduction of overstory to 0%, 
disruption of organic matter layer 

Timber Harvest-Commercial 
Thinning to 1986 

2179 726 reduction of overstory below 50%, 
disruption of organic matter layer 

Wildfire 352 117 reduction of overstory below 50%, 
loss of organic matter layer 

Future 
Upper Dubakella Timber Sale, 
including imbedded machine 
piling and pile burning 

1,025 300 reduction of overstory to 60%, 
disruption of organic matter layer, 
isolated lethal soil temperatures 

Total Past and Future Action Impacts 3,891  
Proposed Action Alt. 1 Alt. 3  
Thinning From Below 1,547 1,391 0 60% overstory to remain 
Cable Harvest Systems 142 125 0 Little forest floor contact 
Helicopter Harvest Systems 139 0 0 Little forest floor contact 
Tractor Harvest Systems 1,266 1,266 311 Disruption of organic matter layer 

No compaction effects to fungi 
Machine and Hand Pile 
Burning 

504 348 9 Isolated lethal soil temperatures 

Machine Piling 284 284 200 Disruption of organic matter layer 
No compaction effects 

Total Proposed Action Impacts 520 
Past, Future, Proposed Action Combined 4,411 

 

The Aquatic Conservation Strategy (ACS) Objective #8 requires maintenance and restoration of 
species composition and structural diversity of plant communities in riparian areas and wetlands to 
provide several hydrologic functions, including nutrient filtering, limiting surface erosion, and sustaining 
physical complexity and stability.103 ACS Objective #9 requires maintaining and restoring habitat to 
support well-distributed populations of native plant, invertebrate and riparian-dependent species. Both 
objectives direct the Forest to minimize disturbance and disruption of belowground fungal networks in 
riparian areas, where fungi are most likely to grow on the Forest. 

In total, both action alternatives, analyzed together with past actions in the affected watershed, may 
impact individuals but are not expected to exceed viability thresholds for branched collybia, olive 

                                                 
103 See EIS Appendix F for summary of the project-level ACS analysis 
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phaeocollybia, and orange-peel fungus, or have any significant effects on persistence of these species. The 
effects of three recently developed future foreseeable activities (plantation thinning, watershed 
restoration, and travel management projects) were integrated into this analysis would not contribute to 
cumulative impacts to branched collybia, olive phaeocollybia, and orange-peel fungus. 

Noxious Weeds 
The cumulative effects analysis area for noxious weeds is spatially bounded as follows: south to Highway 
36, north to Highway 3 South, east to Forest Road 31N02, and west to Wildwood Road. Since 
identification of all activities that have occurred along the entire length of these highways would not 
contribute well to a discussion of cumulative effects, a listing of past and future activities will be 
restricted to the geographic area identified above. The spatial cumulative effects analysis area for noxious 
weeds encompasses a geographic area of 66,000 acres. 

The cumulative effects analysis area is bounded in time by the amount of time required for native 
plant communities to become stabilized enough to once again resist invasive weed introduction and 
establishment; which is approximately 10-25 years. The date of the first introduction of noxious weeds 
into the Gemmill Thin project area is unknown. 

There have been 1,694 acres of past timber harvest within the Upper Hayfork watershed after 1980, 
when the chance of introducing noxious weeds from outside areas was greater because of lack of 
awareness about weed introductions. Commercial thinning and clearcuts caused soil disturbance that 
created suitable habitat for noxious weeds, especially on gentler slopes where tractors were used for 
yarding and site preparation for tree planting. Because the extent of machine piling treatments in these 
projects is unknown, it is assumed 50% of acres had slopes gentle enough to use tractors for brush 
disposal (847 acres). Limited tractor passes combined with overstory canopies of 60% or greater 
discouraged introduction or establishment of weeds outside of skid trails. Along skid trails on 20% of unit 
acres with slopes less than 35%, disturbance was higher and may have resulted in development of up to 
169 acres of habitat for noxious weeds. The Upper Dubakella Project may create habitat for noxious 
weeds over 1,025 acres. 

A single fire of about 352 acres occurred within the cumulative impacts analysis area in 1991. Within 
this fire area is a population of spotted knapweed (Centaurea maculosa) about ½ acre in size. This is a 
very high priority weed for the Forest and has been treated by manual removal for the past 2 years. 
Because this population is being actively removed prior to seed set, there is little chance it would spread 
along the Wildwood Road into the project area. There is an isolated population of dyers woad (Isatis 
tinctorius), a high priority weed for the Forest, along the East Fork Road (County Road 343) near the 
Wildwood Road. This population has received only intermittent treatment due to lack of funding. Most 
travelers taking the East Fork Road do not also travel to the Gemmill Project area, although local travel 
between the two sites is possible. Because there is only limited travel between those two sites, it is 
unlikely dyers woad would be spread from the East Fork Road to the Gemmill Thin project area. The 
project is not expected to impact the spread of these known noxious weed populations. 
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There is a one-acre population of Canada thistle located on private land on Highway 36, near its 
intersection with the Wildwood Road. This population is along one of the main travel routes that accesses 
the Gemmill Thin project area, and a high-priority species for treatment on the Forest. Canada thistle is 
restricted to very wet habitats and flying seeds picked by travelers moving from Highway 36 into the 
Gemmill Thin project area are unlikely to be deposited in one of the 9 isolated springs or seeps in the 
project area. 

Vehicle traffic within the Gemmill project area is fairly low, with most traffic resulting from 
recreational off-highway vehicles, fuelwood collection, seasonal hunting, and visitation to Hall City Cave. 
This reduces the chance of introduction of noxious weeds to the project area from areas outside Trinity 
County, and spread of weeds already present along roads. 

The following table summarizes past, future foreseeable, and proposed actions pertinent to a 
cumulative effects analysis of noxious weeds. All future actions planned within a given area may not be 
listed below, as some actions may not be deemed pertinent to this analysis. 

Table 3-21. Cumulative Actions Summary - Summary of Actions Affecting Suitable Habitat for Noxious 
Weeds within the Upper Hayfork Watershed, Including Past, Future, and Proposed Actions 

Action Total Project 
Acres 

Acres with Potential 
Negative Effect 

Explanation of Effects 

Past 
Past timber sales-skid trail 
development 

4,927 169 Bare soil exposure, loss of moisture 
from soil 

Wildfire 352 352 Bare soil exposure 
Existing weed occupation in 
Trinity County 

 13,200  

Future 
Upper Dubakella Timber 
Sale-skid trail development, 
pile burning, and machine 
piling treatments 

1,026 788 Bare soil exposure, loss of moisture 
from soil 

Total Past and Future 
Action Impacts 

 14,509  

Proposed Action Alt. 1 Alt. 3  
Skid Trail Development 1,547 1,391 250 Bare soil exposure, loss of moisture 

from soil 
Road and landing 
(re)construction and 
decommissioning 

71 71 71 Heavy disturbance in the absence of 
native vegetation, bare soil exposure, 
loss of moisture from soil 

Machine and Hand Pile 
Burning 

504 348 9 Bare soil exposure, loss of moisture 
from soil, lethal soil temperatures for 
native vegetation 

Machine Piling 284 284 200 Bare soil exposure, loss of moisture 
from soil, lethal soil temperatures for 
native vegetation 

Total Proposed Action 
Impacts 

530 

Past, Future, Proposed 
Action Combined 

 

15,039 
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Contract Provision C6.36 [Equipment Cleaning 5/01] would be incorporated into the final project 
contract as an additional mitigation to prevent the spread of noxious weeds.104 This provision requires the 
operator to insure his equipment is free of weed seeds or propagules prior to entering the project area.  

Decommissioned roads and landings would be seeded with native grass seed mixed with non-
persistent cereal grains. Certified weed-free straw would be spread on all decommissioned roads and 
landings, and heavily disturbed skid trails. Roadsides have long been known to contain high amounts of 
suitable habitat for noxious weeds because of perpetual disturbance and the high probability of weed 
introductions from vehicles passing through. With implementation of equipment cleaning, seeding, and 
mulching measures, weed introduction and spread from the proposed actions is expected to be minor 
relative to the current level of weeds. 

Affected Environment - Air Quality _________________________  
Air quality is managed through a complex series of Federal, State, and local laws and regulations 
designed to assure compliance with the Clean Air Act. A summary of the regulations that apply to the 
Gemmill Thin Project are provided below under the heading Air Quality Regulatory Framework. 

This project can be divided into two phases in terms of air quality impacts. First phase will be timber 
harvest that will take three to five years for completion followed by prescribed fires phase (burning of 
machine and hand pile burns) that will also be spread over three to five years. The criteria pollutants that 
will be released are i.e. PM10, PM2.5, Carbon Monoxide (CO), Nitrogen Oxides (NOx), Volatile Organic 
Carbons (VOCs) with minute quantities of non-criteria air toxics. These criteria pollutants and air toxics 
are considered unhealthy for the public. In addition, Green House Gases (GHGs) like Carbon Dioxide 
(CO2) and Methane (CH4) are also emitted. These gases are known to impact climate change.  

The project area falls in the North Coast Air Basin and is managed by the North Coast Unified Air 
Quality Management District (NCAQMD), which consists of Del Norte, Humboldt, and Trinity counties 

The project area is located to the east and directly adjacent to the rural community of Wildwood, 
California in Trinity county. The community of Platina, California (population 179) is approximately 6 
miles to the southeast. The largest community is Hayfork, California (population 2,453) located 
approximately 9 miles northeast of the project. The project vicinity is primarily forested Federal with 
parcels of private lands intermingled. 

Air Quality Regulatory Framework 

This section presents the air quality regulatory framework and existing air quality conditions applicable to 
the project area. 

Regulatory Agencies 
In California air quality is managed at three levels of governments via Federal Environmental Protection 
Agency, state California Air Resource Board and local Air Pollution Control Districts described below: 

                                                 
104 See Chapter 2 – Resource Protection Measures 
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The Environmental Protection Agency (EPA) has the primary Federal role of ensuing compliance 
with the requirements of the Clean Air Act. The EPA issues national air quality regulations, approves and 
oversees state implementation plans, and conducts major enforcement actions. In California, the state 
agency responsible for meeting the Clean Air Act requirements is the California Air Resource Board 
(CARB). The CARB has further delegated the authorities to local Air Pollution Control Districts 
(APCDs) or Air Quality Management Districts (AQMDs) for stationary sources, while retaining the 
authority for mobile sources. The Districts have the primary responsibility for meeting the requirements 
of the Clean Air Act. This responsibility is carried out through the development and execution of 
implementation plans, which must provide for the attainment and maintenance of air quality standards. 

Federal Clean Air Act 

The original Air Quality Act was passed in 1963. This act was followed by Clean Air Act Amendments in 
1970, 1977, and 1990. The important sections under each amendment that impact agency activities are 
summarized below:  

Clean Air Act Amendment 1970 
The Clean Air Act Amendments of 1970, Section 109, required the EPA to develop primary Ambient Air 
Quality Standards to protect human health and secondary standards to protect welfare. 

National Ambient Air Quality Standards (NAAQS) 
To protect human health and welfare, the EPA established primary and secondary NAAQS for the 
following six Criteria Pollutants: 

• Particulate Matter (PM10, PM2.5) 
• Ozone (O3) 
• Sulfur Dioxide (SO2) 
• Nitrogen Dioxide (NO2) 
• Carbon Monoxide (CO) 
• Lead (Pb) 

The primary standards for these pollutants are shown in Table 3-22 (along with California standard). 
If Federal standards are violated in any area that area is designated as “non-attainment” for that pollutant, 
and the state must develop a plan for bringing that area back into “attainment.” 

On July 16, 1997 the EPA revised Ozone 1 hour and PM10 standards. The revised ozone 8 hour 
standard and PM2.5 standards (annual and 24 hour average) were announced. 

On December 8, 2006 the EPA again revised the PM2.5 (24 hour standard) by making it more stringent 
from 65 to 35 micrograms per meter cube. 

On March 12, 2008, the EPA issued a revised ozone standard. The new primary 8-hour standard is 
0.075 parts per million (ppm) and the new secondary standard is set at a form and level identical to the 
primary standard (not shown in the table). 
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Table 3-22. National and California Ambient Air Quality Standards (Micrograms/cm3(ppm)) 

Primary Standards Pollutant Averaging Time 
Federal State 

Annual - 20 PM10 
24 hour 150 50 
Annual 15 12 PM2.5 
24 hour 35 35 
8 hour 9.0 10,000(9.0) 
1 hour 20 23,000(20) 

CO 

8 hour 
(Lake Tahoe) 

10,000(9.0) 7,000(6.0) 

Annual 100(0.053) 57(0.03) NO2 
1 hour -- 339(0.18) 
Annual 80(0.03) -- 
24 hour 365(0.14) 105(0.04) 

SO2 

1 hour -- 655(0.25) 
30 day average -- 1.5 

Calendar quarter 1.5 -- 
Pb 

Rolling 3-mo Avg 0.15 -- 
1 hour -- 180(0.09) O3 
8 hour 147(0.075) 137(0.07) 

Sulfates 24 Hour *For California Only 
 

25 

Hydrogen Sulfide 1 hour *For California Only 42(0.03) 
Vinyl Chloride 24 hour *For California Only 26(0.001) 
Visibility Reducing 
Particles 

8 hour *For California Only: Extinction coefficient of 0.23 per km 
visibility of ten miles or more (0.07-30 miles or more for Lake 
Tahoe) due to particles when relative humidity is less than 70%. 

CARB (11/17/2008) 

Clean Air Act Amendment 1977 
Prevention of Significant Deterioration (PSD) and Air Quality Related Values (AQRVs) for Class I Areas 
The PSD program was established in 1978 as a result of a lawsuit alleging that the Clean Air Act 
Amendment of 1977 required that a program be established to prevent degradation of air quality in 
pristine areas where air quality was very high. The program requires permits for new stationary air 
pollution sources above a certain size. The emission from these sources may not cause deterioration of 
ambient air quality beyond certain increments. 

The 1977 Clean Air Act Amendments gave Federal land managers an “affirmative responsibility” to 
protect the AQRVs of Class I areas from adverse air pollution impacts. Class I areas include national 
wildernesses greater than 5000 acres in existence on August 7, 1977 when the amendments were passed 
into law. AQRVs, as defined by Congress, include “the fundamental purposes for which Class I areas have 
been established and preserved by the congress and the responsible Federal Agency” (senate Report 95-
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127, p36) and include visibility. AQRVs are defined as feature or properties or properties of Class I area 
that can be changed by air pollution. 

For Region 5 of the Forest Service (California), the AQRVs include visibility, flora, water, soil, 
cultural and archaeological values and odor. 

Regional Haze 
Under Regional Haze Rule, released by the EPA in 1999, each state was required to develop visibility 
State Implementation Plan (SIP) for Class I areas by December 31, 2007. The CARB board approved the 
visibility attainment plan on January 22, 2009. It will become a SIP as soon as the EPA approves it. The 
CARB had kept the Federal land managers involved in the plan development process. 

Clean Air Act Amendment 1990 
Conformity 
As required under the amendment the EPA published conformity regulations for non-attainment areas in 
the Federal Register on November 30, 1993. The conformity provisions of the Clean Air Act Section 
176(c) prohibit Federal agencies from taking any action that: 
 

• Causes or contributes to any new violation of NAAQS; 
• Increases the frequency or severity of an existing violation; or 
• Delays the timely attainment of a standard in these areas 

All management activities must conform to SIP. Each Federal agency is responsible for making a 
conformity determination for resource projects it conducts or approves. The conformity rules apply only 
to the activities occurring in the Federal non-attainment areas. 

At present the EPA is revising the conformity rules. The draft rules were released for public review 
(review closed on March 10, 2008). The new rules exempt the prescribed burn projects from conformity 
determination if burns are conducted under an approved Smoke Management Program (SMP). The 
project emissions under de minimis level are still exempt from conformity determination. Any action 
subject to the conformity rule can be determined to conform if the total emissions are specifically 
identified and accounted for in the SIP.  

Additional details about conformity are given in Forest Service Region 5 Conformity handbook 
(September, 2005). 

Reasonably Available Control Measures (RACMs) and Best Available Control Measures (BACMs) 
Section 190 of the Clean Air Act required the EPA to issue technical guidance on RACMs and BACMs 
for prescribed fires. RACMs and BACMs can be used as mitigation measures. Some examples of the 
mitigation measures include annual plans, emission inventory system, implementation of emission 
reduction techniques, monitoring, surveillance, and enforcement programs, local and state regulatory 
oversight, and public education/awareness programs etc. BACMs are required measures for non-
attainment areas. 
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Interim Air Quality Policy 
On May 15, 1998, the EPA issued “Interim Air Quality Policy on Wildland and prescribed Fires” in 
response to anticipated increases in fire use that were expected to occur as a result of implementing the 
1995 Fire Management and Policy Review, which outlined a need to restore fire as an ecosystem process. 
The interim policy was prepared in an effort to integrate the goals of allowing fire to function in an 
ecological role, for maintaining healthy ecosystem balanced while protecting public health and welfare, 
by mitigating the impacts of air pollutant emissions on air quality and visibility. 

The policy encourages coordination between burners and regulators. It encourages states and tribes to 
develop smoke management programs (SMP) for prescribed burns. Under this policy provisions the EPA 
will ignore a violation occurred under a certified SMP and will not designate the area non-attainment. 
California has revised Title 17 in accordance with Interim policy requirements and the EPA has certified it 
as a SMP.  

The EPA is revising “interim policy” to make it consistent with the haze rule, agricultural burning and 
exceptional event rule. The new draft was released in November 2007 for public review.  

Western Regional Air Partnership (WRAP) 
WRAP was formed in 1996 to implement the Grand Canyon Commission’s recommendations. The 
commission was established in response to Clean Air Act Amendments of 1990 to improve visibility in 
Class I areas. The commission listed smoke from wildland fires and Agricultural burns as one of the 
source contributing to visibility degradation. The interim policy listed seven elements to be considered by 
the states in the development of smoke management programs. Fire Emission Joint Forum (FEJF) under 
WRAP developed two documents called “Basic Smoke Management Program (BSMP)” elements and 
“Enhanced Smoke Management Program (ESMPs)”elements. BSMP consists of seven elements whereas 
ESMP consists of nine i.e. two more (interstate coordination and authorization) than BSMP. For more 
details please see WRAP website (http://www.wrapair.org/). 

Exceptional Event Rule 
On March 10, 2006 the EPA released rules pertaining to “The Treatment of the Data Influenced by 
Exceptional Events.” The “wildfire” and “wildfire use” is considered as an exceptional event. The EPA 
has proposed to implement section 319(b)(3)(B) and section 107(d)(3) authority to exclude air quality 
monitoring data from regulatory determination to exceedances or violation of NAAQS and avoid 
designating an area as a nonattainment. Also, the EPA has proposed four options with respect to whether, 
and to what extent, states should be required to take additional actions to address public health impacts 
related to the event. 

Hazardous Air Pollutants 
The 1990 amendments to the Clean Air Act include a list of 189 pollutants identified as hazardous to 
human health. These pollutants are known to or have the potential to cause cancer, cause mutation, be 
toxic to nervous tissue, or cause reproductive dysfunction. 
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State - California Clean Air Act (CCAA) 1988 
The California Clean Air Act of 1988 is administered by the California Air Resource Board (CARB). The 
act added several requirements concerning plans and control measures to attain and maintain the state 
ambient air quality standards. One such requirement is for the CARB to establish designation criteria and 
to designate areas of the state as attainment, non-attainment or unclassified for any state standards. Maps 
showing the designated areas for Federal and State standards for PM10/PM2.5 and ozone are included in the 
Air Quality Specialist Report and can be found on the CARB website at 
http://www.arb.ca.gov/desig/adm/adm.htm. California has also established ambient air quality standards 
for sulfate, hydrogen sulfide, vinyl chloride, and visibility reducing particles. The conformity rules apply 
to Federal actions for Federal standards only. 

States have direct responsibility for meeting requirements of the Federal Clean Air Act and 
corresponding Federal regulations. As authorized by Division 26 of the California Health and Safety 
Code, the CARB is directly responsible for regulating emissions from mobile sources. However, authority 
to regulate stationary sources has been delegated to air pollution control and air quality management 
districts at the county and regional levels. The state still has oversight authority to monitor the 
performance of district programs and can even assume authority to conduct district functions if the district 
fails to meet certain responsibilities. 

State Implementation Plans (SIPs) 
Section 110 of the Clean Air Act requires states to develop SIPs for non-attainment areas that identify 
how the state will attain and maintain the NAAQS and other Federal air quality regulations. How these 
areas will attain the standards is often based on the state’s controls on new or existing air pollution 
sources. Controls can include more stringent pollution control requirements for industry, tighter 
requirements on wood- burning stoves or prescribed burning or more stringent controls on mobile sources 
of emissions. States and districts also have authority to make air quality standards and regulations more 
stringent than Federal standards and regulations. The plan consists of adopted measures, commitments to 
adopt new measures (including adoption and implementation schedules), emission inventories, air quality 
modeling results, contingency measures and a demonstration of emission reductions sufficient for 
attainment. The Forest Service is required to comply with all of the requirements of a SIP, once it is 
approved by the EPA. 

Title 17 
Title 17 of the California Code of Regulations Sub Chapter 2 describes the “Smoke Management 
Guidelines for Agricultural and Prescribed Burning” to provide direction to air pollution control and air 
quality management districts in the regulation and control of agricultural burning, including prescribed 
burning, in California. The Guidelines are intended to provide for the continuation of agricultural burning, 
including prescribed burning, as a resource management tool, and provide increased opportunities for 
prescribed burning and agricultural burning, while minimizing smoke impacts on the public. The 
regulatory actions called for are intended to assure that each air district has a program that meets air 
district and regional needs. These guidelines became effective March 14, 2001. Under the guidelines each 
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APCD/AQMD developed a SMP that collectively was certified by the EPA as a state SMP. Under the 
guidelines a burn plan is developed by a burner to get a burn permit from the local APCD/AQMD. 
Authorization is received from the regulator on the day of burn declared by the CARB as a “burn day.” 
BSMP elements are included in the Guidelines. Details about Title 17 can be downloaded from the site; 
http://www.arb.ca.gov/smp/regs/regs.htm 

Assembly Bill 32 - Global warming Solutions Act of 2006 
The state of California ranks as number 12 in the world for the highest emitted amounts of Green House 
Gases (GHGs). The Assembly and Senate have passed Bills to curb Global Warming. One of the Bills, 
AB32, was passed in 2006 and is summarized below: 

In response to a warning from the scientific community that 90% of the California’s Sierra snow-pack 
can be lost by 2050 if global warming emissions are not reduced by 80%, the AB32 commits the state to 
reduce its global warming emissions to 2000 level by 2010, to 1990 level by 2020 and 80% below 1990 
levels by 2050. AB32 codifies the state’s goal by requiring the state to achieve 1990 level by 2020 
through enforceable statewide cap on these emissions. This reduction will be accomplished through an 
enforceable statewide cap (to be phased in by 2012) on global warming emissions. AB 32 directs the 
CARB to develop regulations and establish a mandatory reporting system to track and monitor global 
warming emission levels. To implement the cap it requires the CARB to use the following principles for 
emissions reduction: 
 

• Distribute benefits and costs equitably 
• No increase in direct, indirect or cumulative air pollution in local communities. 
• Protect entities that have already taken actions. 
• Allow for coordination with other states and countries.  

Region 5 of the Forest Service (California) has joined the California Climate Action Registry to 
reduce the agency’s environmental footprints. 

Asbestos Airborne Toxic Control Measure (ATCM) for Surface Application 
The ATCM rule was adopted by the CARB in 1990 and amended in 2000. The amendment lowered the 
asbestos content to 0.25 % for the serpentine and asbestos bearing ultramafic rock materials used for 
surfacing applications subjected to vehicular, pedestrian, or non-pedestrian use, such as cycling and horse 
back riding. 

Local Regulators - North Coast 
The California Clean Air Act established a number of legal mandates to facilitate achieving health-based 
state air quality standards at the earliest practicable date. As an example, according to South Coast the 
common mandates for the APCDs/AQMDs to follow are: 
 

• Demonstrate the overall effectiveness of the air quality program; 
• Reduce non-attainment pollutants at a rate of five percent per year, or include all feasible measures 

and an expeditious adoption schedule; 
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• Ensure no net increase in emissions from new or modified stationary sources; 
• Reduce population exposure to severe non-attainment pollutants according to a prescribed 

schedule; 
• Include any other feasible controls that can be implemented, or for which implementation can 

begin, within 10 years of adoption of the most recent air quality plan; and 
• Rank control measures by cost-effectiveness. 

The State is currently divided into 15 air basins and 58 counties. Some of these counties are split 
between two or more air basins. A copy of the California’s Air Basins & Counties map is included in the 
Gemmill Thin Air Quality Specialist Report, available in the project record. This map shows the current 
air basin boundaries and the location of the counties that lie within each air basin. This information is also 
available on the CARB website at http://www.arb.ca.gov/maps/maps.htm 

Existing Conditions 
Project Location and Existing Air Quality 
The Gemmill Thin project area is located to the east and directly adjacent to the rural community of 
Wildwood, California. The community of Platina, California (population 179) is approximately 6 miles to 
the southeast. The largest community is Hayfork, California (population 2,453) located approximately 9 
miles northeast of the project. The project vicinity is primarily forested Federal with parcels of private 
lands intermingled. The Project lies in the North Coast Air Basin and is managed by the North Coast 
Unified Air Quality Management District (NCAQMD), which consists of Del Norte, Humboldt, and 
Trinity counties. The following is from the NCAQMD  

According to NCAQMD website (www.ncuaqmd.org) the ambient air in portions of the 
NCAQMD exceeds the State PM10 standard during many of the winter months. Trinity County is 
identified as attainment for PM10 and PM2.5 for Federal standards. Therefore project is exempt from 
conformity determination. For state PM10/PM2.5 standards Trinity County is designated as “non-
attainment” area for PM10. 
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Table 3-23, 2006a. Estimated Daily (from Annual Average) Emissions for Trinity County (tons/day) 

Stationary Sources TOG ROG CO NOx SOx PM PM10 PM2.5 
Fuel Combustion 0.0 0.0 0.0 0.0 - - - - 
Waste Disposal 1.7 0.0 - - - - - - 
Cleaning and Surface Coatings 0.0 0.0 - - - - - - 
Petroleum Production and Marketing 0.0 0.0 - - - - - - 
Industrial Processes 0.0 0.0 0.3 0.0 0.0 0.1 0.1 0.0 
Total Stationary Sources 1.8 0.1 0.3 0.0 0.0 0.1 0.1 0.0 

Areawide Sources 
Solvent Evaporation 0.7 0.7 - - - - - - 
Miscellaneous Processes 4.0 1.6 41.3 0.1 0.0 27.3 17.2 4.2 
Total Areawide Sources 4.7 2.3 41.3 0.1 0.0 27.3 17.2 4.2 

Mobile Sources 
On-Road Motor Vehicles 1.1 1.1 9.4 2.7 0.0 0.1 0.1 0.1 
Other Mobile Sources 1.4 1.3 4.3 0.5 0.0 0.1 0.1 0.1 
Total Mobile Sources 2.6 2.4 13.7 3.2 0.0 0.2 0.2 0.2 

Natural (Non-Anthropogenic) Sources 
Natural Sources 143.9 119.2 198.1 6.9 2.1 21.4 20.6 17.5 
Total Natural (Non-Anthropogenic) Sources 143.9 119.2 198.1 6.9 2.1 21.4 20.6 17.5 
Grand Total for Trinity 153.1 124.0 253.5 10.2 2.2 49.0 38.1 21.8 
Data (published in 2007) http://www.arb.ca.gov/app/emsinv/emssumcat.php 

In Trinity County, PM10 generally comes from motor vehicles, wood burning stoves, dust from 
construction and logging operations, wildfires and slash burning. Trinity County is in “attainment” status 
for ozone, a product of volatile organic compounds or nitrogen oxides; and is considered “unclassified” 
for CO. 
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http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#0
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#1
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#2
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#3
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#4
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#5
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#6
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#7
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#8
http://www.arb.ca.gov/app/emsinv/emssumcat_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&F_AREA=CO&F_CO=53&F_COAB=#9
http://www.arb.ca.gov/app/emsinv/emssumcat.php
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Table 3-23, 2006b. Additional Breakdown of Table 3-23, 2006a 

 TOG ROG CO NOx SOx PM PM10 PM2.5 
Industrial Processes 

Food and Agriculture 0.00 0.00 - - - - - - 
Mineral Processes - - 0.00 0.00 0.00 0.06 0.03 0.01 
Wood and Paper 0.03 0.02 0.27 0.01 - 0.07 0.05 0.03 
Total Industrial Processes 0.03 0.02 0.27 0.01 0.00 0.14 0.08 0.04 

Miscellaneous Processes 
Residential Fuel Combustion 0.87 0.38 5.24 0.09 0.02 0.87 0.82 0.79 
Farming Operations 1.14 0.09 - - - 0.01 0.00 0.00 
Construction and Demolition - - - - - 0.07 0.03 0.00 
Paved Road Dust - - - - - 0.78 0.36 0.05 
Unpaved Road Dust - - - - - 22.88 13.60 1.36 
Fugitive Windblown Dust - - - - - 0.41 0.24 0.03 
Fires - - 0.00 - - - - - 
Managed Burning and Disposal 2.01 1.14 36.08 0.01 0.00 2.24 2.15 1.91 
Cooking 0.00 0.00 - - - 0.01 0.01 0.00 
Total Miscellaneous Processes 4.02 1.61 41.33 0.09 0.02 27.27 17.21 4.15 
Total On-Road Motor Vehicles 1.14 1.06 9.40 2.71 0.02 0.10 0.10 0.09 

Other Mobile Sources 
Trains 0.00 0.00 0.01 0.05 0.00 0.00 0.00 0.00 
Recreational Boats 1.08 1.01 2.73 0.12 0.00 0.09 0.08 0.06 
Off-Road Recreational Vehicles 0.19 0.17 0.62 0.01 - 0.00 0.00 0.00 
Off-Road Equipment 0.13 0.11 0.86 0.24 0.00 0.02 0.02 0.01 
Farm Equipment 0.02 0.02 0.11 0.10 0.00 0.01 0.01 0.01 
Fuel Storage and Handling 0.01 0.01 - - - - - - 
Total Other Mobile Sources 1.44 1.33 4.34 0.52 0.00 0.12 0.11 0.09 
Total Mobile Sources 2.58 2.39 13.73 3.23 0.02 0.23 0.22 0.18 

Natural (Non-Anthropogenic) 
Biogenic Sources 122.15 117.63 - - - - - - 
Wildfires 21.79 1.55 198.12 6.90 2.13 21.40 20.57 17.45 
Total Natural Sources 143.94 119.18 198.12 6.90 2.13 21.40 20.57 17.45 

The NCAQMD is required to develop and implement an air quality attainment plan with the goal of 
achieving and maintaining compliance with air quality standards. Specific output tables for Trinity 
County are available through the CARB website105. Table 3-23, 2006b shows estimated (from annual 
averages) daily emissions for Trinity County in tons per day by source category. 
 

                                                 
105 http://www.arb.ca.gov/app/emsinv/emssumcat.php 

http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=420
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=430
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=450
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=610
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=620
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=630
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=640
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=645
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=650
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=660
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=670
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=690
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=820
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=840
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=850
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=860
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=870
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=890
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=910
http://www.arb.ca.gov/app/emsinv/emseic_query.php?F_YR=2006&F_DIV=0&F_SEASON=A&SP=2007&SPN=2007_Almanac&F_AREA=CO&F_COAB=&F_CO=53&F_EICSUM=930
http://www.ncuaqmd.org/../files/NCUAQMD%20Attainment%20Plan%205-95.pdf
http://www.arb.ca.gov/app/emsinv/emssumcat.php
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Tables show that in Trinity County biogenic106 sources are biggest contributors to the production of TOGs 
and ROGs. Wildfires and prescribed burns contribute the most to CO, particulates (PM10 and PM2.5) and 
NOx. Mobile sources emit TOGs, ROGs, CO and NOx.  

Climate 
The climate is a Mediterranean subtype with warm dry summers and cool moist winters. The average 
minimum and maximum temperatures are 32o F and 96o F respectively. Average total precipitation is 
approximately 43 inches with an average snowfall of 65 inches in the surrounding mountains. Wind 
speeds range from 0 to 5 miles per hour on average with gusts to 10 and 20 miles per hour. The range of 
elevation within the project area is 2500 to 3500 feet.  

Wind patterns fluctuate on a diurnal and seasonal basis. During summer months winds are generally 
terrain driven. Mountain-valley diurnal winds characterize the surface flow. The pattern of up slope to up 
canyon winds during the day and down slope, down canyon winds at night account for the pollution 
transport between the Sacramento Valley and the foothills and mountains. Thus smoke produced from 
wildland or prescribed fires would tend to enter the valley during night and vent out by day. Winter 
months are often correlated with reduced venting during daytime hours. Atmospheric inversions can lead 
to situations of pollutants trapped in the lower elevations. Wood-burning stoves are a primary contributor 
to this situation.  

Green House Gases and Climate Change  
The temperature of the earth’s atmosphere is regulated by a balance between the radiation received from 
the sun, the amount reflected by the earth’s surface and clouds, and the amount of radiation absorbed by 
the earth and atmosphere. The so-called greenhouse gases (GHGs), which include carbon dioxide (CO2) 
and water vapor, keep the earth’s surface warmer than it would be otherwise because they absorb infrared 
radiation from the earth and, in turn, radiate this energy back down to the surface. While these gases occur 
naturally in the atmosphere, there has been a rapid increase in concentration of GHGs in the earth’s 
atmosphere from anthropogenic sources since the start of industrialization, which has caused concerns 
over potential changes in the global climate.  

The primary anthropogenic GHGs are: 
• Carbon dioxide (CO2), 
• Methane (CH4), 
• Nitrous oxides (N2O), and 
• Halocarbons - CFC11, CFC12, CFC 13 

The atmospheric concentration of CO2 has increased from a pre-industrial value of about 280 parts 
per million (ppm) to 379 ppm in 2005, which is an increase of about 35 percent. During the last 10 years, 
the rate of increase of CO2 since 1980 was about 1.9 ppm (0.5%) per year. Most of the anthropogenic CO2 
emissions are primarily attributed to fossil fuel burning, with land-use changes, especially deforestation, 

                                                 
106 A biogenic substance is a substance produced by living organisms or by a biological (life) process. It may be 
either constituents, or secretions, of plants or animals. 

http://en.wikipedia.org/wiki/Life
http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Animal
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providing another significant contribution (Intergovernmental Panel on Climate Change [IPCC], 2007). 
The level of CO2 in the atmosphere is determined by a complex cycle that involves the exchange of 
carbon between the atmosphere, the biosphere and the oceans. It is estimated that the oceans and 
terrestrial biota absorb about half of all CO2 emissions, while the rest accumulates in the atmosphere 
(IPCC, 2001a). 

Class l Wilderness Areas 
The nearest Class I Area is Yolla Bolly-Middle Eel Wilderness which is approximately 12 air miles south 
of the proposed project. The Marble Mountain Wilderness (also a Class 1 Area) is located approximately 
90 miles northwest of the project area. The Chanchellula Wilderness is to the north and directly adjacent 
to the project area. It is classified as a Class II Wilderness Area and is not accounted as a part of the 
regional haze SIP. The EPA and CARB approved an IMPROVE (Interagency Monitoring of Protected 
Visual Environment) site. An IMPROVE site managed by the Forest Service is located near Trinity 
helipad base. The collected samples are analyzed for PM10, PM2.5, SO4, NO3, Organic Carbon, Elemental 
carbon, dust and soot. The data will help identify sources that generate pollutants for visibility 
degradation. The data was used during the development of the visibility SIP by the state and will also be 
used for showing progress towards achieving visibility goals. 

Trinity monitoring station is located in an opening on ridgeline at 1014 meters (approximate top of 
Central Valley inversion layer). The area is forested with no significant anthropogenic sources nearby, 
except the helipad base used only during Northern California fires. 

Transport of aerosols probably occurs from north along Willamette Valley and Pacific, east from 
Northeast Plateau, southeast from Sacramento Valley. Route 299 corridor along Trinity-Klamath Rivers 
allows oceanic-interior transport. According to CARB (2008), long-range Sulfate transport is substantial. 
Out-of-state contributions to total sulfate concentration on worst days is almost 6 times that from 
California and approximately 5 times California’s on best days. 

Analysis of data 2001 to 2004 for worst and best visibility days are shown in the figure below as a pie 
chart. Deciview or total extinction rises slightly in warmer months, but, worst days occur as spikes 
throughout the year. Organic matter carbon (OMC) is the overwhelming cause of worst haze days 
followed by sulfate and nitrate. Average Sulfate concentration on worst days is twice that of best days. 
The ammonium sulfate particles are very efficient at scattering light and visibility impairment. Nitrate is 
occasional cause of a winter haze day. Coarse mass and fine soils contribute extremely small amounts to 
total extinction. 
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Figure 3-9. Visibility days, worst and best, 2001 – 2004. 

Most improvement is expected from nitrate reductions from mobile sources as CARB regulations are 
implemented. Some improvements may occur from residential wood smoke curtailment in localized areas 
and application of emission reduction techniques (ERTs) to prescribed burns. Smoldering emissions can 
cause big problem near a highway. During night, smoldering emissions can follow drainages and can 
accumulate in low lying areas or communities. Biomass removal and timber harvest reduce forest fuel 
loading. This can result in less intense wildfires and reduced OMC contribution to worst visibility days. 
Marine shipping and other long-range transport sources affect SOx contributions but are “uncontrollable” 
by California. 

Under air quality regulations prescribed burning is usually considered a temporary, intermittent 
source of air pollution and therefore is not subject to the same visibility requirements as a major PSD 
source. Besides causing visibility impairment, smoke can also create a nuisance and generate numerous 
complaints from the public. Burns are allowed only on declared “Burn days.” Burn-day determination is 
based on metrological conditions that tend to disperse the smoke. The burning on worst visibility days 
and best visibility days would be avoided. The burns will be conducted when the prevailing wind 
direction is away from Class I area. Public education and information release are part of the prescribed 
burning procedures and will be followed. The forest will follow North Coast AQMDs SMP in order to 
avoid creating a nuisance, visibility impairment or impacts to public health. 
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Environmental Consequences – Air Quality__________________  

Direct and Indirect Effects for Alternative 2 No Action 

Under this alternative, no treatments would occur, and there would be no anthropogenic emission 
contribution for air quality degradation. This will lead to increased accumulation of ground fuel leading to 
increased high intensity wildfires in future and higher potential for air quality degradation. Air quality can 
be degraded by smoke from wildfires to the point of human illness in some instances. Smoke from 
wildfire could also cause visual impacts to the surrounding areas, and create hazardous driving conditions 
on adjacent State, County, and Forest Service Roads for extended periods of time. Should a stand-
replacing wildfire occur, dust emissions, resulting from fire suppression equipment (both on and off 
roads) could show a marked increase until seasonal rains soak the surface of the burned area. During the 
wildfires experienced on the Forest in 2006 and 2008, air quality exceeded thresholds established by the 
California Air Resources Board and communities on the Westside of the Forest suffered long durations 
with hazardous air. Many residents complained of experiencing smoke all summer long during the 2008 
fire season and many left their homes for health reasons. 

One objective of the project is to prevent the occurrence of large uncontrolled wildfires. Wildfires 
present a risk to the public health and result in damage to both the environment and property. Wildfires 
are known to result in high levels of emissions including GHGs and associated NAAQS violation and 
worst visibility. Vegetation management treatments provide the opportunity on a long-term basis to reduce 
the magnitude of wildfire air quality problems.  

Cumulative Effects of No Action 
Past, present, and reasonably foreseeable activities were reviewed to determine cumulative effects to air 
quality. Because impacts to air quality in regards to smoke from past wildfires and prescribed fire 
activities are short-lived, past activities do not contribute to cumulative effects. Past activities do 
influence the amount of available material, which would be available for consumption in the event of a 
future wildfire.  

Presently and within the future gaseous pollutants and airborne particulate matter would continue to 
be present. Primary emissions sources contributing would include wood burning stoves, motor vehicle 
exhaust, emissions from recreational campfires, emission associated with development of private lands, 
prescribed fire, fugitive dust, and wildfires within or adjacent to the project area. Burning associated with 
foreseeable actions, as well as adjacent agencies outside of the area can be expected, and would have 
short-term effects. 

Future wildfire frequency is expected to continue as it has been observed in the past. The effects from 
past prescribed and wildfires activities are no longer a concern because smoke impacts are short-term in 
nature and are only a concern while smoke is being produced and soon thereafter. However, if an 
unwanted wildfire occurs in the future these effects could lead to negative cumulative effects. These 
negative cumulative effects are dependant upon the size and intensity of the unwanted wildfire. Visibility 
impairment and hazardous health impacts, due to sudden and dramatic releases, are likely with a large 
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unwanted wildfire event. These events may temporarily reduce visibility and air quality. These events 
lead to production of high amounts of GHGs and reduced carbon sequestration from the burnt area for 
next few years following the fires. The cumulative effects are unknown, because the intensity and size of 
a wildfire is unknown. Research has indicated that wildfires can produce nearly twice the amount of 
smoke as prescribed fire.107 

One objective of the project is to prevent the occurrence of large uncontrolled wildfires. Wildfires 
present a risk to the public and result in damage to both the environment (e.g., increased erosion, air 
quality degradation) and property. Wildfires are known to result in high levels of emissions and associated 
air quality problems. Vegetation management treatments provide the opportunity on a long-term basis to 
reduce the magnitude of wildfire air quality problems.  

Direct and Indirect Effects for Alternatives 1 and 3 

Logging operations will produce emissions from the use of machinery and equipment. Fugitive dust will 
also be released by vehicular traffic and logging equipment. 

Mobile Equipment Emissions  
Tables 3-24 and 3-25 show exhaust emissions (tons) expected from logging equipment, pickup trucks, 
water trucks, chipper engines and transport vehicles for alternatives 1 and 3. Primary emissions generated 
from the mobile sources include emissions from engines during idle and operation mode. 

Table 3-24. Emission Production (tons) from Equipment used for Timber Sale under Alt 1 (4800mbf) 

Equipment Used Total Hrs CO NOx VOCs PM10 
Log and Chip Hauling 

Log Truck 284 0.51 0.18 0.03 0.02 
Water Tender 70 0.06 0.15 0.01 0.02 

Loader 284 0.08 0.27 0.04 0.02 
Road Work 

Dozer 52 0.01 0.05 0.00 0.00 
Grader 52 0.01 0.03 0.00 0.00 

On Site treatment 
Chainsaw 375  0.00   

Tractor logging, Yarding 
Skidder 284 0.51 0.18 0.03 0.01 
Yarder 284 0.51 0.18 0.03 0.01 

Total for Alt 1  1.69 1.04 0.13 0.09 

Alternative 1 generates higher amounts of CO, NOx, VOCs and PM10 than Alternative 3. The 
emissions shown in the tables are over the life of the project. If the timber sale lasts three to five years 
then annual emissions will be 3 to 5 times less than shown in the tables. For comparison with Trinity 

                                                 
107 Hurteau et al., 2008 
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County Daily Emissions (Table 3-23, 2006a and 2006b) these emissions will have to be divided by 1095 
(assuming timber sale lasts 3 years). The result will be 0.00 in every case. Therefore, the pollutants 
correlated with equipment emissions associated with this project are estimated to be almost negligible and 
insignificant. 

Table 3-25. Emission Production from Equipment used for Timber Sale under Alt 3 (4300 mbf) 

Equipment Used Total Hrs CO NOx VOCs PM10 
Log and Chip Hauling 

Log Truck 491 0.88 0.31 0.05 0.03 
Water Tender 109 0.10 0.23 0.01 0.02 

Loader 491 0.14 0.46 0.06 0.04 
Road Work 

Dozer 82 0.01 0.08 0.00 0.00 
Grader 82 0.01 0.05 0.00 0.00 

On Site treatment 
Chainsaw 655 0.00 0.00 0.00 0.00 

Tractor logging, Yarding 
Skidder 491 0.88 0.31 0.05 0.02 
Yarder 491 0.88 0.31 0.05 0.02 

Total for Alt 3  2.91 1.75 0.22 0.15 

Vehicular Fugitive Dust  
Vehicular travel on paved and unpaved roads and logging operations will produce some dust, primarily 
from tractor skidding of log bundles and hauling over earth surface roads. When logs are being 
transported all dirt based roads are required to be watered, by the contractor, to abate dust that would be 
created by the increased road usage. Dust generated and the resultant particulate matter (PM10) is directly 
related to vehicle miles traveled on un-surfaced roads in the project area. It can also be attributed to 
tractor work on harvest units. If agreed upon, a temporary road surface material especially made for dust 
reduction maybe applied to the roads instead of water. A Forest Service Timber Sale Administrator (or 
Contracting Official) oversees all such operations, ensuring their adherence to contract specified 
requirements. With the above constraints in place and enforced vehicle travel by logging equipment will 
have little measurable impacts upon the air shed. There might be periods of localized impacts from 
created dust from logging and recreational activities conducted on both public and private lands within 
the analysis area. Logging operations are generally done over several years and localized dust from 
skidding and hauling dissipates rapidly. 

Vegetation Combustion 
The action alternatives would produce smoke from burning activities. Tables 3-26 and 3-27 show 
emissions under alternative 1 and 3. Smoke from the proposed project is expected to remain in the area 
for about one to two days each time burning occurs. There would be approximately 34 days of burning 
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(based on an average of 15 acres per day) over an estimated two to four months period. Permissive burn 
days are determined by the North Coast Unified Air Quality Management District. Approximately 284 
acres in each of Alternative 1 and Alternative 3 will be machine piled slash burning and 220 acres for 
alternative 1 and 64 acres for alternative 3 of hand piled slash burning. This burning of organic matter will 
produce emission of particulates suspended in the atmosphere for one to several days. An estimated 14.5 
tons under alternative 1 and 12.2 tons under alternative 3 of particulate matter (PM10) will be produced 
from slash pile burning. The tables also show emissions (in tons) of PM2.5, NOx, CO, CO2, CH4 and 
NMHC (non-methane hydrocarbons) from burning activities.  

NOx and VOCs (precursors of ozone) emissions are below de minimis even for non-attainment area 
under both alternatives. In addition, the burns are generally conducted under low temperatures and high 
humidity (a situation not conducive for ozone formation). Project area is in attainment for all criteria 
pollutants for Federal standards so a conformity determination is not required. 

Table 3-26. Gemmill Emissions (tons) from prescribed burning under Alternative 1 
Burn Type Acres PM10 PM2.5 NOx CO CO2 CH4 NMHC 
Machine Pile 284 11.26 10.62 2.92 152.08 1502.30 5.36 3.50 
Hand Pile 220 3.24 3.1 0.8 43.8 432.3 1.5 1.0 
Broadcast 0.13 0.02 0.0 0.0 0.3 2.7 0.0 0.0 
Total 504 14.52 13.7 3.8 196.1 1937.3 6.9 4.5 

Table 3-27. Gemmill Emissions (tons) from prescribed burning under Alternative 3 

Burn Type Acres PM10 PM2.5 NOx CO CO2 CH4 NMHC 
Machine Pile 284 11.26 10.6 2.9 152.1 1502.3 5.4 3.5 
Hand Pile 64 0.94 0.9 0.2 12.7 125.4 0.4 0.3 
Broadcast 0.04 0.006 0.0 0.0 0.1 0.8 0.0 0.0 
Total 348.04 12.206 11.5 3.2 164.9 1628.5 5.8 3.8 

Pre-treatment methods will be used to minimize smoke emissions and/or reduce fuel loadings. Pre-
treatment methods will include public firewood utilization opportunities, piling and covering slash to be 
burned and aging slash before burning. Both action alternatives also propose biomass utilization and/or 
mastication on approximately 1,114 acres, as alternatives to burning. 

State Highway 36, running east-to-west, is directly adjacent the project’s southern boundary and 
cannot be impacted by prescribed fire smoke to the point that visibility is impaired. County Road 302 
runs north to south along the western project boundary and will have the same requires as Highway 36. 
The project burn boss is required to provide on site monitoring that will ensure smoke does not hamper 
traffic during burning operations. Site-specific burn plans will not allow ignitions to take place when 
north winds are blowing or predicted to blow during scheduled burning. If wind changes occur during 
burning, blowing smoke towards the highway, ignitions will halt and fires may be extinguished if impacts 
hamper visibility on the highway.  

112 - South Fork Management Unit - Shasta-Trinity National Forest 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

Road signs will be posted on Highway 36, County Road 302, and all primary Forest Service roads 
within the area. State and County Road Departments, the California Highway Patrol, and the Trinity 
County Sheriff’s Office will be contacted and informed of planned prescribed fire use prior to any 
ignitions. 

Prior to burning all burn sites will be posted in the Record Searchlight and Trinity Journal newspapers 
and on bulletin boards in the local communities. From a smoke management perspective public 
notification will primarily be conducted through the use of the Forest and county public affairs offices. 
Public notification will include appropriate signs within the vicinity of the wildland fire use area and 
public facilities. These notices will include much of the information incorporated in the smoke 
management plan and will identify methods for reporting public smoke complaints. These notices will 
also attempt to provide some level of public education with regard to the prescribed burn program. 

The small rural community of Wildwood, CA. is located less than a mile to the west of the project 
boundary. As with constraints on public roads, on-site burn monitoring will ensure smoke does not 
negatively impact this community. Platina, CA. is approximately 6 air miles southeast of the project site 
and at a lower elevation. Smoke generated from fuel treatment activities is not expected to impact this 
community. 

Under Title 17 burns must be authorized by the APCD/AQMD on the day of burn. The California and 
Nevada Smoke and Air Consortium has an Memorandum of Understanding (MOU) with the Desert 
Research Institute (DRI University of Nevada, Reno) to run MM5 and BlueSky models to predict smoke 
dispersion and PM2.5 concentrations from prescribed fires and wildfire. The modeled products will help 
local regulators to make sound science based decisions to avoid situations that can lead to NAAQS 
violation. The model is operational now but will be fully refined by the time the Gemmill Thin Project is 
implemented. 

The action alternatives will reduce the overall fuel loading on approximately 504 acres for alternative 
1 and 348 acres for alternative 3. This will reduce the expected emissions from a wildland fire if it occurs 
in the project area. 

Impacts to Class I Area - using Smoke Impact Spreadsheet Model  
The Yolla Bolly Class I area is about 12 miles from the project area. SIS model was used to determine 
PM2.5 concentrations from pile burns to a distance of 50 miles. The Smoke Impact Spreadsheet (SIS) 
Model is a simple-to-use, screening level modeling system for calculating PM2.5 emissions and airborne 
concentrations downwind of unplanned or planned wildland fires. As a screening model SIS provides 
conservative i.e. tending towards higher than actual predictions of the downward air concentrations at 
user-selected receptors for comparison with appropriate Federal or state air quality standards for PM2.5. 
The following table was generated using SIS Model that shows PM2.5 concentrations from pile burns to 
various downwind distances up to 50 miles. 
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Table 3-28. PM2.5 Concentrations with Downwind Distance  
(Smoke Impact Spreadsheet (SIS) PM2.5 Conc. for Scenario: GEMMILL Emissions Model: CONSUME pile wizard, 
SIS Revision V12-15-2003, Run: 3/8/2009 1:50:30 AM) 

Downwind Distance from Burn Unit 
(miles) 

24-Hour Average PM2.5 Concentration 
(µg/m3) 

0.1 79.7 
0.5 35.3 
1.0 23.1 
1.5 17.3 
2.0 13.5 
2.5 10.5 
3.0 8.6 
3.5 7.1 
4.0 6.1 
4.5 5.5 
5.0 4.9 
6.0 4.0 
7.0 3.4 

10.0 2.3 
15.0 1.5 
20.0 1.1 
30.0 0.9 
40.0 0.6 
50.0 0.3 

Percent of mass above mixing height: 35.00 

According to the data the highest concentration of PM2.5 is right at the source where pile is burning 
(79.6 µg/m3) and falls to 1.5 µg/m3 at a distance where Yolla Bolly Class 1 area is. The impact to Class 1 
area is negligible. 

Naturally Occurring Asbestos (NOA) 

According to the Technical Advisory issued in July, 2008 by the Office of Planning and Research for the 
state of California, all agencies should identify the nature and extent of exposure to NOA based on the 
project location and type of project being proposed. Even if the presence of NOA is not indicated or 
suggested by available state maps it should still be considered within the environmental document if NOA 
is otherwise known to occur in the area. 

Asbestos is a term used for several types of naturally occurring fibrous minerals that are a human 
health hazard when airborne. The most common type of asbestos is chrysotile, but other types such as 
tremolite and actinolite are also found in California. 

According to the EPA asbestos bearing rocks are found in 44 counties out of the 58 counties. Trinity 
County is listed as having NOA (refer to A General Location Guide for Ultramafic Rocks in California - 
Areas Likely to Contain Naturally Occurring Asbestos, August 2000, CARB website 
http://www.arb.ca.gov/toxics/asbestos/geninfo.htm 
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There is a small inclusion of NOA within the project area, but outside of project units. One access 
road (30N21) does cross an area (roughly 200 feet) that is identified as potentially having NOA (see 
map). 

Figure 3-10. Naturally Occurring Asbestos Areas (NOA) in the Gemmill Project Area 

The CARB has developed a list of mitigation measures given in the following table. The mitigation 
measures will be followed wherever needed and possible. 

Table 3-29. Mitigation Measures for Serpentine and Naturally occurring Asbestos (NOA) Areas 

Dust Source  Mitigation Measure Application Frequency Relative 
Effectiveness108 

Water wetting As needed 2-3 Excavation 
Excavate during calm periods When possible 1 
Water wetting of roads surfaces As needed 2-3 
Rinse vehicles/equipment As needed 3 
Wet loads of excavated material Each load 3 
Cover loads of excavated material Each load 2-3 

Mobile 
Construction 
Equipment 

Wet and cover loads Each load 4 

                                                 
108 Subjective rating where 1 = least effective, and 4 = most effective 
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Dust Source  Mitigation Measure Application Frequency Relative 
Effectiveness108 

Water wetting As needed 3-4 
Cover with 6 to 12 inches of non- 
Asbestos material 

End of project 4 

Wind breaks/berms Where needed 1-2 
Chemical sealants/dust Suppressants 3 mos. – 1 yr. 3 
Vegetative reclamation End of project 3 

Exposed 
Serpentine 
Areas 

Asphalt cement paving As needed 4 
Water wetting As needed 3-4 
Speed control Always 1-3 
Wind breaks/berms Where needed 1-2 
Cover with 2 to 4 inches of non-Asbestos 
rock 

As needed 3-4 

Chemical sealants/dust suppressants 3 mos. – 1 yr. 2-3 
Single-coat chip/seal As needed 4 
Petroleum sealants As needed 4 

Roads 

Asphalt cement paving As needed 4 

Action Alternatives Cumulative Effects (Air Quality) 

Within the Fire and Fuels cumulative effects analysis area, there has been an average of approximately 
239 acres of prescribed burning over the past ten years. There has also been an un-estimated amount of 
burning on private lands within this area. Compliance with burn day designations and permits from the 
North Coast Unified Air Quality District has minimized the effects of burning so that Federal and State air 
quality standards have not been exceeded. 

The wildfires of 2008 did not affect the Gemmill Thin project area, but did burn within the same 
watersheds that drain out of this project area. The Chanchellula Gulch 7th field watershed had 26 acres of 
high severity and 235 acres of moderate severity fire and Halls City-Wilson Creek 7th field watershed had 
32 acres burned at moderate severity. Relevant to this project the 2008 wildfires had little to no effect on 
fire and fuels conditions. 

Reasonably foreseeable projects within the area include the Gemmill Fuels Project, consisting of 
approximately 326 acres of under burning and 110 acres of brush field burning, totaling approximately 
436 acres. The primary objectives of this prescribed burning project are to provide maintenance for and 
widen the existing ridgetop fuelbreak, to reduce hazardous fuel conditions, and to stimulate new growth 
to enhance wildlife browse. Other foreseeable projects include plantation thinning, road decommissiong, 
and Forest motorized travel management. All of these projects are estimated be completed within the next 
ten years or less. 

There are no specific projects foreseen on adjacent private lands, but it is reasonable to presume in 
general that timber harvest on forest lands, development projects on residential lands, and limited mining 
and grazing activities will continue to occur. Private harvest practices involving minimal activity fuels 
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treatment is expected to continue. Fires originating on private lands will continue to present a significant 
threat to the LSR and the Wildwood WUI. 

The Gemmill Thin project fuels treatments will not occur until harvesting is completed, which could 
be four to six years from now. In that time the average number of acres of prescribed burning should be 
about the same as the current ten year average. It is likely that the current fuels projects will be completed 
before the Gemmill Thin project fuels treatments would be implemented. 

The North Coast Air Quality Management District (NCAQMD) regulates permissible burn days for 
prescribed fire use within their district. A Smoke Management Plan (contained in all prescribed burn 
plans) must be submitted and approved by the NCAQMD prior to using prescribed fire on Federal lands. 
Overall cumulative emissions are expected to be similar to the past years and are not expected to exceed 
Federal or State air quality standards. 

The improved wildfire suppression characteristics created by prescribed burning and thinning should 
lead to a reduction in size and intensity of wildfires in the treated areas. In the long-term, the emissions 
from wildfires are expected to be reduced as a result of reduced fuel loading. 

The summary of other management actions considered in the evaluation of cumulative effects within 
the project area is displayed in Appendix E. Past, present and foreseeable projects have been listed. 
Management actions include Timber Harvest activities, Road Work (construction and decommissioning), 
Mining activities, Prescribed Burns and Wildfires. Overall cumulative emissions are expected to be 
similar to the past years and are not expected to exceed Federal or State air quality standards.  

Action Alternatives Cumulative Effects (GHGs and Climate Change) 

The previous emission Table 3-26 shows a total of 1937 tons of CO2 and 7 tons of CH4 (equivalent of 19 
tons of CO2) will be produced under alternatives 1. These gases are called greenhouse gases (GHGs) that 
can lead to global climate change. According to the reference 
(http://www.netl.doe.gov/techonologies/carbon_seq/faqs.html) an acre of forest land may use up to 3 tons 
of CO2. Assuming a burn interval of 10 years, between the prescribed fires, the forest will utilize 30 tons 
of CO2 per acre. Table 3-26 shows a release of 3.9 tons of GHGs (1937+19=1956/504) from an acre 
leading to a net carbon sequestration of 26.1 tons as a wood biomass. The material hauled off the forest 
will be converted to wood products that have life greater than 10 years (prescribed fire interval). This will 
result as an additional carbon sink source. Therefore a well managed forest can act as a great sink source 
for carbon rather than emission source. The above scenario excludes wildfires. According to Mittal 
(2009), during wildland fires not all carbon is converted to CO2 but black carbon and charcoal is also 
released and then deposited on to soil. This can stay in the soil a long time as additional sequestered 
carbon. The detailed research is lacking but according to the author it can account for up to 30% of the 
released CO2. 

The emissions under wildfires are generally very high and will vary depending upon the extent and 
intensity of wildfires. The release of GHGs to the atmosphere for the wildfire year can be greater than the 
carbon sequestration for that area. The research shows that vegetation management projects that reduce 
the accumulation of forest fuel lead to smaller and less intensity wildfires. This can result in reduced 
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emissions of GHGs to the atmosphere under action alternatives (1 and 3) as compared to alternative 2 (not 
action).  

There is great uncertainty in CO2 emissions released and sequestered and even greater uncertainty in 
its impact to climate change and numbers and assumption should be used with caution. 

Mitigation Measures (GHGs emissions reduction and CO2 sequestration) 

Analyses of the impacts of such emissions or sinks at the project level are too low to provide meaningful 
information to translate the information into climate change. Efforts would be spent that lead to reduced 
GHG emissions or increased sinks of these gases. 

Any mitigation measure identified in the Resource Protection Measures (Chapter 2) that result in 
reduced fuel combustion will also release less GHGs. Any of the resource protection measures that leads 
to production of greater biomass will result in greater carbon sequestration. 

Some of the mitigation measures/strategies that the agency is heading towards include the following: 
• Reducing Overstocking- Forest thinning leads to reduced fuels and lowers risks of stand-replacing 

wildfires, insect and disease. The healthy forest acts better as a CO2 sink. 
• Encouraging species mixes that can act better as a sink and tolerant to environmental factors like 

higher temperatures, droughts. 
• Encouraging environmentally sound human use through public outreach and other incentives. 
• Restoring degraded ecosystems. 
• Implementing Emission Reduction Techniques that generate less emissions and create better CO2 

sink. 
• Applying non-burning alternatives for fuel reduction where ever possible. 
• Developing/manufacturing/transferring waste/dead wood into other useable form that has longer 

life for carbon sequestration.  

Affected Environment – Soils _____________________________  
The Hayfork Creek Watershed is located in the Southern Klamath Mountains Ecological Subsection of 
the Klamath Mountains Ecological Section of northern California. This subsection comprises an area of 
the Central Metamorphic Belt of the Klamath Mountains and is dominated by Paleozoic metavolcanic and 
metasedimentary rocks. The climate is temperate and humid. Mass wasting and fluvial erosion are the 
main geomorphic processes. Appendix M contains relevant data regarding soils including the major soil 
map units within the project area, their physical properties, and their ratings for burn damage, 
compaction, and erosion. This section discloses soils information and effects analyses that are relevant to 
the decision for the Gemmill Thin Project. 

Soil Cover and Fertility 

Fuel cover transects indicate that the dominate soil cover is within the 1 to 3 inch and 3 to 20 inch class of 
woody material. Duff thickness ranges from 2 to 4 inches. Average tons per acre for mixed conifer stands 
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ranged from 22 to 45, for tree/brush stands from 13 to 21 and brush stands from 5 to 7. Large woody 
debris (LWD) ranges from 10 to 20 trees per acre for mixed conifer stands, for tree/brush stands it ranged 
from 3 to 8 trees per acre, and for brush areas 1 to 5 logs per acre of old decayed class 4 and 5. On 
surveyed units, existing soil cover is high and duff depth is good for fertility and buffering of 
temperatures. On the average LWD is greater than 5 logs per acre in project units, which meets Forest 
Service Soil Quality Standards (SQS). Soil fertility in the project area is moderately high to moderately 
low depending upon the parent material formation and available water holding capacity. In most forest 
soils the parent material has low fertility with most nutrients being recycled from decomposing roots and 
surface duff that is incorporated into the soil. 

According to Forest Service SQS cover should range from 50 to 70% on project area soils 
(metamorphic soils), depending on erosion hazard rating for each particular soil. The SQS are meant to be 
early warning thresholds of impaired soil conditions. 

Erosion Hazard 

In order to assess the potential risk of a given soil to erode, an erosion hazard rating (EHR) was developed 
(R-5 FSH 2505.22). Many interrelated factors are evaluated in an EHR system to determine whether land 
use activities are likely to cause accelerated erosion. The EHR system is designed to assess the relative 
risk of accelerated sheet and rill erosion. Little past erosion was detected in the project area, and current 
EHR levels in the project area are low to moderate (see relevant soils data in Appendix M, Soils). Fuel 
loading is high in the project area and a reduction to 5 to 10 tons/acre is desirable for protection of soil 
resources from destructive fires.  

Soil Compaction 

Compaction ratings for project area soils are listed in Appendix M (Soils). Table 3-30 summarizes that 
34% of the project area is in a disturbed state and the rest is undisturbed. The greatest disturbed state is 
skid-trails showing a decrease of 8.2% in total porosity, which is within the established SQS threshold of 
10%. The current level of compaction (8.2%) in the project area is moderate, and not detrimental (over 
10%). 

Table 3-30. Average disturbance and porosity (compaction) for project area  

Disturbance Percent Total Porosity Decrease SQS Threshold 
Undisturbed 66 0 10% 
Disturbed 17 3.4 10% 
Skid Trails 17 8.2 10% 

Environmental Consequences – Soils ______________________  
The effects of each alternative on the soil resource have been assessed using the Region 5 SQS and the 
Forest Plan. Soil quality analysis standards provide threshold values that indicate when changes in soil 
properties and soil conditions would result in significant change or impairment of the productivity 
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potential, hydrologic function, or buffering capacity of the soil. For soil erosion, compaction and soil 
fertility the analysis was bounded only to project treatment units. This analysis focused on soil 
productivity and on-site erosion potential. By adhering to SQS for onsite erosion, compaction, and soil 
fertility, overall soil productivity is maintained or improved. 

Each alternative is assessed using the three evaluation criteria developed from the SQS (erosion, 
compaction, and fertility). Not all changes caused by management are detrimental to the soil resource. 
The SQS are meant to be early warning thresholds of impaired soil conditions, and are therefore used for 
analysis. A threshold for detrimental disturbance is defined as a change in any monitoring variable 
sufficient to trigger a 15% reduction in soil productivity from that of the undisturbed condition. Fifteen 
percent was chosen because this value was determined to be the smallest change that would be 
statistically significant, not to imply that productivity has declined by 15%. If soil productivity is reduced 
15% from undisturbed conditions, the SQS detrimental disturbance threshold has been exceeded.109 

Table 3-31. Soil Quality Standards Matrix for Alternatives 

Soil Quality Standard Alternative 1 
(proposed) 

Alternative 2 
(no action) 

Alternative 3 
(diameter limit) 

Anticipated soil cover 50 - 70% cover 90 - 100% cover 60 - 80% cover 
Erosion (erosion hazard 
rating) 

Moderate Low Moderate 

Compaction (acres 
compacted) 

No detrimental 
compaction anticipated 

No detrimental compaction 
detected 

No detrimental 
compaction anticipated 

(Miles of roads to be 
decommissioned) 

(10.6 miles treated) (0 miles treated) (10.6 miles treated) 

Fertility (tons/acre of 
slash and duff) 

5-10 tons/acre 22-45 tons/acre 7-12 tons/acre 

Direct and Indirect Effects for Alternative 2 

Current soil conditions for the project area are landscapes with areas of moderate past use (Hall City sub-
watershed) to areas of low past use (Chanchellula, Wilson, and Goods sub-watersheds). Soils are mostly 
metavolcanic and on lower rolling hillslopes dormant landslide deposits. Metavolcanic soils are 
moderately susceptible to erosion and past use indicates that erosion has been low to moderate. Currently 
these areas are stabilized and erosion is at low rates for metavolcanic. The dormant landslide deposits 
have had some erosion due to placer miming and stripping in the Hall City sub-watershed. These areas 
have been logged in the past thus causing more erosion and compaction. Currently these areas have good 
cover, erosion is at low levels, and compaction levels have recovered and are below SQS thresholds. 

This alternative would not treat the current excessive fuel accumulation, and therefore does not 
reduce the likelihood of future stand-replacing wildfire. If a stand-replacing fire were to occur in the 
project area severe erosion would occur on both metavolcanic soils and the fine textured landslide 
sediments. A stand-replacing fire would remove soil cover and cause organic matter destruction especially 

                                                 
109 Powers et al. (1998) 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

in the topsoil. These factors would cause sheet and rill erosion in the productive topsoil at rates as high 74 
tons per acre, far exceeding soil formation rates of 1 to 2 tons per acre per year. Because erosion rates 
would be excessive if a stand-replacing fire occurred, the project was designed to reduce the probability 
of stand-replacing wildfire and thereby provide protection for soil resources. 

Direct and Indirect Effects for Alternative 1 

This alternative proposes thinning using track mounted equipment, cable suspension, and helicopter; 
along with post-harvest and other hazardous fuels reduction. Post-project soil cover will be maintained at 
50 to 70%, therefore erosion will be low to moderate and less than 1 ton per acre. Harvesting in areas with 
soils that have severe compaction hazards will only occur during the driest part of the year, June to 
October, as described in resource protection measures for units 19 to 33, 35 to 37, and unit 39. Soil effects 
of post-harvest fuels reduction including mastication, lop and scatter, hand pile, jackpot burn, and tractor 
pile are summarized in Table 3-32. 

Road decommissioning of 10.6 miles would greatly benefit the soils resource in terms of reducing 
soil compaction and increasing water infiltration. Road decommissioning will consist of pulling culverts, 
ripping, and mulching on selected roads to reduce erosion, increase infiltration, and speed natural 
recovery of these roads. Due to incorporation of appropriate resource protection measures (Chapter 2) and 
Best Management Practices (Appendix O), direct and indirect effects to soils will be minimal from this 
project. 

Table 3-32. Fuel treatments and their effect on soils 

Treatment Effects on Soil 
Mastication Fuel rearrangement, increased soil cover, temp., moisture & microbe activity, possible short-term 

C/N imbalance if too much incorporation. 
Lop & Scatter 3 to 10 in material, provides soil cover, breaks down rapidly into fine litter and slow incorporation. 
Hand pile Like lop-and-scatter except concentrated, decomposes more slowly, concentrations can burn hot 

but are only spotty and create mosaic. 
Jackpot Concentrated areas of fuel consumed can be hot but are limited on the landscape are mosaic and 

do not increase overland erosion. 
Tractor Pile Usually large with some topsoil mixed in, some compaction and loss of topsoil if done properly 

with brush rakes and good operator. 

As a general rule, 4 to 10 tons per acre of woody material of duff would be left with material being 
0.25 to 10 inches in size. These size classes are the most important to retain since they contain the bulk of 
recyclable soil nutrients. Retaining 5 to 10 tons per acre of woody material with this alternative will 
maintain natural decay processes and soil fertility.  

Hand pile burning will be fairly hot in concentrated areas of small extent and will create mosaic 
patterns in terms of soils effects. Water-repellency is only an issue with high intensity fires, hydrophobic 
vegetation (i.e., chaparral and chemise spp.), and coarse-grained soils. In this project area little coarse-
grained soils will be burned, and soil water-repellency is not expected. Mastication will occur on slopes 
less than 35% and will be used to reduce fuels and provide soil cover. If the masticated chips remain on 
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the soil surface, soil temperature will decrease due to the insulation affect of scattered material and soil 
moisture will increase. With some soil incorporation into the masticated chips, decomposition will be 
accelerated and plant uptake of important soils nutrients (N, P, Ca, Mg, S etc.) will be encouraged.110 

Direct and Indirect Effects for Alternative 3 

The effects of Alternative 3 on overall soil erosion and compaction will be similar to Alternative 1 except 
that stand health would not be effectively treated and soil fertility could be affected with increased root 
diseases in this area. The diameter limit would result in more relatively small diameter trees remaining in 
the units post-project. Because there would be more trees remaining there would also be increased levels 
of soil cover in the form of fallen leaves, duff, and forest litter with Alternative 3. This increased soil 
cover may provide minor benefits, although both alternatives retain approximately 50% soil cover across 
the units and would result in soil conditions within the established SQS. Road decommissioning will be 
the same as Alternative 1, which will have a positive direct and indirect effect by increasing infiltration 
and reducing road erosion. With less area thinned a large wildfire could burn these areas more severely 
thus increasing erosion. 

Cumulative Effects for Alternatives 1 and 3 

To analyze the cumulative effects on soils, the unit of measure used to quantify the effects are the regional 
SQS developed and adopted in 1995 (see FSH 2509.18, R5 Supplement 2509.18-95-1). These are the 
appropriate units of measure because they are regional standards that evaluate measurable changes in soil 
productivity that have been tested and peer reviewed. This cumulative effects analysis quantifies the 
impact effects as a sum of the direct and indirect impacts of the alternatives considered in addition to the 
past and foreseeable future actions (which are independent of the alternatives considered). Relevant past 
and future actions are summarized in Table E-1 in Appendix E (Cumulative Actions Table). Potential 
impacts of 2008 wildfires and three other future foreseeable actions (plantation thinning, watershed 
restoration, and travel management) were added to this cumulative effects analysis during preparation of 
the Final EIS. Fire effects and potential impacts from future projects would not influence this cumulative 
effects analysis because there would be no spatial overlap of effects and therefore no meaningful additive 
effect from these projects to effects of Gemmill Thin. 

Cumulative effects on the soil ecosystem have two scales. The first deals with the number and types 
of management activities occurring within an individual stand over time; second, the number and types of 
management activities and their distribution within the project area and/or watershed over time.  

Geographic Bounding 
The cumulative effects analysis for soils was bound by the project units. SQS only apply to the affected 
soils in regards to project unit area erosion, compaction, and fertility of past, present and future planned 
activities within the project units. 

                                                 
110 Powers (1983) 
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Time Frame Bounding 
The effect of management on soil recovery is dependent on soil type, climate, moisture, cover and time. 
By using the Universal Soil Loss Equation (USLE) typical erosion recovery rates are developed that 
show, for soils with 50 to 70% cover, that recovery is in 3 to 5 years post-project (see Figure 3-11). 

Figure 3-11. USLE Model Recovery for the Upper Hayfork Creek Cumulative Watershed 

Depending on what effect is measured (erosion or compaction or fertility) will determine recovery 
rates. Expected recovery rates for this project are displayed in Table 3-33. The table summarizes that there 
would be some short-term increases in erosion due to the project, but over a 3 to 5 year span those rates 
drop to background (due to falling leaves, braches, needles, grass and forbs). In regards to compaction, 
data collected by the Forest and the Pacific Southwest Experimental Station111 (PSW) show in soils that 
have high clay amounts (Holland and Hugo) severe legacy compaction that is over SQS threshold can last 
up to 40 years. In soils with less clay and more rock fragments this effect is shortened (Marpa and 
Neuns). With fertility, a slight short-term decrease is due to less duff and dead material but with 
incorporation this becomes negligible. Also with stand thinning, residual trees are expected to respond 
with increased growth, root mass, soil organic matter and an overall increase of soil fertility. Project units 
19 through 27 are composed of Hugo and Neuns soils, and the remaining units are Marpa and Holland. 

                                                 
111 Young et al. (2005) 
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Table 3-33. Recovery rates for the Gemmill Thin Project 

Actions Considered  
By focusing on the SQS and considering 
past and future foreseeable activities 
cumulative effects were evaluated for 

each alternative within project treatment units (see Table 3-34). 

Table 3-34. Summary of Impacts and Other Management Actions for Alternative 1 

Soil Resource Past Direct & Indirect Future Cumulative 
Erosion Hazard Low (2-4) Moderate (5-7) Low (3-4) Low (3-4) 
Compaction Below threshold 10.6 mi road decommissioned None 10.6 miles 
Fertility Moderate Moderate Moderate Moderate 

Post-project cumulative erosion will be slightly elevated but will go to background levels after 2 to 3 
years. This is shown in the recovery line graph (Figure 3-11). The WEPP erosion model was used for 
detailed analysis in the soils report112 and shows that onsite erosion rates for the project (0.25 tons per 
acre) is well below 1 ton per acre; sediment delivery rates are very low (0.18 tons per acre) and are 
similar to predevelopment levels of (0.09 tons per acre). In comparison, clear-cuts on these soils with 
similar site conditions are only elevated by 30% (0.65 tons per acre) and severe wildfire often causes 
erosion rates in excess of 30-70 tons per acre depending on soil type. Landings (each less than ½ acre in 
size) have erosion rates that are similar to clear-cuts (0.34 tons per acre), and when mulched the rates are 
negligible (0.02 tons per acre). The same holds true of skid trails that are mulched or slash covered (from 
39.9 pre, to 0.64 tons per acre post). All of these units, roads, skid-trails, landings, and prescribed burns 
have adequate buffers to limit sediment delivery into waterways. 

For Alternative 1, implementation of resource protection measures and BMPs ensure that detrimental 
compaction will not take place, infiltration will not be impeded and overall soil quality will be 
maintained. Future foreseeable thinning in the analysis area are outside soils bounding area (project units) 
and would not cause soil-related effects that would be cumulative with the effects of this project. 

Future foreseeable prescribed burning in Wilson and Hall City watersheds (Gemmill Fuels Project) 
would be accomplished with a low to moderate burn prescription and would not affect soil fertility 
significantly. The effects of burning will be limited to low intensity burns that create mosaic landscapes to 
reduce fuel loads. Light duff consumption and shallow burning penetration has minimal effect on soil 
organic matter and duff consumption. Burning would be done with the assurance of protecting soil cover, 
soil organic matter, and consumption of no more that 50 percent of soil duff. Brush fields do contain 
vegetation that produce water repellency (Chemise, Manzanita, Buckbrush), therefore these areas will 

                                                 
112 Results of WEPP modeling are summarized in Appendix L. 

Recovery Rates for Project Activity (understory thinning) Soils 
Soil Type Erosion Compaction Fertility 
Holland 3-5 years 30-40 years 1-2 years 
Hugo 3-5 years 30-40 years 1-2 years 
Marpa 3-5 years 15-30 years 1-2 years 
Neuns 3-5 years 5-10 years 1-2 years 
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only be burned with a light prescription to reduce flashy fuels. Best Management Practices (BMPs) will 
be incorporated in future Forest Service fuel management activities to insure SQS will be met. 

Soil fertility will be increased due to better infiltration and tree growth, which equates to more fine 
root development and increase of organic matter in the soil. In Mediterranean climates113 the bulk of soil 
nutrients reside in the soil and duff, of which is released slowly over time. Root decay has been shown to 
be one of the main contributors to soil organic matter. Soil organic matter acts as a sink for soil nutrients 
that are readily available for breakdown by soil microorganisms and incorporation. Maintaining at least 
50% duff and fine slash in an area is crucial to maintaining soil health and fertility. Post harvest fuel 
treatments will be moderate and soil health will be adequately protected. 

Affected Environment - Land Stability ______________________  
The Gemmill Thin project area is geologically located within both the Eastern and Western Hayfork 
subterrane of the Klamath geomorphic province.114 These two units are in fault contact and are separated 
by the northwest/southeast trending Wildwood fault. 

The Eastern Hayfork subterrane (also known as the Sawyers Bar terrane) is a mélange, which can 
include mafic volcaniclastic rocks, thin bedded chert, argillite, pillow basalt, tuff, sandstone, limestone 
and serpentinite/peridotite. The limestone outcrops are especially apparent along the Wildwood fault 
contact. Hall City cave is located within one of these limestone rock units. The Western Hayfork 
subterrane predominates within the project area and is mostly composed of volcanogenic rocks ranging 
from crystal tuff and tuff breccia to coarse breccia but a small metasedimentary unit crops out in the 
southeast portion of the project area. 

The project area is intruded by two plutons: the Goods Creek located in the southern portion of the 
area composed mainly of medium-grained hornblende-biotite-guartz diorite; and the Wildwood pluton 
located in the extreme north, composed of medium to coarse-grained biotite-pyroxene diorite. A 
northeast-southwest running fault separates the Wildwood pluton to the north from the Western Hayfork 
subterrane to the south. 

Several large Pleistocene translational/rotational landslides have been located and mapped between 
Wilson Creek and Wilson Point along the trend of the Wilson Creek fault. These slides do not appear to be 
currently active. Both aerial photo interpretation and field inspection of the project area found very 
limited locations of active or potentially active landsliding. Several small inner gorges are located within 
the project area mostly along Hall City and Wilson Creek. Valley inner gorges are defined as those slopes 
adjacent to channel margins having gradients in excess of sixty-five percent. The valley inner gorge is 
formed through mass wasting triggered by channel downcutting, oversteepening and undercutting. 
Colluvial hillslopes and hollows are also found throughout the area especially within the Holland, Hugo, 
Marpa, and Deadwood soil series. 

                                                 
113 Mediterranean climate – warm dry summers and cool moist winters. 
114 Irwin (1985) 
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Environmental Consequences - Land Stability _______________  

Direct and Indirect Effects for Alternative 2 

Current management and fuel conditions would continue, no direct or indirect effects are anticipated as 
indicated by past geomorphic conditions over the past sixty years. 

Direct and Indirect Effects for Alternatives 1 & 3 

Direct impacts are usually measured in terms of soil losses at the potential slide source or in the cost of 
repairing road fill failures, road stabilization or removing landslide material. Indirect effects are caused by 
the action and manifest later in time or farther removed in distance, but still reasonably foreseeable. This 
analysis reviewed not only the chances that a landslide may form at a particular place (unit, proposed 
road, etc) but also the chance that an action from further upslope may form a landslide downslope or that 
a landslide from farther upslope may affect an area further downslope. Each project unit was individually 
field evaluated. All proposed activity areas and road locations demonstrating instability or potential 
instability were flagged and omitted from treatment areas. 

Studies by Megahan (1978) indicate that landslide frequency increases only slightly as overstory 
crown cover is reduced from 100% to 11%, but for crown cover reduced below 11% a major increase in 
landsliding occurs. Thinning prescriptions for project harvest units would retain a canopy closure of 
approximately 60%. No treatment would occur within inner gorge areas, or within approximately 50 feet 
of the high water mark of any stream channel, avoiding potential debris flow hazard zones.  

The project design excludes all unstable or potentially unstable areas through individual unit layout, 
prescription, and road location modification. No direct or indirect effects to land stability are therefore 
anticipated from the action alternatives. 

Cumulative Effects for Alternatives 1 and 3 

The cumulative effects analysis for land stability considered the effects of the proposed action alternatives 
along with those of future foreseeable actions (see Appendix E (Cumulative Actions Table E-1). This 
analysis was bounded by the project area because the direct and indirect effects of the project to land 
stability would occur at that scale. Since no direct or indirect effects of the project are expected, no 
cumulative effects are anticipated. 

Affected Environment – Fisheries__________________________  
The project is within the South Fork Trinity River Basin, Upper Hayfork Creek 5th field watershed. The 
project area contains four small third-order tributaries to Hayfork Creek; Chanchellula Gulch, Wilson 
Creek, Goods Creek, and Hall City Creek. More detailed information on watershed condition within and 
downstream of the project area follows in Chapter 3 – Hydrology. 

The South Fork Trinity River Basin (SFTR) is undammed and approximately 970 square miles in 
size, and is the largest tributary of the Trinity River. The terrain is predominately mountainous and 
forested. The SFTR has been the subject of several studies following the 1964 flood, which was the 
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largest on record. Following the flood, fish populations declined severely and currently remain below pre-
flood levels (PWA, 1994). The continued high rates of erosion and sedimentation are also considered a 
major contributor to the depressed anadromous fish runs in the river basin (PWA, 1994). The SFTR has 
one of the highest sediment loads in northern California. The high sediment loads have been attributed to 
unstable geology, management activities, and storm activity (Raines, 1998).  

Upper Hayfork Creek 5th Field Watershed, where the project is located, currently supports 
anadromous runs of Klamath Mountain Province (KMP) steelhead trout (Oncorhynchus mykiss), Pacific 
lamprey (Lampetra tridentate), and a remnant run of Chinook salmon (Oncorhynchus tshawytscha). The 
current distribution of spring-run Chinook salmon is approximately the boundary between the Middle and 
Lower Hayfork Creek 5th field watersheds (see maps in Appendix A). In general, fall-run Chinook salmon 
utilize lower Hayfork Creek, with concentrated spawning occurring in the first three miles. Upper 
Hayfork Creek 5th Field Watershed may have once supported coho salmon (Oncorhynchus kisutch). 
Reports from early settlement days just speak of salmon with little or no distinction between Chinook and 
coho salmon. Steelhead are known to spawn in ephemeral and intermittent stream channels in the 
watershed provided sufficient water is present at the time of spawning (USDA Forest Service, 1998). The 
Forest conservatively assumes Endangered Species Act designated critical habitat for coho salmon as the 
range of winter-run KMP steelhead throughout the Forest. 

Chanchellula Gulch, Wilson Creek, Goods Creek, and Hall City Creek are small streams that drain 
from the project area. These streams provide habitat for steelhead in the lower reaches; Pacific lamprey 
are found in Wilson and Goods Creek. Non-anadromous fish species occurring in these streams are 
speckled dace and resident rainbow trout. 

Fishes of Special Interest 
Species Listed Under the Endangered Species Act 
The Southern Oregon Northern California Coast (SONCC) coho salmon is listed as Threatened under the 
Federal Endangered Species Act (62 FR 24588; May 6, 1997) (Table 3-35). Designated critical habitat (64 
FR 24049; May 5, 1999) encompasses accessible reaches of all rivers between the Mattole River in 
California and the Elk River in Oregon, inclusive. A detailed fishery Biological Assessment (BA) has 
been prepared to review the project proposals in sufficient detail to determine if the actions are likely to 
adversely affect the threatened species or its designated critical habitat. The BA has been prepared in 
accordance with legal requirements set forth under section seven of the Endangered Species Act (ESA) 
(19 U.S.C. 1536 (c)), and follows the standards established in Forest Service Manual direction (FSM 
2672.42). The current status and distribution of coho salmon is summarized below. 

The historical upper geographical limit of SONCC coho salmon in the South Fork Trinity River 
(SFTR) is unknown. Coots (1952) reported juvenile coho salmon in Butter (~3 miles upstream of the 
community of Hyampom), Eltapom and Olsen Creeks (PWA, 1994). In the past, coho salmon inhabited 
areas of the Middle Hayfork Creek 5th field watershed (USDA Forest Service, 2000). SONCC coho 
salmon however, are now thought to be extirpated from Upper and Middle 5th field watersheds. At 
present, the upstream distribution of coho salmon in Hayfork Creek is Corral Creek. SONCC coho 

South Fork Management Unit - Shasta-Trinity National Forest - 127 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

salmon distribution information is based on juvenile presence/absence surveys conducted in 2002 by the 
Forest Service and the California Department of Fish and Game (CDFG). CDFG found juvenile SONCC 
coho salmon in Butter, Eltapom and Olsen creeks (M. Gilroy, 2002, personal communication). Olsen 
Creek is a lower tributary to Hayfork Creek. Forest Service crews reported sighting juvenile coho salmon 
at the mouth of Corral Creek, the next major tributary to Hayfork Creek upstream of Olsen Creek. These 
observations follow the 2001 adult spawning run which had the widest coho salmon spawning 
distribution in the Trinity Basin in recorded history.  

National Marine Fisheries Service (NMFS) coast-wide status review summarizes available data on 
the SONCC coho salmon Evolutionary Significant Unit (ESU) abundance information (Weitkamp et al., 
1995). The rivers and tributaries in the California portion of this ESU were estimated to have average 
recent runs of 7,080 natural spawners and 17,156 hatchery returns, with 4,480 identified as native fish 
occurring in tributaries having little history of supplementation with non-native fish. Information on coho 
salmon population trends in the Trinity River basin is incomplete, but available information indicates that 
populations are small to nonexistent in some years. Existing information indicates that coho salmon adults 
are present in the Trinity River in early September and juvenile coho salmon are present in the main stem 
Trinity River throughout the year, including summer months, and also inhabit a number of tributaries 
(NMFS, 1999).  

Coho salmon were noted to occur only in small numbers in the Klamath River nearly 70 years ago 
(Snyder, 1931), but have also been described as historically occurring in abundance within the basin 
(CDFG, 1994 as cited by NMFS, 1995). Coho salmon comprise the smallest population of the three 
anadromous salmonid species inhabiting the Trinity River. Because of the decline in distribution prior to 
the 1980s, together with the possibility of a severe reduction in distribution as indicated by the field 
surveys and the downward trend of most abundance indicators, it has been determined that coho salmon 
populations in the California portion of this ESU will likely become endangered in the foreseeable future. 

The current distribution of SONCC salmon (occupied critical habitat) is approximately 30 river miles 
downstream of the project location. 

Table 3-35. Summary of anadromous fish listing with the project area 

Forest Service Sensitive 
Species 
The Klamath Mountain 

Province (KMP) steelhead and Upper Klamath Trinity River (UKTR) Chinook salmon (spring and fall 
run) are listed as a Forest Service Sensitive species. A detailed Biological Assessment and Evaluation 
(BA/BE) has been completed to evaluate the effects of the project on Sensitive fish species and their 
habitat, it is available in the project record. The current status of Sensitive fish species that could be 
affected by the project is summarized below. 

Fish FS Sensitive FS MIS ESA Listing Listed Habitat
UKTR Chinook salmon Yes Yes Not warranted EFH 

KMP steelhead trout Yes Yes Not warranted None 

SONCC coho salmon No No Threatened CH, EFH 
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Steelhead Rainbow Trout 
Listed as a candidate for Threatened status under the Federal ESA in 1998, steelhead in the Klamath-
Trinity basin have had their range reduced by the construction of major dams on the Klamath, Trinity, and 
Shasta Rivers, with further declines caused by downstream changes to channels and water temperatures 
from decreased flows. Poor watershed management (connected with such practices as grazing, logging, 
and road building) has contributed to declines as well, especially as a result of siltation of holding pools 
and spawning riffles and increases in water temperatures due to loss of shading. Interactions with 
hatchery steelhead have contributed to further declines of wild populations, as may have fisheries, 
including catch of steelhead in gill nets on the high seas. 

Summer steelhead populations remain the most imperiled runs in the Klamath River and are holding 
onto a small number of key populations. In addition to all the usual causes of decline, they are 
exceptionally vulnerable to poaching when oversummering in pools. As a consequence, during the 1990s 
there were perhaps 1,000-1,500 adults divided among eight populations - less than 10 percent of their 
former abundance (Moyle, 2002). 

Although winter-run steelhead are not listed under the ESA, their numbers are down from historic 
levels. Fall-Winter-run steelhead are still widely distributed and fairly common in the basin, although 
much less abundant than formerly. Local anglers on the South Fork Trinity River reported a substantial 
decline in the abundance of winter steelhead post 1964 flood. This observation is consistent with findings 
of Rodgers (1972, 1973, as cited in PWA, 1994). 
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Figure 3-12. Population Estimates for Winter-Run Steelhead in the Trinity Watershed above Willow Creek 

Figure 3-12 shows the California Department of Fish and Game estimates of adult winter-run 
steelhead populations for the Trinity River above the Willow Creek weir, including the South Fork Trinity 

South Fork Management Unit - Shasta-Trinity National Forest - 129 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

River. The numbers of adult winter-run steelhead in the Trinity River appear to be increasing in the short-
term. 

NMFS has reviewed the biology and ecology of West Coast Salmon and Steelhead populations and 
trends; NMFS has also considered available information for potential ESA listing of resident rainbow 
trout. Preliminary conclusions are that Klamath Mountain Province (KMP) steelhead are not likely to 
become endangered in the foreseeable future, and that Federal ESA listing is not warranted for the KMP 
ESU (NMFS, 2003). 

Chinook Salmon 
Chinook salmon in the Klamath River Basin upstream of the Trinity River confluence comprises the 
UKTR ESU. The Forest Service designated river-type ‘spring-run’ Chinook salmon a Sensitive species. 
Adult spring Chinook salmon have a unique life history that involves migrating to the upper reaches of 
the natal stream during spring and summer. Much of the summer is spent holding in pools where they 
mature sexually. The spawning period usually begins during the latter part of September and continues 
through October. This life history pattern differs from the fall-run, which enter freshwater with almost 
mature gametes and spawn soon after during the fall period, usually lower in the watershed than spring-
run Chinook salmon. Hyampom located at the confluence of the SFTR and Hayfork Creek is loosely 
considered the break between the distribution of spring and fall Chinook salmon on the SFTR. However, 
during years of drought or years having above average precipitation and higher fall flows, there may be 
considerable overlap in the distribution and use of spawning areas. 

Historically, the SFTR had large runs of spring-run salmon (Barnhart 1994). In 1963 it was estimated 
that 7,000 to 10, 000 spring-run Chinook salmon spawned in the SFTR and its tributaries. In 1964, 
Lafaunce (1967) estimated the spring-run Chinook population to be 11,600 fish. The number of spring-
run Chinook salmon returning the SFTR after the 1964 flood declined significantly. 

Fall-run Chinook are known to use the South Fork Trinity River and the lower portion of Hayfork 
Creek when water flows are high enough to allow fish migration. South Fork fall Chinook are included in 
population estimates made by the California Department of Fish and Game from their Willow Creek Weir. 
Fall Chinook escapement in the SFTR basin has not been estimated as consistently as spring Chinook. La 
Lafaunce (1967) estimated 3,337 fall Chinook in 1964, prior to the flood. No estimates were made again 
until the 1980s, at which time the escapement was estimated to be as low as 345 in 1990 and as high as 
2,640 in 1985. Because the spring Chinook run was more significantly affected than the fall run, 
indicators for both runs are included to provide a more rounded picture of desired conditions. For 
example, spring Chinook return to the basin in the spring and hold in the streams over the summer, while 
fall Chinook run in the fall; over-summer factors may have caused the greater decreases in the spring 
Chinook population. For fall Chinook, which haven’t diminished in numbers in the SFTR basin as 
dramatically as spring Chinook, 3,000 returning spawners is a reasonable number to indicate population 
recovery (USEPA, 1998). 

Higher spring Chinook escapement in the 1990s (Figure 3-12) may reflect the early stages of 
population recovery, coincident with apparent movement of sediment downstream, or it may reflect better 
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conditions in those particular years. The current size of the spawning population, while growing, still 
remains at less than 10% of the run in 1963 and 1964, and less than 20% of the Trinity River Restoration 
Program goal (4,000 fish). The diminished fish populations in the basin, which began both with the period 
of increased management and the record flood in the basin, are the strongest indication of impaired 
habitat conditions, and recovered populations will be the strongest indication of recovered habitat 
conditions. In the future, if salmonids naturally reproduce at numbers that are close to those observed 
prior to 1964, it would be reasonable to conclude that habitat conditions are adequately supporting 
beneficial uses. 

NMFS reviewed the biology and ecology of West Coast Salmon and Steelhead populations and 
trends; preliminary conclusions are that Upper Klamath Trinity River (UKTR) Chinook salmon are not 
likely to become endangered in the foreseeable future, and that Federal ESA listing is not warranted with 
in the UKTR ESU (NMFS, 2003). 

Essential Fish Habitat 
The Magnuson-Stevens Fishery Conservation Management Act, as amended by the Sustainable Fisheries 
Act of 1996 (Public Law 104-297), requires all Federal agencies to consult with NMFS on all actions or 
proposed actions (permitted, funded, or undertaken by the agency) that may adversely affect Essential 
Fish Habitat. Essential Fish Habitat (EFH) is defined as those waters and substrate necessary to 
commercially important fish, including various Pacific salmon species, for spawning, breeding, feeding, 
and growth to maturity. In addition to their listing under the ESA, coho salmon are also managed by 
NMFS under the Magnuson-Stevens Fishery Conservation Management Act, which prompts an EFH 
consultation in addition to an ESA consultation. Similarly, EFH consultation is required for Chinook 
salmon habitat, even if they are not listed under ESA. EFH consultation is being consolidated with ESA 
consultation based upon the NMFS finding that the ESA Section seven consultation process used by the 
Forest Service can be used to satisfy the EFH consultation. In this regard, the project Fisheries BA/BE is 
the EFH assessment of the action. 

Management Indicator Species 
Management Indicator Species (MIS) were chosen in the Forest Plan to represent several fish 
assemblages.115 Table 3-36 summarizes the Forest fish MIS.  

Table 3-36. Shasta Trinity National Forest Management Indicator Species fishes 

Fish Assemblage Group MIS Representative 
Anadromous Commercial/Recreational Sportfish Spring-Run Chinook (South Fork Trinity River only) Winter-

Run Steelhead 
Anadromous Threatened, Endangered & Sensitive 
Sportfish 

Spring-run (summer) Steelhead (South Fork Trinity River 
only) 

Inland Coldwater Sportfish Rainbow Trout 

Inland Warmwater Sportfish Largemouth Bass 

                                                 
115 See Forest Plan, page 3-11 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

132 - South Fork Management Unit - Shasta-Trinity National Forest 

All anadromous group MIS representatives will be analyzed for this project, as it is within the range 
of winter-run steelhead. Inland sport fish groups will not be addressed for this project, as it is not located 
within the inland portion of the Forest. 

Environmental Consequences – Fisheries___________________  
The Gemmill Thin Fisheries Biological Assessment and Evaluation (BA/BE) is an in-depth analysis that 
evaluates expected effects of the project on fish, fish habitat, coho salmon designated critical habitat, 
Essential Fish Habitat and Riparian Reserve (see Appendix N). The project BA/BE evaluates potential 
project effects on the factors and indicators determined to be important to anadromous fish habitat.116 
Indicators evaluated include water temperature, turbidity, chemical/nutrient contamination, physical 
barriers, substrate character, large woody debris, pool frequency/quality, large pools, off-channel habitat, 
refugia, width/depth ratio, streambank condition, floodplain connectivity, changes in peak/base flow, 
increase in drainage network, road density/location, disturbance history, Riparian Reserve, and 
disturbance regime. Results of the comprehensive fisheries analyses, as they are relevant to the decision 
to implement this project, are discussed below. 

The alternatives are evaluated for their projected effects (direct, indirect and cumulative) on the 
following resource areas:  

• Fish Habitat and Riparian Reserve 
• Fishes of Special Interest 

Alternative 2 – No Action 
Direct and Indirect Effects 
Fish Habitat and Riparian Reserve 
Alternative 2 will have no direct effect on fish habitat or Riparian Reserve.  

Alternative 2 will allow natural processes to occur in Riparian Reserve and fish habitat. Some 
Riparian Reserve timber stands are currently over stocked and in poor health, Alternative 2 will not 
improve riparian timber stand health. Fish habitat is recovering from historic mining and timber harvest, 
Alternative 2 will allow passive habitat restoration to continue. 

Fishes of Special Interest 
Alternative 2 will cause no effects to fish habitat or to fish. Improvement to habitat could be expected 
over time as areas recover from historic disturbance and fish numbers could increase. When combined 
with foreseeable actions of removing fish migration barriers on Forest and County roads, slight 
improvements to fish habitat and fish populations may occur over the long-term. 

                                                 
116 The Analytical Process for Developing Biological Assessments (USDA et al., 2004) defines specific indicators of 
fisheries habitat that are used in the Fisheries BA/BE to analyze/disclose effects of the project. 
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Alternatives 1 and 3 
Direct and Indirect Effects 
Fish Habitat and Riparian Reserve 
Direct effects to fish habitat may occur at water drafting locations and would be limited to bank 
trampling, vegetation disturbance, and erosion on one side of the stream for a distance of less than 20 
linear feet. Therefore the project may have insignificant negative effects on streambank condition in coho 
salmon critical habitat at several water drafting and road work sites. Although it would occur in 
designated critical habitat for coho salmon, drafting is not expected to affect coho salmon because the 
closest they are known to occur to proposed drafting sites is approximately 30 miles downstream. The 
action alternatives will directly affect conifer density within the outer 100 feet of Riparian Reserve 
associated with ephemeral and intermittent streams. No treatment is proposed within Riparian Reserve of 
fish-bearing or perennial streams. Conifer canopy density will be reduced from 60% to 90% down to 
60%, allowing the remaining trees in the stand to develop late successional characteristics. 

Several project elements117 may have insignificant negative effects on water temperature. The 
additive effects are still expected to be insignificant because decreases in stream shade are too small to be 
measured and will not result in any measurable increases in solar radiation reaching the stream channel.  

The project would have insignificant negative effects on turbidity and substrate from several project 
elements. The additive effects are still expected to be insignificant because effects will be spatially and 
temporally separated. Hall City Creek drainage would be most affected by the project. Focused hydrology 
CWE modeling and field review found that any sediment impacts would not be detectable or meaningful 
to downstream anadromous fish habitat. Turbidity or sediment that is generated from the project will be 
distributed over almost ten thousand acres of watershed with a highly diverse and complex drainage 
network. These characteristics will result in the rapid and significant dilution of the aforementioned 
insignificant individual and cumulative effects. 

The project may have insignificant negative short-term effects on pool frequency and depth by 
slightly increasing localized sediment supply due to ground disturbance. The project is also expected to 
have long-term positive effects to pool frequency through a reduction in sediment supply through better 
road drainage and surfaces. The project will have insignificant negative short-term effects due to physical 
disturbance from thinning within outer portions of select Riparian Reserve, and insignificant long-term 
positive effects on Riparian Reserve tree growth. 

Fishes of Special Interest 
The action alternatives have very limited potential to have any direct effects on fish. No management 
actions are planned within Riparian Reserve of streams that contain fish. The only planned action that 
may occur within streams that contain fish is water drafting. Implementing NMFS pumping guidelines for 
flow rates, flow volumes and proper screening is expected to fully protect all fish species; drafting is 

                                                 
117 The Fisheries BA/BE separates discrete project activities into “project elements” for purpose of analysis. Project 
elements include harvest, yarding, fuels treatment, road work, and hauling. 
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proposed in areas where coho salmon are not expected to occur. The summary of effects to primary 
elements of fish habitat is presented here. 

Water temperatures within the project area are well within the properly functioning range and are not 
expected to increase due to the project. Riparian Reserve and stream banks necessary for cover during 
rearing will not be affected by the project because of the limited streambank disturbance that may occur 
during the project. The project may lead to slightly increased turbidity during the winter rearing period 
although increases are not expected to be great enough, or of long enough duration, to affect foraging or 
growth. 

Adult fish migration occurs during high flow events between October and December, several 
indicators that relate to this activity may be affected by the Gemmill project. Short-term increases in peak 
flow may result as an effect of compacted and disturbed ground. These increases are modeled to be well 
within the threshold of concern118 for these watersheds resulting in no changes that would affect fish 
migration. Turbidity may have some short-term increase during runoff events in the first 2-3 years 
following project implementation. These events might result in minor changes to navigation however 
these short-term changes are not expected to be great enough to hinder the overall migration pattern of 
any fishes that may be present. Furthermore, no measurable effect to the reproductive or rearing stages of 
any of the anadromous or resident fish species is expected due to this project. 

Cumulative Effects – Alternatives 1 and 3119 
To analyze the cumulative effect(s) of the project on Fishes of Special Interest, Fish Habitat and Riparian 
Reserve, the unit of measure used to quantify the effect(s) is the proper functioning condition based on 
watershed condition class (WCC). The condition of instream (fish and fish habitat) and near stream 
(Riparian Reserve) resources is highly dependant on the overall condition of the watershed. The WCC is 
derived from the water quality cumulative effects model (see hydrology section) and is rated from WCC I 
to WCC III. 

• WC I - Watersheds exhibit high geomorphic, hydrologic, and biotic integrity relative to their 
natural potential condition. The drainage network is generally stable. Physical, chemical, and 
biologic conditions suggest that soil, aquatic, and riparian systems are predominantly functional in 
terms of supporting beneficial uses. 

• WC II - Watersheds exhibit moderate geomorphic, hydrologic, and biotic integrity relative to their 
natural potential condition. Portions of the watershed may exhibit an unstable drainage network. 
Physical, chemical, and biologic conditions suggest that soil, aquatic, and riparian systems are at 
risk in being able to support beneficial uses. 

• WC III - Watersheds exhibit low geomorphic, hydrologic, and biotic integrity relative to their 
natural potential condition. A majority of the drainage network may be unstable. Physical, 

                                                 
118 Threshold of concern (TOC) is explained in more detail in Chapter 3 – Hydrology. 
119 Note that cumulative effects analysis has been slightly revised to include effects from 2008 wildfires and the 
Westside plantation thinning, Westside watershed restoration, and motorized travel management projects. 
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chemical, and biologic conditions suggest that soil, riparian, and aquatic systems do not support 
beneficial uses. 

Data gathered during instream surveys in the project area have validated the WCC as derived from 
the cumulative watershed effects modeling. 

Cumulative Effects Bounding 
It should be noted that these bounding statements apply only to the spatial and temporal time frames that 
have been used in the fisheries, fish habitat and Riparian Reserve cumulative effects analysis. These 
statements are not meant to imply that effects are or, are not present and they should not be applied to 
other resources, as each specialist determines the appropriate bounds within which their resource should 
be analyzed. 

Geographic Bounding - Cumulative effects to Fishes of Special Interest, Fish Habitat and Riparian 
Reserve are addressed by 8th field subwatershed. The 8th field subwatershed is the most appropriate scale 
to analyze effects of this project to Fishes of Special Interest, Fish Habitat and Riparian Reserve because 
smaller field subwatersheds are generally too small to support fish. Larger scale (6th field) subwatersheds 
would dilute effects enough that impacts from this individual project would likely be unrecognizable. Two 
subwatersheds are addressed; Hall City Creek and Wilson Creek. 

Time Frame Bounding - See Chapter 3 Hydrology for a discussion of WCC time frames (i.e. time 
frames that are considered during the Watershed Condition Class modeling). Effects from permanent 
features such as roads will persist in perpetuity and effects from activities such as tree thinning may be 
completely recovered in 15 years or less. The effects to fish habitat often lag behind upland effects due to 
the length of time that it takes for streams to recover. Changes to fish habitat and the resultant effects to 
fish are often five to ten years behind those noticed in upland areas. These facts are considered when 
evaluating the short and long-term WCC scores to determine possible cumulative effects over a time scale 
that is most relevant to fisheries and aquatic resources. 

Table 3-37. List of watersheds and land use activities analyzed 

Road construction, harvest, yarding, 
and fuels treatment (Alternatives 1 and 3) 
will result in insignificant short-term 
negative effects to peak/base flow through 

increases in compaction and increasing the drainage network. Short-term increases on the drainage 
network (negative effect) will occur as a result of temporary roads and road re-construction. Project-
specific resource protection measures developed by the interdisciplinary team (see Chapter 2) are likely to 
limit the negative impacts to a level that cannot be meaningfully measured. 

8th Field HUC Drainage 
Area (acres) 

Activities Analyzed 

Goods Creek 1537 mining, roads, and timber 
Hall City Creek 2344 mining, roads, and timber 
Wilson Creek  1812 mining, roads, and timber 
Chancheulla Gulch 1772 mining, roads, and timber 
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Road reconstruction and road rehabilitation will result in insignificant short-term and long-term 
beneficial effects on peak/base flows and drainage network by decompacting problem areas and removing 
roads that interfere with the drainage network.  

Table 3-38. Summary of Cumulative Watershed Effects Analysis for Alternatives 1 and 3 

Modeling of the post project subwatershed condition 
(Table 3-38) shows a short-term change from the current 
conditions in one of the subwatersheds (Hall City Creek). 
The Goods Creek subwatershed shows some degradation 
(increased fine sediment levels) primarily as a result of 

private timber harvest, impacts from Highway 36 and other private land management activities; all other 
subwatersheds are predicted to return to existing condition levels within 10 years following project 
implementation (see Hydrology report).  

8th Field HUC 
Watershed Name 

WCC 
(existing) 

Short-term 
(1 years) 

WCC (Alt 1&3) 
Goods Creek III III 

Hall City Creek I II 

Wilson Creek  II II 

Chancheulla Gulch I I 

Alternatives 1 and 3 will maintain the current WCC in three of the four subwatersheds and thus 
maintain fish habitat and potential fish populations at current levels. Recently completed and planned fish 
passage projects at County and Forest roads in these subwatersheds will allow anadromous fishes to 
access more habitat. While Goods Creek is modeled as WCC III mostly due to future private timber 
harvest, the USFS recently (2007) removed a fish barrier which provided approximately 3 miles of 
additional stream habitat to anadromous fish in this system. The combination of this project with other 
current and foreseeable actions in Goods Creek will allow fish to use more habitat in the creek. For all 
fish species in this system, the increase in habitat quantity will far outweigh any project-related temporary 
decrease in habitat quality that may occur in localized areas above anadromous fish habitat. 

Affected Environment – Hydrology _________________________  

Geographic Boundary 

The project area lies within six 8th field (HUC 8) watersheds (Figures 3-13, 3-15, and 3-16 depict the 
watersheds) nested within three 7th field (HUC 7) watersheds that all drain into the Upper Hayfork 5th 
field (HUC5) watershed. Hayfork Creek drains into the South Fork Trinity River just over 30 miles 
downstream of the Gemmill project area. The topographic boundaries defining a given watershed are used 
to geographically define the area because land disturbances within a given watershed can directly and 
indirectly influence downstream water quantity, quality and channel stability.  

Time Frame 

This CWE analysis process utilizes a land use history to quantify the past and contemporary impacts. 
Within the project area, placer and strip mining impacts that occurred before 1940 are still impacting 
stream channel stability in Hall City Creek. The effects of existing roads and past and current timber 
harvest activities are included in this analysis because they contribute to the accelerated sedimentation 
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levels120 in the South Fork Trinity River and its tributaries. This analysis examines all past activities that 
may still be influencing watershed processes in the area and all known and assumed foreseeable actions 
which extends at least 10 years into the future. The analysis assumes that it will take three years to 
complete timber harvest activities, whereas the remaining treatments such as road decommissioning may 
take up to 10 years to complete. 

Watershed Characterization 

The project area is located within the Klamath Geomorphic Province, and the drainage network dissects 
meta-sediment and diorite rock types. The project area is bounded to the west by a low gradient reach of 
Hayfork Creek and to the east by the Sacramento and Klamath Rivers watershed divide. The average 
annual precipitation is about 55 inches. Flooding typically occurs between early December and mid 
February. Major flooding occurs during El Nino weather cycles and results from warm mono winds and 
rapidly melting snow. The largest flood of record occurred in 1964, where the South Fork Trinity River 
near the community of Hyampom peaked at about 84,000 cubic feet per second. Another significant flood 
occurred in 1997 that compromised several stream-road crossings within the project area. In December 
2003 and 2006, Upper Hayfork Creek, including Goods Creek, peaked above flood stage and washed out 
roads and inundated homes near Wildwood. 
 

                                                 
120 Described in Raines, 1998 
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Figure 3-13. Map illustrating the Gemmill Project area watersheds

HUC 8 Watersheds 
Chanchellula Gulch (HUC 8) 

Wilson Cr (HUC 8) 
Hall City Cr (HUC 8) 

Goods Cr (HUC 8) 
Unnamed North & South 

Tributaries to Hayfork Cr (HUC 8) 
Chanchellula Gulch-Shell Gulch (HUC 7) 
Hall City Cr – Wilson Cr (HUC 7) 
Stringbean Cr- Goods Cr (HUC 7) 
within Upper Hayfork Cr (HUC 5) 

Upper Hayfork Cr (HUC 5) within 
South Fork Trinity River (HUC 4) 
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Figure 3-14. Longitudinal profiles of main channels for Gemmill Project watersheds listed in Table 3-39. 
Horizontal distance represents the distance from Hayfork Creek. Vertical exaggeration is about 7 times 

Table 3-39. Gemmill Project 8th field Watersheds 

Watershed 
Name 

Drainage 
area (acres) 

Mean 
Elev (ft) 

2 Year 
Flood Q 

(cfs) 

25 Year 
Flood Q 

(cfs) 

Relief 
Ratio 

Stream 
Density 

(-mi) 

Geomorphic 
Index (Ps) >Q25 

Time of 
conc 
(Tc) 

Good’s Creek 1537 3655 138 568 0.11 6.4 0.06 0.42 
Unnamed 
South121 

361 3587 38 161 0.08 3.8 0.01 0.31 

Hall City Creek 2344 3670 201 819 0.10 5.8 0.09 0.68 
Unnamed 
North122 

325 3420 35 149 0.24 8.1 0.03 0.13 

Wilson Creek 1812 3864 155 649 0.10 5.7 0.10 0.69 
Chanchelulla 
Gulch 

1772 3664 156 643 0.14 5.7 0.16 0.48 

Watershed 
Areas  

8150 3660 617 2424 0.17 5.9 -- -- 

The geomorphic description of the 8th field watersheds is important to this analysis because these 
smaller channels are the closest streams to the proposed activities. These small watersheds range in size 
from 325 acres (A subdivided 8th field watershed) to 2,344 acres, have an average relief ratio of 13%, an 
average elevation of 3,643 feet, and the drainage network is pear shaped and has a contorted dendritic 
                                                 
121 The Unnamed South Tributary to Hayfork Creek 8th field watershed was subdivided to assess one small tributary. 
The actual 8th field watershed is 2551 acres.  
122 The Unnamed North Tributary to Hayfork Creek 8th field watershed was subdivided to assess one small tributary. 
The actual 8th field watershed is 1721 acres.  
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pattern. The drainage size, network geometry, and density of tributary confluences indicate that 
confluences are likely locations of channel change and sources of channel complexity (Table 3-39 and 
Figure 3-14) (Benda et al., 2004).  

The majority of the stream channels are transport reaches (i.e., 3-20 % gradient) and source reaches 
(i.e., > 20 %), with coarse gravel bed-material, these relatively small and steep channels deliver sediment 
to Hayfork Creek (Figure 3-14). There are less than 3 miles of response reaches (<3%) in project area 
watersheds with the majority in Hayfork Creek and the lower end of Good’s, Hall City, and Wilson 
Creeks (Figures 3-13 and 3-14). The response reaches are the areas where sediment accumulation would 
most likely occur. 

The drainage network has downcut through erodible bedrock (e.g., diorite) and fault zones. The 
present channel morphology is formed by large episodic (i.e., acute >Q25) pulses of sediment and woody 
debris and is maintained by average annual bankfull flows (Q2) (Table 3-39). The geomorphic index 
indicates that these watersheds have a 0.10 sediment delivery ratio meaning these are steep watersheds 
with limited sediment storage capacity that deliver sediment directly to the response reach of Hayfork 
Creek (Table 3-39). The high gradient channels limit sediment storage potential and provide limited 
aquatic habitat as compared to the lower gradient channels as found at the mouth of Chanchellula, Hall 
City Creeks and Hayfork Creek (Figure 3-14). 

Analysis Process Overview 

For the Gemmill Project, the analysis process developed for the Forest, Klamath Geomorphic Province 
(Fitzgerald, 2007) is used to characterize and quantify the current and potential condition of water quality 
and quantity. The Equivalent Road Area (ERA)123 and sediment budget methods are utilized. These 
analysis tools evaluate rainfall and runoff and predict the likely project effects on upland sediment 
delivery, sediment transport, and catchment sediment yield.  

The analysis process is a progressively intensive method dependent on the perceived level of risk to 
water quality, quantity, and beneficial uses. Small projects (i.e., less than 200 acres) in the uplands with 
limited hydrologic connectivity (i.e., very few controllable sediment discharge sources) require a less 
intensive analysis; whereas large projects (i.e., greater than 1,000 acres) with the potential for catchment-
scale impacts get a field intensive assessment to decrease the potential for adverse effects. This most 
intensive assessment, referred to as Level III CWE analysis, was completed for the Gemmill Thin Project 
and appropriate resource protection measures were integrated into project design (see Chapter 2 resource 
protection measures).  

Upland disturbances that change the magnitude, frequency, timing and duration of runoff and 
sediment delivery are evaluated within subwatersheds that drain out of the project area into Hayfork 
Creek. Hayfork Creek is water quality impaired by sediment and a Total Maximum Daily Load124 is in 
place for reducing sediment to levels to improve conditions for beneficial uses. A sediment budget was 
developed for Gemmill Project watersheds using landform, land use and instream data. Subwatersheds 
                                                 
123 ERA is defined in Appendix B Glossary 
124 See USEPA (1998) for the Total Maximum Daily Load document. 
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with the greatest potential for adverse effects are rigorously analyzed to determine opportunities to 
maintain or improve watershed condition.  

As explained in Chapter 3 Fisheries, Watershed Condition Class (WCC) is used to describe likely 
conditions for instream (fish and fish habitat) and near stream (Riparian Reserve) resources. WCC is 
determined through cumulative watershed effects modeling that considers effects of management actions 
and natural events (i.e. wildfire and flood events) and predicts the condition of watershed resources. This 
analysis assumes that applicable USDA Forest Service Region 5 Best Management Practices and project-
specific resource protection measures125 will be implemented as described in the Gemmill Thin FEIS to 
prevent the direct, indirect, and cumulative effects of proposed ground disturbing activities.  

Existing Condition  

Most of the streams draining the project area are in a moderate condition (Watershed Condition Class II) 
and have impaired waters that do not provide protection for beneficial uses.126 Fish habitat in Goods Creek 
is degraded from sedimentation associated with past land use activities and the ongoing channel alteration 
caused by State Highway 36. A new bridge was installed on Goods Creek in 2007 (Forest road 29N28) 
which provides improved geomorphic stream function by allowing the stream to pass aquatic organisms, 
bed load and organic debris that were impeded above the old stream crossing. The stream channel at this 
location is recovering from the years of aggradation that occurred above the old crossing. Another bridge 
will be installed on Wilson Creek in the foreseeable future to correct many of the same aquatic issues that 
were present at Goods Creek. The Forest is currently seeking funding to implement this crossing upgrade. 

Following publication of the Gemmill Thin Draft Environmental Impact Statement (DEIS), the Forest 
was affected by significant wildfires (2008 fire season) and three proposed actions127 were developed that 
may be relevant to the interdisciplinary cumulative effects analysis for Gemmill Thin. This cumulative 
watershed effects analysis (Chapter 3 Hydrology) was revised to include the additive impacts of these 
events. The following section discloses additional relevant data specific to the 2008 fires and additional 
foreseeable actions. 

The Gemmill Thin project area was unaffected by the wildfires of 2008; however watersheds that 
drain from the area were partially burned. The areas that burned at moderate and high burn severity are 
depicted in Table 3-40. One 8th field watershed (HUC8), an Un-named North Tributary to Hayfork Creek 
had 32 acres that burned at moderate severity which raised the %ERA from 1.3% to 1.4. The 7th field 
watershed Halls City-Wilson Creek had no change in disturbance level at 3.1% ERA. The Chanchellula 
Gulch – Shell Gulch 7th field Watershed (HUC7) had 26 acres burned at a high soil burn severity and 235 
acres burned at a moderate burn severity which resulted in an increase from 2.6% ERA to 2.8 percent 
ERA. Effects of the 2008 wildfires resulted in only minor change to disturbance levels associated with 
this project. 

                                                 
125 Project-specific BMPs are in Appendix O, and resource protection measures are in Chapter 2. 
126 As described in USEPA (1998) 
127 Westside plantation thinning, Westside watershed restoration, and Forest-wide motorized travel management 
projects. 
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Figure 3-15. Timber harvest history by land ownership and 2008 wildfire severity within Gemmill Thin 
watersheds 
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Table 3-40. Existing Disturbance Levels 

Watershed Name (HUC 7 & 
HUC 8) 

HUC 
Acres 

Existing 
ERA (%)

2008 Wildfire 
High Severity 

Acres 

2008 Wildfire 
Mod Severity 

Acres 

Existing 
ERA % 
(+Fire) 

Existing 
% of TOC 

(+ Fire) 

Existing 
WCC 

Stringbean Creek-Goods 
Creek Total (HUC 7) 

7970 3.0% 0 0 3.0% 19% 1 

Goods Creek 1856 7.1% 0 0 7.1% 44% 2 
Unnamed South Hayfork Trib 2551 3.1% 0 0 3.1% 19% 1 

Halls City Creek-Wilson 
Creek Total (HUC 7) 

5877 3.1% 0 32 3.1% 20% 1 

Halls City Cr 2344 6.6% 0 0 6.6% 41% 2 
Unnamed North Hayfork Trib 1721 1.3% 0 32 1.4% 9% 1 
Wilson Cr 1811 5.0% 0 0 5.0% 31% 1 

Chanchellula Gulch-Shell 
Gulch Total (HUC 7) 

7730 2.6% 26 235 2.8% 18% 1 

Chanchellula 1772 2.6% 0 0 2.6% 16% 1 

Foreseeable Actions128 

The timeframe of impacts caused by foreseeable actions is 10 years after project implementation. It is 
difficult to predict what activities will occur on private land; however, road and timber activities are likely 
to continue for the reasonably foreseeable future. Additional watershed restoration activities are expected 
to continue such as road decommissioning and upgrading a stream crossing on Wilson Creek, see 
Cumulative Actions Table E-1 in Appendix E. These types of projects are expected to reduce erosion and 
sedimentation and improve habitat for beneficial uses of water and ultimately will directly benefit 
watershed condition. 

The three relatively new foreseeable actions considered (not listed in Appendix E) are the Westside 
plantation thinning, Westside watershed restoration, and motorized travel management projects. The 
Westside plantation project is proposing to thin plantations over the next 10 years; by mechanical 
thinning, hand thinning and mastication. It is assumed that all will be mechanically thinned to present the 
greatest potential disturbance. Plantations within the Gemmill Thin watersheds are presently scheduled 
for treatment in 2019, treatment acres by watershed are depicted in Table 3-41. The Westside watershed 
restoration project is proposing to decommission almost 8.5 miles of roads within the watersheds affected 
by the Gemmill Project, distributed as depicted in Table 3-41 and Figure 3-16. Most of the 
decommissioning work is in Halls City-Wilson Creek 7th field watershed. 

The Forest motorized travel management project is proposing to designate new system routes. The 
additions are administrative actions that adopt existing non-system routes that have passed through an 
interdisciplinary screening to minimize potential for environmental issues. This project proposes to adopt 
0.5 miles of ridge top route between Goods Creek and the Un-named South Tributary to Hayfork Creek 

                                                 
128 Future foreseeable actions include Appendix E and the Westside plantation thinning, Westside watershed 
restoration, and Forest-wide motorized travel management projects. 
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all within the Stringbean Creek–Good Creek 7th field watershed. The travel management project will also 
result in closure of the additional non-system routes within the watershed which will reduce the 
disturbance levels in the watershed over time. 

Table 3-41. Future Foreseeable Activities and Disturbance Level Changes129 

Watershed Name (HUC 7 & 
HUC 8) 

Westside 
Plantation 

Thin 
acres 

Westside 
Restoration 

Decom 
miles 

Route 
Designation 
(Alt 2 & 5) -
new miles 

% ERA 
Net Change 

of Future 
Foreseeable

Future 
Foreseeable 

% of TOC 

Existing 
WCC – WCC 

with all 
Future 

Foreseeable

Stringbean Creek-Goods 
Creek Total (HUC 7) 

201.0 3.25 0.50 4.18% 45% 1->2 

Goods Creek 18.9 1.31 0.25 14.17% 133% 2->3 
Unnamed South Hayfork Trib 37.3 1.35 0.25 2.74% 37% 1 

Halls City Creek-Wilson 
Creek Total (HUC 7) 

87.6 4.17 0.00 3.16% 39% 1 

Halls City Cr 0.0 1.23 0.00 2.53% 57% 2 
Unnamed North Hayfork Trib 87.6 0.59 0.00 2.74% 26% 1 
Wilson Cr 0.0 2.35 0.00 4.37% 58% 1->2 

Chanchellula Gulch-Shell 
Gulch Total (HUC 7) 

39.9 0.95 0.00 0.00% 18% 1 

Chanchellula 39.9 0.87 0.00 0.01% 16% 1 

The likely impacts of foreseeable activities which include private land use, influence disturbance 
levels just enough to increase the WCC in two 8th field watersheds (Goods and Wilson) and one 7th field 
watershed (Stringbean Cr –Goods Cr). 

                                                 
129 Table does not include the effects of Gemmill Thin Project 
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Figure 3-16. Map of Gemmill Project Analysis Area, 2008 Wildfires and recently developed Foreseeable 
Activities 
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Analysis and Confidence Level 

This analysis relies on field verified landform and land use data making the confidence in the analysis 
medium to high. About 45% of the available land use history data and information were ground verified 
which focused on past timber harvest, road condition, mining impacts, and other public uses. Confidence 
in the accuracy of the data suggests the ERA results have an error of +/- 10%, and the sediment budget 
results have an error of +/- 50%. This is considered to represent a relatively low margin of error. 

Environmental Consequences – Hydrology__________________  
The direct, indirect, and cumulative environmental consequences of implementing either Alternative 2 (no 
action), Alternative 1 (proposed action), and Alternative 3 of the Gemmill Project were evaluated using 
the analysis process described above. This analysis quantifies the present watershed condition relative to 
background or pre-human disturbance conditions and known land use disturbances caused by timber 
harvest activities, road construction and use, mine operations, wildland fire/fuel treatments, urban 
development, and grazing. The future watershed condition is estimated by factoring the potential impacts 
from the proposed action, connected actions (e.g., roads and fuels treatments), and foreseeable future 
actions (e.g., private timber harvest). Impacts from urban development and grazing are not quantified as 
part of the ERA or sediment budget because the area of impact is too small to be quantified (i.e., < 10 
acres); however, urban impacts are indirectly accounted for by including private roads. 

The Forest Plan established Threshold of Concern (TOC) for 5th field Hydrologic Unit Code (HUC) 
watersheds. The TOC is a measure of natural watershed sensitivity and provides a quantitative measure to 
evaluate the impact of land management activities on watershed condition (Haskins, 1983). Because this 
analysis evaluates 7th and 8th field watersheds (smaller than 5th fields), comparing watershed ERAs 
predicted in this analysis to the Forest Plan TOC overstates watershed impacts and potentially the 
resultant WCC rating. 

Alternative 2: Direct and Indirect Effects 

Direct effects include any action that directly affects a stream channel or water quality. Indirect effects are 
effects that are delayed in space or time but may have an effect on water quality or channel condition. 
There are no direct or indirect effects of Alternative 2, the no action alternative. Because this analysis of 
no action still considers the effects of future foreseeable actions in the area, all watersheds are expected to 
have a minor increase over background levels in chronic sediment delivery and a moderate increase in 
acute sediment delivery, with minor increases in turbidity, and moderate stress on fish. The geographic 
extent of sediment impacts would be immediately offsite, and are not impacting Hayfork Creek. The 
duration and frequency of sediment delivery in these watersheds remains as an intermittent adverse effect 
on beneficial uses.  

Hall City Creek 
Hall City Creek 8th field watershed is rated as WCC I, indicating that it has high integrity relative to 
natural potential condition. There is sediment delivery increases downstream from roads, legacy mining, 
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and timber harvest activities. Where Trinity County Road 302 crosses Hall City Creek, the road creates a 
fish migration barrier and commonly overflows during average flood events. Field data show that the road 
has overflowed three of the last five water years. The Forest Service has no authority over this crossing. 
Trinity County (2002) inventoried the crossing and rated it as a fish migration barrier with a moderate 
priority for upgrade. Substantial fill erosion and diversion occur as a result of the undersized culvert, and 
there is potential fish habitat upstream.  

Wilson Creek 
Wilson Creek 8th field watershed is rated as WCC II. The road network is semi-stable with limited active 
surface erosion, and past timber harvest activities are almost fully recovered. The main issue for Wilson 
Creek is the Forest Service 30N04 road crossing that creates a fish migration barrier. This stream-road 
crossing is scheduled to be upgraded in the foreseeable future to improve fish and flood passage.  

Goods Creek 
Fish habitat in Goods Creek remains in a state of recovery from channel adjustment associated with a 
relatively new crossing upgrade, ongoing impacts of Highway 36, and current and foreseeable timber 
harvest on private lands. Goods Creek 8th field watershed is rated as WCC III, mainly due to controllable 
sediment discharge from roads and activities on private land as well as channel alteration from Highway 
36. The Forest Service 29N28 road crossing was recently upgraded to and open-bottomed arch that 
provides improved fish and flood passage. 

Chanchellula Creek 
Chanchellula Creek 8th field watershed is rated as WCC I. The north and north-east portion of this 
watershed drain Wilderness and roadless area; disturbances caused by past timber harvest in this 
watershed are almost fully recovered.  

Alternative 1: Direct and Indirect Effects 

This analysis evaluates the direct and indirect impacts of the proposed harvest activities, fuel treatments, 
temporary road and landing construction, road drainage improvements, and road decommissioning. It 
evaluates the cumulative effects of this project combined with connected actions and future foreseeable 
actions that include prescribed burning, plantation management and private timber harvest (see Figure 3-
16 and Appendix E). By design this project prevents new controllable sediment discharge sources, 
eliminates existing sources, disconnects the road network from the drainage network, and reduces the risk 
of stream-road crossing failure in project watersheds. The greatest risk for sedimentation is from units 
adjacent to streams or within and adjacent to unstable areas. Most units are along ridgetops on upper 
slopes away from stream channels, and equipment exclusion buffers have been established for all streams 
(Chapter 2, resource protection measures).  

During project implementation, the probability of chronic sediment delivery increases where haul 
roads, landings, temporary roads, and timber harvest activities dissect or are near streams. Short-term 
sediment delivery is probable at stream road or skid trail crossings. Treatments like soil ripping and road 
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decommissioning would reduce direct and indirect impacts caused by road and timber harvest activities 
until they recover within about 10 years following project implementation. Alternative 1 will not cause 
any direct or long-term indirect impacts that further exacerbate runoff and sediment delivery.  

The watershed most affected by the project would be Hall City Creek 8th field (nested within Hall 
City Creek-Wilson Creek 7th field) watershed. Potential effects of the project on future watershed 
condition are discussed for each watershed under Alternatives 1 and 3: Cumulative Watershed Effects 
below. 

Alternative 3: Direct and Indirect Effects  

Like Alternative 1, this alternative is designed to prevent degrading water quality and beneficial uses. The 
major difference is that timber harvest activities prescribed in Alternative 3 will cause less ground 
disturbance because this alternative includes an 18 inch DBH cutting limit which will result in less 
ground disturbance and subsequent runoff and erosion. Overall Alternative 3 will not cause as much 
ground disturbance as Alternative 1, but the difference is insignificant since the short-term disturbances 
from haul roads, landings, temporary roads, and timber harvest are relatively the same, and the fact that 
other foreseeable actions (i.e., private timber harvest and road-related impacts) will contribute to 
increased sedimentation regardless of Forest Service actions (Figure 3-17). 

As designed, Alternative 3 will not cause any long-term direct or indirect impacts that further 
exacerbate runoff and sediment delivery.  

Alternatives 1 and 3: Cumulative Watershed Effects 

Cumulative Watershed Effects (CWE) are defined as all effects on beneficial uses of water that occur 
away from the location of actual land use which are transmitted through fluvial systems (FSH 2509.22). 
This project level CWE analysis, which includes both ERA and sediment budget calculations, shows very 
little difference between the CWE of Alternative 1 versus Alternative 3. The predicted percent over 
background sediment yield for acute and chronic sediment yield,130 are within the models margin of error 
(i.e., 50%) and there is no difference between the modeled results for the two action alternatives. The 
ERA results are also similar (Figure 3-17) with a 10% margin of error. For Hall City Creek, the ERA for 
Alternative 3 is 1% less than Alternative 1, a measurable difference. However, this difference is not 
realized in the sediment budget results since the margin of error is higher and the increases may be 
realized as increased runoff rather than increased erosion.  

                                                 
130 Calculated in the sediment budget analysis 
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Figure 3-17. CWE analysis ERA model results for the affected area. High risk is >80%, Moderate risk is 
>40%%, and low risk is <40%. The larger watersheds are labeled as HUC 7, all other drainages are smaller 8th 
field watersheds that are nested within the HUC 7 

Figure 3-17 shows ERA model results for no action (Alternative 2), which includes effects of 
foreseeable actions, and the cumulative effects of Alternatives 1 and 2. For Alternatives 1 and 3, WCC is 
maintained within Stringbean-Goods Creek HUC 7 and Chanchellula-Shell Gulch HUC 7; WCC is 
increased in Hall City-Wilson Creek HUC7 from WCC I to WCC II due to effects of the project. These 
watershed effects are expected to diminish within five years of project implementation. Fish passage 
barrier improvements implemented by the Forest Service will improve watershed condition by reducing 
sediment inputs and allowing salmonids access to the upper reaches of Goods and Wilson Creeks.  

Sediment Budget 
Using the sediment budget to predict the cumulative effects of the project, the percent over background 
sediment yield from acute (Q25, which implies a larger storm with a 25 year recurrence) sediment delivery 
is predicted to be significantly higher than the 250% of background highest risk level identified. There is 
little difference between the effects of the alternatives. The reason for this is that with storm events of this 
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magnitude overland flow will occur and there will be a greater potential for erosion on newly disturbed 
sites, regardless of which action alternative is implemented. Overland flow will transport sediment to 
stream channels under each alternative (including the no action) at rates greater than 250% of normal 
during a 25-year event. 

Figure 3-18. Sediment yield Q25 (i.e., acute) percent over background for existing condition, Alternative 1, and 
Alternative 3 for the first year following project implementation 

The chronic sediment delivery (Q2) flood event (Figure 3-19) predicts a sediment yield that is 
substantially less than 125 % over background threshold131 which means there is a relatively low risk for 
increased sedimentation with a relatively small frequent storm. Relative to present and foreseeable acute 
sediment yield, the short-term increases (lasting up to five years) in chronic sediment caused by this 
project are minor, do not raise chronic sediment yield over the 125% over background threshold, and 
would not measurably degrade water quality (Figure 3-19). The potential impacts will be localized (i.e., 
less than ¼ mile downstream), minor, and last for two to three years. 

                                                 
131 The 125% over background threshold is identified in the Trinity River TMDL (USEPA, 2001) 
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Hall City Creek 
Most project activities are proposed within the Hall City Creek subwatershed, therefore this area would be 
most affected by the project. Sediment budget predicts a substantial increase in chronic sediment yield 
(Q2) for Hall City Creek (Figure 3-19). For five years following project implementation, Hall City Creek 
is likely to exceed the 125% over background threshold for sediment yield (Figure 3-19). Relative to 
present and foreseeable acute sediment yield, the short-term increases in chronic sediment are minor and 
will not measurably degrade water quality. The potential impacts will be localized (i.e., less than ¼ mile 
downstream), minor, and last for two to three years. 

Wilson Creek 
Small increases in chronic controllable sediment discharge are predicted for Wilson Creek (Figure 3-19). 
These short-term increases also result from the future foreseeable actions including prescribed burning. 
These impacts will recover within five years of project implementation. Long-term the CWE risk is 
predicted to decrease, the WCC is maintained, and acute sediment yield (Q25) decreases over time.  

Goods Creek 
A substantial increase in acute sediment yield (Q25) above the present level was predicted for Goods 
Creek (Figure 3-18). Most of the increases result from ongoing impacts from roads and assumed 
foreseeable activities on private land. The short-term increases in chronic sediment (Q2) due to the project 
are minor and do not exceed the 125% over background threshold.  

Chanchellula Creek 
Small short-term increases in chronic controllable sediment discharge (Q2) are shown for Chanchelulla 
Creek (Figure 3-19) and long-term decreases are shown for acute (Q25) sediment yield. The increased 
chronic sediment yield results mostly from the future foreseeable prescribed burning. Regardless, the 
watershed would recover from potential impacts of this project within five years of implementation. 
Long-term the CWE risk is predicted to decrease and the WCC will be maintained and slightly improved. 
This improving trend is based on the reasonably foreseeable future activities on public lands that include 
fish passage improvement projects and road decommissioning. 
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Figure 3-19. Sediment yield Q2 (i.e., chronic) percent over background for existing condition, Alternative 1, 
and Alternative 3 for the first year following project implementation 

Water Quality and Geomorphology Summary 

One of the purposes of the project is to maintain and improve the long-term watershed condition. The 
resource protection measures, listed in Chapter 2, are designed to minimize the short-term impacts from 
timber harvest, fuels reduction, and road use activities and improve long-term watershed condition. 
Measures aimed at reducing peak flood flows and controllable sediment discharge are focused on 
disconnecting the road network from the stream channel by reducing road-stream crossing diversion 
potential and improving road drainage. In addition, soils within the disturbed areas will be de-compacted 
to improve infiltration and vegetation recovery at the watershed scale. Implementation of BMPs 
(Appendix O) as well as the decommissioning of approximately 12 miles of existing roads, trails, old skid 
trails that are discharging sediment is expected to eliminate existing erosion sources and prevent new 
ones. Decommissioning entails removing culverts, ripping and out sloping the road surface, and closing 
road junctions. The goal of road decommissioning is to control surface runoff and erosion leaving the 
road unavailable for future use. See Appendix C for a list of roads proposed for decommissioning. 

The CWE analysis results show that the short and long-term sediment yield increases from the 
Gemmill Project are unlikely to degrade local and regional water quality. Long-term sediment yield 
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decreases are predicted as well. There will be a moderate increase in chronic sediment yield with a minor 
increase in turbidity. The geographic extent of the predicted impacts are moderate, immediately offsite, 
and do not translate to watershed scale impacts. The duration and frequency of the impacts are moderate 
and may have intermittent effects to water quality.  

The sediment budget for the existing conditions (i.e., baseline) of the affected area indicates that the 
percent over background sediment yield is 19% per Q2 flood event and 245% per Q25 flood event. The 
sediment yield is predicted to increase between 9 and 40% per Q2 flood event and remain the same for the 
Q25 flood event for the first five years following project implementation (Figures 3-18 through 3-19). The 
acute sediment yield is predicted to decrease 5% within 10 years of project implementation. This 
conclusion is based on the sediment yield from the expected effects of the project combined with effects 
of reasonably foreseeable actions. 

Affected Environment – Transportation _____________________  
The Gemmill Thin project is located north of State Highway 36, west of the Forest’s Harrison Gulch 
Ranger Station, and south of Chanchellula Gulch. Private land associated with community of Wildwood 
borders a portion of the southern and nearly all-of-the western project boundary. Trinity County road 302 
(Wildwood Road) provides the connection between both Highway 36 and Highway 3. The entire project 
is on the South Fork Management Unit, Yolla Bolla Ranger District, in Trinity County. 

The management prescription for the project area is Prescription VII: LSRs and Threatened, 
Endangered, and Selected Sensitive Species (Late Successional Ecosystem and Wildlife Habitat 
Management Emphasized; Road Construction and Reconstruction Permitted).  

Both National Forest System Roads and unclassified roads are found in the project area. The project 
proposes decommissioning of non-system and system roads (12 mi.), construction of temporary roads and 
reconstruction of system roads (23 mi.) with post-project closure (administrative use only) of 
approximately 2 miles of road. 

Primary arterial/collector routes in the project area are County Road 302, State Highway 36, and 
30N01 (County Line Road). Overall, Forest Service System roads within the assessment area are in good 
condition. Most have crushed rock surfaces. Several of the main roads have been bladed and shaped 
within the last 5 years. In addition, 26 segments of existing unclassified roads totaling approximately 10 
miles have been identified and mapped. These roads originated from previous mining, fires, timber 
harvest, and recreation activities, particularly on flatter terrain such as that found in many proposed 
treatment units, where overland pathways built by woodcutters, recreational OHV riders, hunters, and/or 
campers are frequently found. 

Environmental Consequences – Transportation ______________  
The proposed action includes several road-related actions planned with timber harvest, post-harvest fuel 
treatments, and road decommissioning (See Appendix C, Road Actions). A combination of both system 
and unclassified roads will likely be used to remove commercial timber products as either saw logs or 
biomass. 
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The design vehicle for the timber harvest is the log truck. Road reconstruction and the use of existing 
unclassified, new temporary roads, and landings will impact rock surfaced roads. Replacement rock is 
recommended on all roads near temporary landings and road/trail intersections as an erosion control 
measure. Some unclassified roads will be used for harvest activities; many will be closed immediately 
post-harvest by the logger/purchaser while others will remain open longer to support post-harvest fuel 
treatments before being decommissioned.  

The design vehicle utilized for biomass processing and product removal with post-harvest fuel 
treatments will be the chip van, which will require an upgrade in road standards. Use of chip vans will 
require more road width, clearing height, curve widening, and turn radius. Road grade, vertical curve, and 
turn-around opportunities for these vehicles must also be considered when developing road work 
proposals to accommodate this standard.  

Each alternative would have some impact on State highways and Forest Service system roads due to 
timber hauling and/or administrative traffic, or lack thereof. With action alternatives this impact would 
primarily be in the form of wearing of the road surface with increased traffic, a reduction in the amount of 
surface erosion and potential sediment delivery into adjoining streams with proposed road reconstruction, 
maintenance, and surface replacement, and a reduction in the road density by decommissioning several 
unclassified roads. 

Alternative 2 - No Action 

The opportunity to refine the transportation system, including improving the road system and removing 
unnecessary roads within the assessment area, would be foregone. There would be no direct, indirect, or 
cumulative effect to the transportation system from implementing the no action alternative except for 
continued deterioration of the road system, user created trails, and erosion-related problems. 

With the no action alternative there would be no increase in project-related traffic and surface wear, 
but also no correction of existing erosion-related problems on system and unclassified roads.  

Alternative 1 

Alternative 1 would have some impact on State highways and Forest Service system roads due to 
timber/chip hauling and associated administrative traffic. This impact would primarily be in the form of 
wearing of the road surface, but with a reduction in the amount of surface erosion and potential sediment 
delivery into adjoining streams due to the proposed road reconstruction of 23.62 miles of system road. 
Road reconstruction will likely also improve efficiency and safety of travel on these roads. The Forest 
Service would monitor road reconstruction and maintenance on Forest Service system roads during and 
after harvest activities to assure that road reconstruction and maintenance is completed to specified 
standards as part of Forest Service timber sale contract requirements. In addition, there would be a 
reduction of future road maintenance needs because of the decommissioning of an estimated 12.05 miles 
of roads. 
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Reconstruction 
Under Alternative 1, grading and brushing will be required on all roads. With the exception of roads to be 
decommissioned, native-surfaced system roads planned for use and proposed for reconstruction activities 
will receive spot-rock surfacing as needed. Reconstruction for hauling will include widening roadbed to a 
minimum of 12-14 feet, including curve widening to accommodate log truck use, installing rock dips 
and/or culverts of suitable size to support Q100 standards, and strengthening existing soft and predicted 
weak spots in road surfaces ahead of heavy traffic use. Twelve system roads are planned for use, and each 
requires some form of specified reconstruction. Aggregate surfacing is present on 10 of the 12 roads. 
Worn and thin sections on these roads will be replaced as determined by the design engineer. 
Approximately 2 miles of these roads were identified in the Gemmill Roads Analysis Report (RAP) for 
closure, with administrative access only. These closures will be completed following project 
implementation.  

It is estimated that 10 segments of existing unclassified roads totaling 2.5 miles will be used as 
temporary roads necessary to facilitate timber and biomass removal. One of these roads, U29N07K, will 
have temporary road construction at both ends to facilitate access for timber removal. The use of this 
unclassified road will access units 21, 22, 23 without necessitating construction of addition temporary 
roads and landings. At present, this road receives much local and regional recreational OHV use, 
including during wet weather which is an erosion concern. For project implementation, the road will be 
reconstructed to engineering specifications and used throughout the life of the project. Upon completion 
of project activities, the road will be decommissioned, with an effort to design the road closure around 
prohibiting access by OHVs. 

New Construction 
No new construction of specified road is planned with this project. 

Haul Route  
Haul comparison showed Weaverville to be the nearest appraisal point. 

Right of Way (ROW) and Cost Share Status 
No transportation-related ROW or Cost Share issues have been identified with the proposed project. 

Water Source 
A map of the designated water sources for drafting permitted for use for dust abatement during project 
implementation is provided in Appendix A (Maps). Lignin sulfate may be used in lieu of water for dust 
abatement. 

Alternative 3 - Diameter Limit 

Expected effects to the transportation system from Alternative 3 are identical to the effects disclosed for 
Alternative 1 because there are no changes to total number or miles of roads constructed or reconstructed. 
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Affected Environment - Heritage Resources _________________  
Within the Gemmill Thin project area there are 13 previously recorded sites that are either eligible for the 
National Register or have an indeterminate status. All sites located within or near project thinning units 
are listed below:  

• 05-14-51-04 Hall City Caves 
• 05-14-51-84 Wilson Cabin 
• 05-14-51-85 Hall’s City Creek Mine 
• 05-14-51-86 Bill’s Hideaway 
• 05-14-51-92 China Cabin Sale Site #2 
• 05-14-51-94 Muddy Waters Mud Site 
• 05-14-51-96 Wade’s Saddle 
• 05-14-51-97 Flea Ridge 
• 05-14-51-98 Gravel Slope 
• 05-14-51-99 Flakey Scorpion 
• 05-14-51-131 Shiell Flume Site 
• 05-14-51-304 Upper Hall City Creek 
• 05-14-51-338 New Poston Mine 

Two previously unrecorded sites were identified during field survey. They are: 
• 05-14-51-339 Three Windfall Site 
• 05-14-51-340 Bottom of B Spur 

Each of these sites will be flagged and avoided following the standard resource protection measures 
in the Forest Service, Region 5 section 106 Programmatic Agreement (see resource protection measures 
in EIS Chapter 2). This work will be coordinated with the project planner and contracting officer 
representative overseeing the project.  

Environmental Consequences - Heritage Resources __________  
This heritage resource analysis has been completed in accordance with the CEQ memorandum of June 24, 
2005, regarding “guidance on the consideration of past actions in cumulative effects analysis.” In 
addition, this analysis incorporates guidance identified in the R5 white paper titled “Analysis of 
Cumulative Effects in NEPA” dated 8/4/2005. 

The unit of measure used to analyze the direct and indirect cumulative effect(s) on archaeological 
resource sites is based on a linear scale that measures potential adverse effects. This method, developed 
by the project archaeologist from professional experience, has observed that the relative proximity of 
archaeological resources to some type of ground disturbing activity (GDA) increases the likelihood of 
direct and indirect effects. An example of a GDA could be a linear travel route, such as a road or 
treatment unit in a vegetation management project. Most sites beyond 100 yards from some manner of 
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GDA suffer little chance for adverse effects. Sites within 100 yards or less generally suffer a greater 
potential for adverse effects.132 

Direct and Indirect Effects of Alternative 2 

This alternative would have no effect (and therefore no cumulative effect) on heritage resources. 

Direct and Indirect Effects for Alternatives 1 and 3 

Table 3-42 shows the potential for direct impacts of the alternatives considered on heritage resources. 
These are the only sites recorded to date within the Gemmill Thin project area. 

Table 3-42. Level of Potential Effect Considered, Alternatives 1 and 3 

To avoid direct effects on these recorded 
sites, each will be flagged and avoided following 
the protective measures described in Chapter 2 
and outlined in the Region 5 Section 106 
Programmatic Agreement. These sites will be 
noted in the timber sale or service contract as 
controlled areas to be avoided. Sale 
administrators will insure protective measures 
are followed. Therefore, each action alternative 
would have no effect on recorded heritage 
resources. 

Cumulative Effects of Alternatives 1 and 
3 

The project will have no direct effects on National Register eligible historic properties. Consequently, 
there will be no cumulative effects from the proposed action. 

Affected Environment – Socio Economics___________________  
This section analyzes the community cohesion, economic stability, mobility, and ease of access to public 
facilities associated with the Gemmill Thin Project. This section also addresses Executive Order (EO) 
12898 regarding the disproportionate effects on minority, low-income, and elderly groups. Trinity County 
encompasses a land area of 8,234 square kilometers (3,179 square miles) and has a population of 13,022 
(U.S. Census 1990 and 2000). Statistically, there are 4.1 persons per square mile. 

In 1848, gold was discovered in the Trinity River and created a gold rush into the County. The search 
for gold resulted in mining claims along the Trinity River and Hayfork Creek. The influx of miners 

                                                 
132 These conclusions are the result of professional training, experience and judgment of the project archaeologist 
(Mark Arnold) 

Recorded 
Archaeological 
Sites 

High Medium Low Low to No 
Effect 

05-14-51-04 X    
05-14-51-84    X 
05-14-51-85    X 
05-14-51-86    X 
05-14-51-92 X    
05-14-51-94 X    
05-14-51-96 X    
05-14-51-97 X    
05-14-51-99 X    
05-14-51-131   X  
05-14-51-304    X 
05-14-51-338 X    
05-14-51-339   X  
05-14-51-340  X   
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created opportunities for businesses, and the gold mining industry peaked about 1920. In the 1930’s, with 
the increase of California’s population, the need for timber products, expanded the lumber industry into 
Trinity County. Also, Federal projects that included the Civilian Conservation Corps who worked on fire 
suppression, timber stand improvement, and construction of Forest Service Administrative sites, 
telephone lines, roads and bridge projects, increased the population of Trinity County and communities 
such as Hayfork and Wildwood. 

The population of Hayfork and Wildwood peaked in the 1930’s and 1940’s when the timber industry 
boomed with as many as 14 active sawmills in and around these small communities. Lumber remained a 
significant economic activity in Wildwood through 1977, when the Kimberly-Clark Mill closed. When 
the Mill closed, 50 employees were laid off from the town population of 150 (Record Searchlight March 
31, 1977). Hayfork remained active in the lumber business until 1997, when the Sierra Pacific Mill 
closed. The mining industry peaked around 1920, but still continues to contribute to local economies.  

According to the 2000 Census, Hayfork reported a population of 2,315. Hayfork is the second largest 
town in Trinity County. It is a year round service community that provides many services to the public. 
The population of Wildwood is 119 (census 1999). Wildwood is a year round community which provides 
postal service, emergency response services, store, gas station, restaurant, and Wildwood Inn. Several 
small businesses are located in Wildwood. They include fire emergency service vendors, mail order 
Smokey Bear supplies, and other contract vendors. California State Highway 36 passes through 
Wildwood which is a direct route from the Northern Sacramento Valley to the Pacific Coast. Wildwood is 
also where Trinity County road 341 (a.k.a. Wildwood road) intersects with Highway 36, leading to 
Highway 3. Wildwood Road provides the only access from Highway 36 to Hayfork during inclement 
weather. 

Environmental Consequences – Socio Economics____________  

Demographics 

This project may affect socioeconomics in Hayfork and Wildwood, un-incorporated communities in 
Trinity County; it may also influence Shasta County and all of northern California. Human health and 
safety benefits from the proposed fuels reduction and fuelbreaks will benefit all of northern California 
through a reduction in smoke from future uncontrolled wildfires that may burn in the project area. In 
addition, the populations of the Wildwood and Hayfork communities and Trinity County and Shasta 
County will see a lower risk of large wildfires originating from the project area. Table 3-43 shows census 
data for Hayfork and Wildwood, compared with that of Trinity County. Table 3-44 shows how Trinity 
County data compares to Shasta County and California. 
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Table 3-43. 2000 Census for Trinity County, Hayfork and Wildwood 

*According to the US Census 
Bureau, Hispanics many 
come from numerous races, 
and are not separated into a 
racial category by themselves. 
Therefore, the total figures for 
the race category will add up 
to more than 100% if the 
Hispanic component is 
included in the total. This 
number was broken out to 
reflect the individuals that 
identified themselves to be of 
Hispanic origin, among all 
race categories. 

Commercial 
products generated from 
the implementation of 
Gemmill Thin could be 
used as feedstock133 in 
manufacturing facilities 
in either Shasta or 
Trinity Counties. Labor 
and equipment and 
supplies for the 

implementation of the project will most likely come from either Shasta or Trinity County. However, some 
labor and equipment such as companies providing helicopter logging service or companies that provide 
crews for fuels hand piling may be based outside of Trinity and Shasta Counties. 

                                                 
133 Feedstock is a generic term that refers to the raw material that is delivered to sawmills, veneer plants, pulp mills, 
and/or wood fired power plants for processing or consumption. 

 Trinity County Hayfork Wildwood 

Zone 
Actual 
Count 

% of 
Total 

Actual 
Count 

% of 
Total 

Actual 
Count 

% of 
Total 

Total Population 13,022  2,315  119  
Race 
White 11,573 88.8& 1,961 64.7% 109 99.0% 
Black 58 0.4% 3 0.1% 0 0.0% 
Native American 631 4.8% 193 8.3% 10 1.0% 
Asian 61 0.5% 4 0.2% 0 0.0% 
Pacific Islander 15 0.1% 0 0.0% 0 0.0% 
Other races 114 1.0% 9 0.4% 0 0.0% 
Two or more races 570 4.4% 145 6.3% 0 0.0% 
Hispanic* 517 3.9% 114 4.9% 0 0.0% 
Age Group 
Under 19 3,234 24.8% 641 27.7% 11 9.20% 
20 to 24 403 3.1% 86 3.7% 10 8.40% 
25 to 34 1,026 7.9% 204 8.8% 20 16.8% 
35 to 54 4,334 33.3% 743 32.1% 25 21.0% 
55 to 64 1,784 13.7% 299 12.9% 40 33.6% 
65 and over 2,241 17.2% 342 14.8% 13 10.9% 

Total 13,022 2,315 119 
Median Age 44.6 

 
42.0 

 
45.2 

 

Households 
Average Household Size 2.29 2.40 2.05 2.0 

Total Households 5,587  96  48 
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Table 3-44. U.S. Census Data for Shasta and Trinity Counties as compared to the State of California. Source, 
Quick Facts last revised July 25, 2008 

Percent of total population or value Population Segments 
Shasta Trinity California 

Population (2000) 163,256 13,022 33,871,648 
Persons 65 years old and over (%-2006) 14.9 21.3 10.8 
Median Household income ($-2004) $37,696 $30,307 $49,894 
Persons per square mile (persons/sq. Mi.) 43.1 4.1 217.2 
Homeownership rate (% - 2000) 66.1 71.3 56.9 
Median value of owner-occupied homes $120,800 $112,000 $211,000 
Persons below poverty level (% - 2004) 13.4 14.2 13.2 
White persons (2006 - % of population) 90.7 90.0 76.9 

The percentage of the population in both Shasta and Trinity Counties in the 65 and over category is 
disproportionately high when compared to the state as a whole. Homeownership in both Shasta and 
Trinity Counties is also disproportionately high when compared to the state as a whole. The median 
household income for Shasta County is approximately 25% below the state median household income and 
Trinity County is approximately 40% below the state median. The median value of owner occupied 
homes for Shasta and Trinity Counties is over 40% below the state median value for owner-occupied 
homes. 

The above census data indicates that Shasta and Trinity Counties, and especially Trinity County, have 
a white aging population that is economically disadvantaged when compared to the State of California as 
a whole. The high age and homeownership rate combined with the low medium income indicate that the 
population in both Shasta and Trinity Counties are less likely to be mobile than other people in the State. 
The sparse population density of both Shasta and Trinity Counties, and especially Trinity County, indicate 
that the population is very sensitive to the management or inaction of a few large landowners or land 
managers (including the Forest Service) within the county.  

Effects of the Project 

Direct and indirect employment as a result of the implementation of the Gemmill Thin project will have a 
positive effect on all people in Shasta and Trinity Counties especially those below the poverty line. 
Projects such as this one provide a demand for the services of contractors in the logging, trucking and 
fuels reduction business. These same projects generally produce some commercial sawlogs and biomass 
that supply the raw material feedstock local sawmills and wood-fired power plants require. The Gemmill 
Thin project, when viewed as a portion of a relatively stable program, provides continued demand for the 
needed services for fuels reduction projects. The project will help maintain an output of feedstock for 
local sawmills and wood fired power plants. 

Businesses that provide the services or consume the outputs from projects such as Gemmill Thin also 
require support services from other businesses within the greater community. Support companies such as 
fuel distributors, tire dealers, accounting firms, restaurants, equipment distributors, transportation and 
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delivery firms, banks, and others rely on the companies that provide the services or consume the outputs 
from projects such as Gemmill Thin. The demand for a stable group of service providers coupled with the 
stable raw material output is why the Gemmill Thin project has a positive impact on economic stability 
and community cohesion. 

Environmental Justice 

Environmental justice refers to social equity in bearing the burdens of adverse environmental effects that 
may result from a proposed action. Some ethnic minorities, elderly, and low income-income populations 
have historically experienced a disproportionate share of adverse affects resulting from large 
infrastructure projects. According to EO 12898, Federal Actions to Address Environmental Justice in 
Minority Populations and on Low Income Populations, dated February 11, 1994, minority and low-
income populations must not be disproportionately adversely affected by transportation or other such 
projects. In addition and in light of the fact that Trinity County has and aging population, the effect of the 
project on individuals over 65 will be analyzed. This subsection discusses the presence of minority, low-
income families, and elderly persons. Table 3-44 illustrates criteria that were used to determine the 
presence of a high proportion of minorities, low-income residents, or elderly persons. As screening 
criteria, the area is compared with the State of California to determine whether there is a high presence of 
minorities, low income, or elderly persons. 

Table 3-45. Defining Minority, Low-Income and Elderly Populations and Evaluation Criteria 

Population Criteria* 
Minorities, Low Income 
and Elderly Persons 

Greater than or equal to the state average of the population within the Census Tract/Block 
OR percentage of affected area is meaningfully greater than the minority population 
percentage of the general population. 

*EPA’s Region 8 Environmental Justice Program 

Since the Gemmill Thin project is likely to reduce the risk of stand replacing fires within the project 
area, this project should have a positive impact on air quality and a corresponding positive impact on the 
respiratory systems of the entire population, especially those 65 years old and older. 

The increased sense of security that a 1300 to 1500 acre fuels reduction project promotes should 
encourage development within the communities. It should also encourage local residences to treat fuels 
adjacent to their own homes. Projects such as the proposed project coupled with defensible space projects 
around homes should lower homeowner insurance rates within the community and increase property 
value. This will increase the net worth of many local citizens whose income is below the poverty line. 

Although there are a high proportion of lower income people living in this portion of the state, as well 
as a number of tribal groups of Native Americans, neither action alternative will affect them differently 
than any other member of the public. Adverse environmental effects and effects on human health due to 
the project are negligible or non-existent. The Forest contacted tribal groups about this project and the 
tribes did not express any interest or concern about this particular project. This project will not 
disproportionately affect minority, low income populations, or tribal groups. 
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Community Resources 

Relative to the population size, both the Hayfork, (population 2,412) and Wildwood (population 119) 
support several public meeting facilities, which is indicative of a strong cohesive community. Table 3-41 
lists all the public accessible centers for both Hayfork and Wildwood. 

Several of the facilities are used for a multitude of community functions, such as the Trinity County 
Fairgrounds which is used for the Annual Trinity County Fair, fireworks displays, and multiple service 
organization meetings. Service organizations include Hayfork Valley Horseman’s Association, Hyampom 
Rod & Gun Club, Hayfork Chamber of Commerce, Lion’s Club, Rotary Club, Mountain Actors, 4-H, 
Future Farmers of America, Boy Scouts, Girl Scouts, Pathfinders Club, Log Cabin Quilter’s Guild, Peanut 
Women’s Club, Nor-Rel-Muk Band of Wintu Indians, Hayfork Garden Club, Roderick Seniors Center, 
Hayfork Community Child Care Project, Hayfork Community Spirit Women’s Club, Hayfork Scholarship 
Foundation, and Valley High Scholarship Foundation. 

Table 3-46. Hayfork and Wildwood Community resources 

Resource Type Hayfork Wildwood 
Community Center Hayfork Community Center 
Library Trinity County Library 
Primary and Secondary 
Public Schools 

Hayfork Elementary, Hayfork High, & 
Valley High School 

Youth Center Hayfork Youth Center 

 

Parks, Recreational 
Resources 

Hayfork Park, Trinity County Fairgrounds, 
Ewing Reservoir 

Deer Lick Springs, Campgrounds, Hiking, 
Horseback riding, and OHV use. 

Private School Hayfork Seventh Day Adventist School  
Forest Resources Shasta-Trinity National Forest Shasta-Trinity National Forest 
Cultural Facilities Mountain Actors Wildwood Inn, Wildwood Store 
Religious Groups  Seventh Day Adventist, Jehovah’s 

Witness, Mormon, Rolling Rock Christian 
Fellowship, Catholic, Hayfork Community 
Church, Faith Assembly of God  

Russian Orthodox Women’s Church 

The short-term increase in traffic as a result of the implementation of this project could have a slight 
impact the local residences of Wildwood and Hayfork including those residence 65 years and older. 
However the existing State and County road systems were reconstructed to meet the traffic demands 
during the 1970’s through 1990’s when the Forest Service had a more active timber management program 
in the area. The Gemmill Thin project will generate less than 10% of the traffic associated the past timber 
management program. Because the project is a fuels reduction and late-successional habitat enhancement 
project it is not expected to have any effect on transportation patterns or transportation efficiency. The 
mobility and ease of access to public facilities will not be affected nor should any segment of the 
population have their mobility or access to public facilities disproportionately affected by the project. 
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Affected Environment - Project Economics __________________  
Employment effects on the population can be defined in terms of direct and indirect effects. Direct effects 
are associated most strongly with local communities where logging and sawmilling activities occur. 
Indirect effects are associated typically with major urban areas supplying goods and services to the local 
communities. Logging and milling activities typically require 4 to 7 person years of employment per 
million board feet of timber processed. Indirect employment ranges from 7 to 9 person years per million 
board feet of timber harvested. 

On projects such as Gemmill Thin, all action alternatives require very light sawlog volumes per acre 
of removal, therefore harvesting and trucking operations are somewhat inefficient. This occurs when fixed 
costs of equipment and labor are amortized over a low volume production rate. In addition, the labor 
intensive job of treating fuels on each acre is amortized over light volumes per acre removed. 

Estimating direct and indirect employment as a function of volume in projects that are designed for 
removal of sawlogs for lumber demand is relatively accurate. On projects such as this one that are 
designed to meet resource management objectives, sawlogs are considered a by-product. Therefore 
estimating direct and indirect employment as a function of volume will result in underestimating project-
generated employment. 

In addition, project economics also considers the relative economic cost or benefits that the 
government realizes as a result of implementing the project. Generally speaking projects designed to 
provide sawlogs to meet the national demand for lumber generally generate income for the treasury. On 
the other hand the value of sawlogs contained in projects designed for fuels reduction, wildlife habitat 
improvement, transportation safety, etc. may not cover the cost of implementation and require 
appropriated funding to augment implementation. 

The primary factors which affect project cost include: 
1. The amount and the value of sawtimber removed 
2. The method of timber harvest activities 
3. Transporting the sawlogs or biomass to the processing facility 
4. Brush disposal and logging slash disposal 
5. Reforestation cost 
6. Road Construction, reconstruction and maintenance activities 
7. Wildlife and fisheries improvement activities 

Projects such as Gemmill Thin are designed for fuels reduction and wildlife enhancement and 
generally are designed such that low volumes of sawlogs per acre are removed. The species and amount 
of volume removed per acre are generally the most important variable in value and costs associated with 
such projects. Generally harvest method is the next most important variable in project cost with tractor 
harvesting usually being the least expensive timber harvest method and helicopter harvesting usually 
being the most expensive timber harvest method. Transportation of the commercial material generated by 
project implementation is usually the third highest project cost with distance to the processing facility and 
log size being the most important variables. The remainder of the cost; brush disposal, slash disposal, 
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reforestation, road construction/reconstruction/maintenance, wildlife and fisheries costs are project-
specific and amortized over the total volume in each alternative. The complexity of the work, labor 
intensity, and the sawlog volume on which the cost are amortized are usually the most important 
variables. In addition to the above variables, mitigation measures that influence the efficiency or timing of 
the project implementation may have profound impacts on project cost or values. 

Environmental Consequences – Project Economics __________  
Implementation of this proposal would help support local communities as well as contribute to a stable 
and predictable raw material feedstock for the forest product infrastructure in Trinity and Shasta County. 
It will provide opportunities for direct and indirect jobs in the communities of Hayfork and Wildwood 
plus provide logging and trucking contractors in Shasta and Trinity Counties with an opportunity to 
maintain stable companies. Because of the remote location of the project area, contractors hired to 
implement the project are likely to use nearby services and accommodations in Wildwood and Hayfork. 
Additionally, the project is likely to provide seasonal employment opportunities for local residents. The 
contractors from Shasta and Trinity County that are selected to implement the project will need services 
from fuel distributors, part suppliers, manufactures plus legal and professional services from communities 
throughout northern California.  

Project Economic Consequences 

The economic consequences are primarily a measure of the overall value or cost of the alternatives under 
consideration for managing the assessment area. The timing, intensity and effectiveness of the 
management activities and the goods made available as a consequence of the management activity varies 
by alternative. The impacts discussed in this section include estimated government expenditures and 
revenues as well as monetary impacts on local communities. Also displayed are the estimated direct and 
indirect job opportunities associated with implementation of proposed alternatives. This analysis does not 
include monetary values assigned to resource outputs such as wildlife, watershed, soils, recreation, visual 
and fisheries. It is intended only as a relative measure of differences between alternatives based on those 
direct cost/values used. Other values are discussed in other than monetary terms in their appropriate 
section of this EIS. 

Net Cost to the Government 
Net cost is the difference between the revenues generated by an alternative and the cost required to 
implement it. In this analysis revenues come from timber purchasers who pay for the timber removed 
during the implementation of each alternative. The cost required to implement each alternative include 
costs associated with removing the timber, costs associated with treating the logging slash and brush and 
costs associated with maintaining the road system accessing the project area.  

Employment 
Direct and indirect employment levels are somewhat difficult to estimate on an individual project basis 
because the employment level is based on a stable sawmill, biomass, and logging infrastructure. The 
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employment multipliers display the average labor input per MBF required for large lumber processing 
facilities and logging companies on an annual basis. The multipliers assume that there are adequate 
projects on public and private lands to insure that the processing facilities and logging companies can 
efficiently operate year round.  

Direct and Indirect Effects 
Alternative 2 
Alternative 2 has no receipts or costs. There would be no management activities in the assessment area 
that would generate revenues or costs. No direct or indirect employment would result from this 
alternative. 

Alternative 1 
With implementation of Alternative 1, an estimated $1,306,260 in sawlog value would be used to offset 
the $2,042,865 cost of reducing the fuel loading and accelerating the development of late-successional 
habitat in the project area. The amount of funding needed to augment this project is estimated at 
$736,605, with 1,547 acres treated. Implementing Alternative 1 should result in more than 34 person 
years of direct employment and over 43 person years of indirect employment. 

Alternative 3 
With the implementation of Alternative 3, an estimated $1,179,900 in sawlog value would be used to 
offset the $1,688,340 cost of reducing the fuel loading and accelerating the development of late-
successional habitat in the project area. The amount of funding needed to augment this project is 
estimated at $353,885, with 1,391 acres treated. Implementing Alternative 3 should result in more than 30 
person years of direct employment and over 38 person years of indirect employment. 

Short-Term Uses and Long-Term Productivity134______________  
NEPA requires consideration of the relationship between short-term uses of the human environment and 
the maintenance and enhancement of long-term productivity (40 CR 1502.16). As declared by Congress, 
this includes using all practical means and measures, including financial and technical assistance, in a 
manner calculated to foster and promote general welfare, to create and maintain conditions under which 
humans and nature can exist in productive harmony, and fulfill the social, economic and other 
requirements of present and future generations of Americans (NEPA Section 101). 

Under the Multiple-Use Sustained Yield Act and the National Forest Management Act, all renewable 
resources are to be managed in such a way that they are available for future generations. The harvesting 
of timber can be considered a short-term use of a renewable resource. As a renewable resource, residual 
trees can be maintained and harvested trees replaced with new growth as long as long-term soil 
productivity is maintained, as is expected through application of resource protection measures described 
in Chapter 2. 

                                                 
134 From conclusions described in this chapter as well as preceding resource-specific discussions. 
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Short-term use (3 to 5 years during harvest operations and follow-up fuels reduction) for the Gemmill 
Thin Project will remove forest products and excess fuels accumulations, and potentially generate 
revenue opportunities for residents of Trinity and Shasta Counties and workers in the wood products 
industry. In the short-term there will be a minor loss of nesting/roosting habitat (12 acres) and foraging 
habitat (3 acres) for the Northern spotted owl due to landing construction. There will be a loss of soil 
productivity on the small number of acres dedicated to landings and main skid trails; stream turbidity may 
have some short-term increase during runoff events in the first 2-3 years following project 
implementation. Dust and air pollutants will be created in the project area, but will disperse quickly and 
not impact long-term air quality. Smoke from burning will put particulate matter into the air, which will 
disperse within several hours to several days and not exceed Federal or state air quality standards. Some 
recreation users may be displaced for short periods of time (several weeks to a month).  

In the long-term (5 to 15 years), the removal of excess ground and ladder fuels will provide increased 
protection for late-successional habitat from wildland fire hazard. Thinning will improve forest health and 
make residual trees more vigorous and resistant to insects and disease. Vegetation diversity and habitat 
quality will increase due to the retention of hardwoods and other desirable late-successional habitat 
components. Stands that are currently unsuitable Northern spotted owl habitat (in the form of overstocked 
young stands and plantations on 43 acres) would develop into suitable habitat after approximately 10 
years. Road density in the area will be reduced and fish will have improved access to upstream habitat. 
For all fish species in this system, the increase in habitat quantity will far outweigh any project-related 
temporary decrease in habitat quality that may occur in localized areas. 

The degree of reduced fuel loading resulting from the project is variable, depending on the current 
stand condition, the type of fuels treatment, and the amount of area treated. All action alternatives will 
improve the efficiency, and firefighter safety, during a direct attack by fire suppression personnel. 
Reductions in fire behavior will reduce wildfire-related erosion and stream sedimentation. Reducing the 
risk of post-fire delivery of sediment to streams at the site and watershed scales will result in long-term 
benefits to aquatic habitat. Either action alternative will protect aquatic habitat from the effects of future 
stand-replacing fires, while maintaining the overall functioning of aquatic habitat. 

Unavoidable Adverse Effects______________________________  
Implementation of any of the alternatives, including no action, could cause some adverse environmental 
effects that cannot be effectively mitigated or avoided. Unavoidable adverse impacts often result from 
managing the land for one resource at the expense or condition of other resources. Some adverse effects 
are short-term and necessary to achieve long-term beneficial effects. The application of Forest Plan 
standards and guidelines and resource protection measures are intended to limit the extent, severity and 
duration of potential impacts. 

No action will have an adverse affect on fuel loading and increasing fire hazard for the Chanchellula 
Late-Successional Reserve. Also with no action, high quality late-successional habitat is not likely to 
develop due to increased competition from overcrowding and the associated loss of large overstory trees 
(see Wildlife Chapter 3, Figure 3-7). 
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For this project, some negative effects from implementing the proposed treatments are necessary to 
obtain the benefits of habitat restoration (achieve late-successional forest sooner than left untreated) and 
fuels reduction (moderated future fire behavior). Many adverse effects can be reduced, mitigated, or 
avoided by limiting the extent or duration of effects. The interdisciplinary process used to identify 
specific stands to propose for thinning and fuels treatments included protective measures to eliminate or 
lessen potential significant adverse consequences (Chapter 2 resource protection measures). Regardless of 
the implementation of these protection measures, some adverse effects will occur for either action 
alternative.  

Approximately 15 acres of nesting/roosting/foraging habitat for the Northern spotted owl would be 
removed where landings and main skid trails are constructed. Connectivity habitat will remain at well 
above the 50 percent threshold in the action area (still over 81%). The size (up to 100 feet wide) and 
location of proposed landings would not isolate existing nesting/roosting or foraging habitat and Northern 
spotted owls or other species crossing these areas would never be more than 50 feet from forest cover. 
Regarding watershed resources, there will be a minor increase in the risk of surface erosion within the 
three years following project implementation. The tributary most affected by the proposed project is Hall 
City Creek. Relative to present and foreseeable acute sediment yield (Q25), the short-term increases in 
chronic sediment are minor and will not measurably degrade water quality. The potential impacts will be 
localized (i.e., less than ¼ mile downstream), minor, and last for two to three years. Pile burning may 
cause unpleasant odors and short periods of impaired visibility with either action alternative. Hauling of 
trees or biomass, yarding, road maintenance, and road decommissioning will emit dust particles for short 
periods while the activities occur. 

Full descriptions of the potential and probable effects of implementing the project can be found in the 
resource-specific sections in Chapter 3. 

Irreversible and Irretrievable Commitments of Resources ______  
Irreversible commitments of resources are those that cannot be regained, such as the extinction of a 
species or the removal of mined ore. Irreversible commitments of resources are permanent losses of non-
renewable resources.  

Irretrievable commitments are those that are lost for a period of time, such as the temporary loss of 
timber productivity in forested areas that are kept clear for use as a power line rights-of-way or road. 
Irretrievable commitments of resources are temporary losses of renewable resources. 

The proposed treatments result in maintaining a moderate/dense canopy that will equal or exceed the 
canopy closure in untreated stands within about 10 to 15 years with the benefit of creating stands that are 
much more resilient to stand-replacing wildfire. With implementation of this project, there are no 
irreversible commitments of forest resources. The irretrievable commitment of resources for the action 
alternatives includes: 

• The temporary loss of Northern spotted owl nesting/roosting/foraging habitat from creation of 
landings, main skid trails (approximately 15 acres).  
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• Vegetation removed due to fuels reduction treatments would constitute loss of production of 
individual trees or groups of trees (for landings) but would not result in loss of productivity of 
entire stands of vegetation. Functioning of forest habitats will continue and conditions are 
expected to improve (achieve late-successional conditions sooner) within several decades.  

• Under the action alternatives there would be an irretrievable loss of individual trees but not of 
forest conditions. This impact is in accordance with the management goals and objectives135 of 
habitat restoration and hazardous fuel reduction treatments. 

Climate Change_________________________________________  
Increasingly, the relationships between human-caused emissions, climate change, and the role of forests 
as carbon sinks are being documented (IPCC, 2007). Although uncertainty exists in quantifying the 
impact of emissions on climate, a global warming of 1.4 to 5.8 degrees centigrade is projected by 2100 
(USDA Forest Service, 2007).136 Adapting to climate change and its potential impacts poses challenges 
and opportunities for managing resources, infrastructure, and the economy (ibid). Forests and rangelands 
are seen as part of the solution to reducing atmospheric carbon dioxide and other GHGs; however, the 
magnitude of the opportunity for carbon storage and carbon trading is not well quantified or thoroughly 
understood (USDA Forest Service, 2007; IPCC, 2007). 

The use of future climate scenarios and ecological models suggests that the impact of climate change 
on US ecosystems could include increases in ecosystem productivity in the short-term and shifts in the 
distribution of plants and animals in the long-term (Joyce and Birdsey 2000). As climate changes 
advance, there are some indications that there will be increases in disturbances such as forest fires, 
drought, and insects (USDA Forest Service, 2007). 

Based on the best available science, it is too speculative to factor any specific ecological trends or 
substantial changes in climate into the analysis of environmental impacts of individual projects. For 
example, changes in wildlife ranges and habitat in forested environments due to climate change are not 
well understood; therefore, such issues are outside the scope of the interdisciplinary environmental 
analysis for the Gemmill Thin Project. Currently, the best available science concerning climate change is 
not adequate to support reliable predictions about ecological interactions and trends at the local (site-
specific) scale. In general, based on predictions of a warming climate and increases in disturbances such 
as insects and wildfire, it is expected that treatments proposed in the Gemmill Thin Project would benefit 
forests though thinning and fuels treatments designed to reduce stress on trees, increase growth, promote 
species diversity, favor fire resistant species, and reduce risk of loss due to wildfire. Managing forests for 
carbon sequestration is a poorly understood science but utilization of durable wood products and active 
forest management is believed to be an effective method of carbon sequestration (IPCC, 2007). Thinning 
and fuels treatments will not eliminate fire from the project area, but can help change fire behavior from 
crown fires to surface fires in an area historically characterized by frequent, low to moderate severity 

                                                 
135 Described in the Shasta-Trinity National Forest Land and Resource Management Plan and the Northwest Forest 
Plan. 
136 Page 6, USDA Forest Service, 2007 
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fires. The project, as designed, is likely to reduce carbon dioxide emissions resulting from future wildfire 
in the area. For more information on the status and trends of the nation's resources and climate change, go 
to the Research and Development Resources Planning Act Assessment website at 
http://www.fs.fed.us/research/rpa/. 

Cumulative Effects ______________________________________  
Cumulative effects are discussed in the individual resource sections earlier in this chapter. Cumulative 
effects for this project include past, present, and future foreseeable actions. The list of actions considered 
for cumulative effects analyses can be found in Appendix E, along with three relatively new future 
foreseeable Forest Service actions137 which are individually described and analyzed in each resource 
section in Chapter 3. Resource specialists considered all known foreseeable actions, but individual 
resource specialists may have used only a subset of the listed actions in their effects analysis based on the 
potential for additive effects to their resource. 

Legal and Regulatory Compliance _________________________  
NEPA at 40 CFR 1502.25(a) direct “to the fullest extent possible, agencies shall prepare draft 
environmental impact statements concurrently with and integrated with… other environmental review 
laws and executive orders.” The proposed action and alternative must comply with environmental laws, as 
well as direction provided to agencies through executive orders. 

Principal Environmental Laws 

The following laws contain requirements for protection of the environment that apply to the proposed 
actions and the alternatives: 

Endangered Species Act 
The USFWS determined that the Selective Alternative is in accordance with the Endangered Species Act 
of 1973 (ESA) and is not likely to jeopardize the continued existence of the Northern spotted owl or is not 
likely to destroy or adversely modify designated critical habitat for the Northern spotted owl.138 The 
Forest Service met its ESA consultation obligations with National Marine Fisheries Service by preparing 
a Biological Assessment (BA) for listed fish species and designated critical habitat. The BA concluded 
with an effects determination of may affect but is not likely to adversely affect, and implemented the 
Alternative Consultation Agreement (ACA) protocol. The ACA was prepared pursuant to the Joint 
Counterpart ESA Section 7 Consultation Regulations issued on December 8, 2003 (Federal Register, 
pages 68254-68265), to support implementation of the ESA for National Fire Plan projects. More 
information about ESA consultation is within Chapter 3 Wildlife and Fisheries sections, and Appendix F. 

                                                 
137 The three foreseeable actions (Forest Service projects) added to the interdisciplinary cumulative effects analysis 
during preparation of the final EIS are: Westside plantation thinning, Westside watershed restoration, and Forest-
wide motorized travel management. 
138 The USFWS Biological Opinion, dated February 14, 2008, is available in the project record. 

http://www.fs.fed.us/research/rpa/


Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Chapter 3: Affected Environment and Environmental Consequences 

Clean Water Act 
See Hydrology Section, Chapter 3. 

Clean Air Act 
See Air Quality Section, Chapter 3. 

National Historic Preservation Act 
Region 5 of the Forest Service (California) utilizes the Region 5 Section 106 programmatic agreement, 
which is a signed agreement between the State and the Advisory Council on Historic Preservation. The 
programmatic agreement contains procedures and guidelines the Forest Service applies to ground-
disturbing actions, these have been applied to the Gemmill Thin Project. Utilization of the programmatic 
agreement fulfills the Forest Service responsibilities as set forth in Advisory Council Regulations 36 CFR 
800.13 Programmatic Agreements.  

National Forest Management Act 
The National Forest Management Act requires projects to be consistent with the Forest Plan, and to make 
the following findings [16 U.S.C. 1604 (g)(3)(E)]:  

1) Soil, slope, or other watershed conditions will not be irreversibly damaged; 
See Soils and Hydrology Sections of Chapter 3. 

2) There is assurance that such lands can be adequately restocked within five years after 
harvest;  
Since the project involves only thinning from below, tree planting is not necessary to attain 
adequate restocking. Harvested lands will retain adequate stocking directly after project 
implementation. 

3) Protection is provided for streams, streambanks, shorelines, lakes, wetlands, and other 
bodies of water from detrimental changes in water temperatures, blockages of water 
courses, and deposits of sediment, where harvests are likely to seriously and adversely affect 
water conditions or fish habitat; 
See Hydrology Section, Chapter 3 and Resource Protection Measures, Chapter 2. 

4) The harvesting system to be used is not selected primarily because it will give the greatest 
dollar return or the greatest unit output of timber. 
See Purpose and Need, Chapter 1; and Project Economics, Chapter 3. 

A Responsible Official may authorize project and activity decisions on National Forest 
administered lands using clearcutting, seed tree cutting, shelterwood cutting, and other cuts 
designed to regenerate an even-aged stand of timber as a cutting method only where: 

1. For clearcutting, it is determined to be the optimum method, and for other such cuts it is 
determined to be appropriate, to meet the objectives and requirements of the relevant land 
management plan. 
The project does not involve any clearcutting, or other regeneration treatments. 
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2. The interdisciplinary review as determined by the Secretary has been completed and the 
potential environmental, biological, esthetic, engineering, and economic impacts on each 
advertised sale area have been assessed, as well as the consistency of the sale with the 
multiple use of the general area. 
See Chapters 3 and 4. 

3. Cut blocks, patches, or strips are shaped and blended to the extent practicable with the 
natural terrain. 
The project proposes only thinning from below. 

4. There are established according to geographic areas, forest types, or other suitable 
classifications the maximum size limits for areas to be cut in one harvest operation, 
including provision to exceed the established limits after appropriate public notice and 
review by the responsible Forest Service officer one level above the Forest Service officer 
who normally would approve the harvest proposal; provided, that such limits shall not 
apply to the size of areas harvested as a result of natural stand-replacing conditions such as 
fire, insect and disease attack, or windstorm. 
See Forest Plan Standards and Guidelines, page 4-27. 

5. Such cuts are carried out in a manner consistent with the protection of soil, watershed, fish, 
wildlife, recreation, and esthetic resources, and the regeneration of the timber resource. 
See Resource Protection Measures, Chapter 2.  

6. Even-aged stands of trees scheduled for regeneration harvest generally have reached 
culmination of mean annual increment of growth, unless the purpose of the timber cutting is 
excepted in the land management plan. 
No regeneration harvest is proposed. 

Forest Plan Amendment & Analysis 
The decision includes this non-significant plan amendment for timber harvest in LSR stands over 80 years 
old in response to specific interpretive wording in the transmittal letter for the 1999 Forest Late 
Successional Reserve Assessment (LSRA) (see Appendix I). Although this letter contains specific 
wording that conveys a need for this project-specific plan amendment, the transmittal letter did not amend 
the Northwest Forest Plan or the Shasta-Trinity Forest Plan to include placing a numeric age restriction on 
timber harvest in LSR. The Forest Plan does not include a numeric age restriction on timber harvest in 
LSR, and there is no language regarding a numeric age restriction to amend with this project-level 
analysis. Therefore, the proposed amendment would modify the Shasta-Trinity Land and Resource 
Management Plan on page 4-37 “Guidelines to Reduce Risks of Large-Scale Disturbance” by adding the 
following statement 

For the Gemmill Thin Project, treatments are allowed within stands over 80 years and up to 150 years 
of age.  

Significance Analysis (16 U.S.C. 1604(f)(4), 36 CFR 219.10(f) 1982: Forest Service Handbook FSH 
1909.12.5.32 (WO Amendment 1909.12.91-1, 8/3/92) directs consideration of significance of change to a 
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forest plan. The following factors are used to determine whether the proposed forest plan amendment is 
significant or not significant. 

a. Timing. Amendment of the LSR stand age Standard and Guideline of the Forest Plan affects 
the thinning treatment of approximately 532 acres of the Gemmill Thin Project. This change 
is only in effect for the duration of the treatment of these acres. Once harvest of these acres is 
complete, the 1995 Forest Plan Standard and Guide will again apply.  

b. Location and Size. The location of the area involved in the amendment is within Late-
Successional Reserve land allocations near Wildwood, California on the South Fork 
Management Unit. The area of the amendment applies to approximately 2½ % of the 
estimated 22,526 acre Chanchellula LSR (RC-331).  

c. Goals, Objectives, and Outputs. The LSR stand age amendment would not alter long-term 
relationships between the levels of goods and services projected by the forest plan. The 
amendment would not alter timber outputs projected by the Forest Plan because it does not 
adjust the capable, available, and suitable land base. 

d. Management Prescription. The amendment would change the LSR stand age Standard and 
Guideline for treatment units for this Project only. This amendment does not apply to any 
future decisions.  

Conclusion: The amendment to Modify Forest Plan 4-37 “Guidelines to Reduce Risks of Large-Scale 
Disturbance” is not a significant change to the Forest Plan, because; 

• It is a site-specific amendment the applies only to the identified Gemmill Thin Project units, 
• It is short duration, only for the harvest of the proposed units for this project. 
• It is minor in context of the achievement of Forest Plan goals and objectives,  
• It is will make improvements towards meeting the goals of the Forest Plan by increasing the 

sustainability of Late-Successional Reserve stands from loss due to insect, disease, or fire effects 
when compared with no action. 

Executive orders 

The following executive orders provide guidelines to Federal agencies that apply to proposed action and 
alternatives: 

Invasive Species, Executive Order 13112 of February 32, 1999 
See Invasive Weed Section, Chapter 3 and Design Criteria Common to All Action Alternatives, Chapter 2. 

Migratory Birds, Executive Order 12962 of January 10, 2001  
See Migratory and Residential Birds Section, Chapter 3. 

Environmental Justice, Executive order 12898 of February 11, 1994 
This order requires an assessment of whether implementation of this decision would disproportionately 
affect minority or low-income populations. Although there are a high proportion of lower income people 
living in this portion of the State, as well as a number of tribal groups of Native Americans, neither action 
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alternative will affect them any differently than any other member of the public. Adverse environmental 
effects and effects on human health are minimal. Tribal groups have been contacted about proposed 
actions on the Forest and did not express any interest in this particular project. 

Special Area Designations 

There are no Research Natural Areas, Inventoried Roadless Areas, Wilderness or Wilderness Study Areas, 
Wild and Scenic Rivers or municipal watersheds within the project area. 

Federal, regional, state, and local land use plans, policies and controls 

• All timber harvest sales that could affect water quality are submitted to either the Central Valley or 
North Coast Regional Water Quality Control Board for coverage under the Timber Harvest Waiver 
(Resolution No. R5-2005-0052). Timber sales are submitted when they are sold.  

• All vegetation burning is done under permits from the Siskiyou County Air Pollution Control 
District.  

Energy and natural or depletable resource requirements and conservation 
potential 

Consumption of fossil fuels would occur with the action alternatives during logging and timber hauling as 
well as road and fuel treatment actions. There are no unusual energy requirements associated with the 
action alternatives nor is it the type of proposal that provides an opportunity to conserve energy at a large 
scale. Wood is a renewable resource. With the proper application of Forest Plan standards and guidelines 
and resource protection measures described in Chapter 2 for soils, water, wildlife, forest vegetation, and 
other resources, the project would conserve resources. 

Urban quality, historic and cultural resources, and the built environment 

Historic and cultural resources will be protected (flagged and avoided), as described under the Heritage 
Resources Section. There would be no changes to urban quality or the built environment with this project. 
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Preparers and Contributors 
The Forest Service consulted with the following individuals, federal, state, and local agencies, tribes, and 
non-Forest Service persons during the development of this environmental impact statement: 

Interdisciplinary Team Members 

Mark Arnold Archaeologist: B.S. Anthropology and M.A. Anthropology. Twenty-two years with 
U.S. Forest Service; Payette N.F., Gifford Pinchot N.F., and Shasta-Trinity N.F. 
Archaeologist on the Shasta-Trinity N.F. since 1988. Responsible for managing 
Heritage resources on the Trinity N.F. and providing Heritage input and analysis 
for this project. 
 

Jeff Bryant Forester:  B.S. Agricultural Engineering and M.S. Forest Resources.  Twenty-five 
years with U.S. Forest Service and fourteen years as consulting forester 
representing non industrial timber landowners, timber industry associations, and 
timber purchasers.  Logging engineer, and California Registered Professional 
Forester No. 2424.  Contributed to the socio-economic and project economic 
analyses. 

Sherry Chilcott Archaeologist, Socio-economics: B.A. Anthropology, 23 years experience in 
archaeology.  Contributed to the socio-economic and heritage analyses. 
 

Bill Clark Fuels Management Officer: High School Diploma; 24 years experience, U.S. 
Forest Service; 14 years Fuels Management Officer, Shasta-Trinity National 
Forests. Responsible for the fuels input and analysis for this project. 
 

Bobbie DiMonte  Biological Scientist, Natural Resource Planner: B.S. Animal Science and M.S. 
Biology; 7 years experience with Federal government and 6 years with the U.S. 
Forest Service. Responsible for Gemmill Thin Project interdisciplinary 
coordination, NEPA compliance, and writing/editing of the EIS. 
 

Susan Erwin  Botanist: B.S. Forest Management, M.S. Forest Biology; 14 years experience U.S. 
Forest Service Botanist; 8 years Shasta-Trinity National Forests. Responsible for 
the botanical input and analysis for this project. 
 

Loren Everest Fishery Biologist: B.A. in Fisheries; 19 years experience in fisheries, 15 years 
experience U.S. Forest Service. Responsible for fisheries input and analysis for 
this project. 
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Jim Fitzgerald Hydrologist, Registered Professional Geologist: B.S. and M.S. in geoscience; over 
10 years experience in geosciences. Responsible for water quantity and quality 
assessment and Hydrologist Report. 

Valerie Hendon Fire Ecologist: B.A. in English and completion of Master’s degree coursework in 
Natural Resources. Eighteen years experience in fire suppression and fuels 
management including 2 years with the Bureau of Indian Affairs and 5 years as 
District Fuels Officer on the Eldorado National Forest. 
 

Abel Jasso Geologist: B.A. and M.S. in Geology; 26 years experience U.S. Forest Service. 
Responsible for land stability input and analysis for this project.  
 

Patricia Johnson Wildlife Biologist: B.S. in Wildlife Management; 14 years experience with U.S. 
Forest Service. Contributing wildlife biologist for the Gemmill Thin Project. 
 

Arlene Kallis  Forest Planner: B.S. Forest Management; 30 years experience with U.S. Forest 
Service. Project coordinator. 
 

Christine Mai Hydrologist: B.S. Watershed Management; 19 years experience U.S. Forest 
Service. Provided review and input to the project hydrology analysis. 
 

Jeff Paulo Forester, Silviculturist: B.S. Forest Management; 32 years experience U.S. Forest 
Service; 26 years Shasta-Trinity National Forest. Team leader and responsible for 
the silvicultural and economic input and analysis for this project. 
 

Donnie Ratcliff Fisheries Biologist:  B.A. Fisheries and M.S. Aquatic Ecology; 12 years 
experience in fisheries and 8 years experience with U.S. Forest Service.  
Contributing fisheries analyst. 

Rob Remillard Environmental Coordinator: B.S. Forestry. Thirty years of professional natural 
resource management experience, gained while working for two agencies within 
the United States Department of Agriculture (USDA). Experience includes 21 
years with the U.S. Forest Service, 9 years with the USDA Natural Resources 
Conservation Service. Responsible for project level planning and implementation, 
project administration, environmental analysis, and NEPA compliance.  
 

Tom Quinn Wildlife Biologist: B.S. Wildlife Management; 18 years experience in 
wildlife/forest management and Endangered Species Act consultation. 
Responsible for habitat and wildlife analysis and project-level Wildlife Biological 
Assessment/Evaluation. 
 

Brad Rust  Forest Soil Scientist: B.A. Range Management, M.S. Soil Science; 15 years 
experience for the Natural Resource Conservation Service and U.S. Forest 
Service. Responsible for soils input and analysis for this project.  
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Kelly Wolcott  Wildlife Biologist: Shasta-Trinity National Forest Wildlife Biologist. B.S. in 
Biology and Master’s Degree in Forest Ecology. Experience includes 25 years as a 
wildlife biologist, including about 5 years with the Forest Service. Previously held 
positions were with the U.S. Fish and Wildlife Service, the U.S. Park Service, 
private consulting firms, and educational institutions.  
 

Dave Young North Zone Soil Scientist, Region 5: B.S. in Natural Resources Management and 
Soil Science. Six years experience in private forestry consulting, 5 years 
experience in Forest Service Research (PSW), and 3 years in Forest Service as a 
Soil Scientist and Fire Ecologist. Contributed to project-level fuels analysis. 

Other Contributors and Technical Support 
• Gary Chase - Layout and Publishing (to paper, CD and web) 
• Judy Fessenden - GIS Forester 
• Jan Fox - GIS Cartographic Tech 
• Karol McGuire - GIS Forester 
• Suraj Ahuja - North Coast Air Quality Specialist 

Circulation of the Final Environmental Impact Statement_______  
This final environmental impact statement will be distributed to the following government agencies as 
well as to those organizations and individuals who submitted comments during the 45 day comment 
period. Other parties on the project mailing list will get a summary of the FEIS and be notified that the 
full document is on the Forest web site. 

Native American Tribal Organizations 

• Nor-Rel-Muk Nation 

Federal Agencies 

• U.S. Fish and Wildlife Office, Red Bluff, CA 
• Advisory Council on Historic Preservation 
• USDA APHIS PPD/EAD 
• Natural Resources Conservation Service 
• USDA, National Agricultural Library 
• National Marine Fisheries Service 
• U.S. Army Engineer Division, South Pacific 
• U.S. Environmental Protection Agency, Region 9 
• Office of Environmental Policy and Compliance 
• U.S. Coast Guard 
• Federal Aviation Administration, Western-Pacific Region 
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• Federal Highway Administration 
• U.S. Department of Energy, Office of NEPA Policy and Compliance 

State Agencies 

• California Department of Fish and Game, Redding, CA 
• California Water Quality Control Board, North Coast Regional Board, Santa Rosa, CA 
• California Department of Forestry and Fire Protection, Redding, CA 
• California Environmental Protection Agency 
• California North Coast Unified Air Quality Management District, Eureka, CA 

County 

• Trinity County Board of Supervisors 
• Trinity County Resource Conservation District 

Organizations and Individuals 

• Bruce Haynes and Ryan Hadley, Sierra Pacific Industries 
• Joseph Bower, Citizens for Better Forestry 
• Scott Greacen, Environmental Protection Information Center 
• Kimberly Baker, Klamath Forest Alliance 
• Denise Boggs, Conservation Congress 
• Rick Svilich, American Forest Resource Council 
• Kyle Haines, Klamath Forest Alliance 
• Christopher Len, Klamath-Siskiyou Wildlands Center 
• Larry Glass, South Fork Mountain Defense 
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Gemmill Thin Project Final Environmental Impact Statement – April 2009 

Appendix B:  Glossary/Acronyms 
Glossary_______________________________________________  
Activity Fuels: Fuels generated by any number of timber harvesting methods. 

Adaptive Management Area: Landscape units designed for development and testing of technical and 
social approaches to achieving desired ecological, economic, and other social objectives.  

Basal Area: The area of the cross section of a tree stem including the bark, near its base, generally at 
breast height, or 4.5 feet above the ground. 

Broadcast Burning: A type of burning that occurs inside defined boundaries, and may be several acres in 
size. Broadcast burning would only occur when weather and air quality permits, and a burn plan 
would be written and approved prior to its implementation. This form of burning under prescribed 
parameters is beneficial for reducing hazardous fuels, and restoring fire’s natural role into the 
ecosystem. 

Burn Concentrations: See Jackpot burning. 

Cable Logging (yarding): A harvest technology where cut logs are partially or fully suspended above the 
ground and transported to a landing. 

Canopy Closure: The degree to which the canopy (forest layers above ones head) blocks sunlight or 
obscures the sky. It can only be accurately determined from measurements taken under the canopy, 
as openings in the branches and crowns must be accounted for. 

Canopy: The more or less continuous cover of leaves and branches collectivity formed by the crowns of 
adjacent trees in a stand forest. 

Decommissioned Road: These roads are not needed for future use and are taken off the FS transportation 
system once the decommissioning activities have been implemented and earth berm barriers 
installed. However, the roads are still tracked by the Forest Service database. The goal is to remove 
those elements of a road that reroute hillslope drainage and present slope stability hazards by re-
establishing natural drainage to the extent practicable. 

Dozer Line: To rearrange, gather and push aside fuels with a bulldozer. This provides a break in the 
continuity of fuels, which helps prevent fire from spreading outside of the unit. Some fuels and the 
duff layer would remain on the forest floor in these areas. 

Duff Layer: The layer of loosely compacted debris underlying the litter layer on the forest floor. 

End lining: Removing harvest trees by winching with a rubber tired or tracked skidder. Often used when 
trees must be moved a short distance over steep (over 35%) slopes or sensitive areas (Riparian 
Reserves). 

South Fork Management Unit - Shasta-Trinity National Forest - B-1 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix B: Glossary/Acronyms 

Equivalent Road Acre (ERA): A unit of measure used in cumulative watershed impact analyses, which 
represents the equivalent disturbance of one acre of roaded area. Disturbances primarily include soil 
exposure and compaction. 

Erosion Hazard Rating: A relative rating of the potential for the loss of soil due to sheet and rill erosion 
from a specific site. Commonly used to address erosion response expected from a given land 
management activity. Ratings are the result of a cumulative analysis of soil type, topography, 
climate, and vegetative and protective factors.  

Fuel Break: A strip of land strategically placed where hazardous fuels have been replaced with less 
burnable materials. Fuel breaks divide fire-prone areas into smaller parcels for easier fire control and 
provide access for firefighting.  

Fuel Loading: The amount of combustible material present per unit of area.  

Fuel Management Zone: A specified area of land where natural fuels are either removed of manipulated 
in order to help slow or stop the spread of wildfire. 

Fuel: Any material capable of sustaining or carrying a forest fire, usually natural material both live and 
dead.  

Green Tree Retention (GTR): The practice of retaining live, growing trees on a site during a 
regeneration harvest as a future source of trees and snags for wildlife. An average of six to twelve 
trees per acres that exceed the average stand diameter are retained as biological legacies within the 
harvest unit to provide habitat components over the next management cycle. 

Hand Line: To cut and remove understory vegetation to bare mineral soil. This width can be determined 
on site during a wildfire or during project planning, and is based on current and expected fire 
behavior. Trenches are constructed on the down hill side of the unit on steep slopes to prevent rolling 
material from crossing fire lines. 

Hand pile: Piling of fuel using only human laborers. 

Helicopter Logging (yarding): Use of helicopters to transport logs from where they are felled to a 
landing. 

Jackpot Burning: A technique of applying fire to target fuels, which ignites only concentrations of 
burnable materials within the unit being treated. 

Ladder fuel:  Vegetation located below the crown level of forest trees which can carry fire from the 
forest floor to tree crowns. Ladder fuels may be low-growing tree branches, shrubs or smaller trees. 

Landing: Any place on or adjacent to a logging site where logs are assembled for further transport. 

Late-Successional Forest: Forest seral stages that include both old-growth and mature age classes that 
are defined below. There is a clear distinction between habitat provided by old-growth stands when 
compared to mature stands. 
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Lop and Scatter: Cutting, lopping and scattering residual vegetation. Usually to a height of less than 18 
inches above the ground. 

Management Direction: A statement of goals and objectives and the associated management 
prescriptions and standards and guidelines for attaining them. 

Mass Wasting: A general term for the dislodgement and downslope transport of soil and rock material 
under the direct application of gravity. 

Mastication: To mechanically grind up forest fuels such as brush, branches and small diameter trees into 
small pieces, which are then left on site. This would occur on slopes < 35% inside plantations and 
fuel buffers. 

Matrix: Federal lands outside of reserves, withdrawn areas, managed late-successional reserves, and 
adaptive management areas. 

Mature Stand: A mappable (>10 acres) stand of trees for which the annual rate of growth has peaked; 
generally greater than 80 years old but not yet old-growth. Mature stands generally contain trees with 
a smaller average diameter, less age class variation, and less structural complexity than old-growth 
stands of the same forest type. Dense and moderately dense mature conifer stands provide moderate 
quality nesting/roosting and foraging habitat respectively for the northern spotted owl. Mature forest 
with less than moderate canopy closure does not necessarily provide habitat for species such as the 
northern spotted owl but often provides connectivity between owl nesting/roosting/foraging habitat. 

Obliteration: Road removal where no presence of the road remains. All drainage structures are removed 
and the road is returned to the natural slope. 

Old-Growth: A forest stand usually at least 180-220 years old with moderate to high canopy closure; a 
multilayered, multispecies canopy dominated by large overstory trees; high incidence of large trees, 
some with broken tops and other indications of old and decaying wood; numerous snags; and heavy 
accumulations of wood, including large logs on the ground.  Old-growth stands provide high quality 
nesting/roosting habitat for the northern spotted owl. 

Overstory Removal: A timber cutting method applied to stands with two or more distinct age or size 
classes, the older (or larger) of which is merchantable and is removed. The removal leaves an 
adequately stocked stand of understory trees. 

Overstory: That portion of trees in a forest, with more than one roughly horizontal layer of foliage, which 
forms the upper or uppermost layer. 

Regeneration Harvest: Applies to the logging stands of rotation age or greater; and of stands below 
rotation age which cannot economically be held any longer because of poor stocking, health, thrift, 
quality, or composition. These cuttings are intended to replace the existing stands with a new stand. 
See also green tree retention. 

Residual Stand: Trees that remain standing after some event such as thinning. 
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Riparian Reserve: A land designation where riparian-dependant resources receive primary emphasis and 
where special standards and regulations apply.  

Sanitation/Salvage: The removal of dead or damaged trees, or trees susceptible to insect and disease 
attack such as intermediate and suppressed trees, essentially to prevent the spread of pest or 
pathogens and to promote forest health. 

Silvicultural Prescription: A professional plan for controlling the establishment, composition, 
constitution, and growth of forests. 

Silvicultural System: Establishing, growing, and tending of forests. 

Silviculture: The science of cultivating forest crops. 

Skid Trail: A path created to drag logs to a landing. 

Skyline: See cable logging. 

Snag: A standing dead tree from which the leaves and most of the branches have fallen. 

Stand: A community of trees occupying a specific area sufficiently uniform in composition, age 
arrangement and condition distinguishable as a silvicultural or management unit. 

Stocking Level: In a forest, a subjective indication of the number of existing trees as compared to the 
desirable number for maximum productivity of wood. 

Temporary Road: Roads authorized by contract, permit, lease, and/or emergency operation. These roads 
are not part of the FS transportation system, nor maintained for long-term use. Temporary road 
removal and site stabilization is required after approved use prior to the rainy season each year or 
when the facility is no longer needed, whichever is earliest. 

Thinning: Harvest made in an immature stand in order primarily to maintain or accelerate the diameter 
increment (annual growth) of the residual trees but also, by suitable selection, to improve the average 
form of the trees that remain, without damaging the canopy. 

Tractor Logging (Yarding): Moving cut trees to a landing by dragging behind a ground based rubber 
tired or tracked skidder equipped with grapples. 

Tractor Pile: Piling fuels by the use of a bulldozer, most often equipped with a brush rake to minimize 
the amount soil incorporated into piles.  

Understory: The lower layer of trees and shrubs under the forest canopy. 

Unstable or Potentially Unstable Areas: Lands that need protection to maintain natural disturbance 
patterns and functions, prevent increased landslide distribution in time and space (rate and 
frequency), prevent increased delivery of sediment, and maintain landslide–delivered supply of large 
woody material over several rotations. 
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Watershed Condition Class (WCC): The Forest LRMP established Thresholds of Concern for 5th field 
watersheds and defines Watershed Condition Class (WCC). The WCC are defined as follows: 

 Watershed Condition Class I: ERA less than 40 percent TOC; 

 Watershed Condition Class II: ERA between 40 and 80 percent TOC; and 

 Watershed Condition Class III: ERA greater than 80 percent TOC. 
The following summarizes the FSM 2521.1 – Watershed Condition Classes. The ERA evaluates 

watershed condition and assigns one of the following three classes: 

1. Class I Condition. Watersheds exhibit high geomorphic, hydrologic, and biotic integrity relative 
to their natural potential condition. The drainage network is generally stable. Physical, chemical, 
and biologic conditions suggest that soil, aquatic, and riparian systems are predominantly 
functional in terms of supporting beneficial uses. 

2. Class II Condition. Watersheds exhibit moderate geomorphic, hydrologic, and biotic integrity 
relative to their natural potential condition. Portions of the watershed may exhibit an unstable 
drainage network. Physical, chemical, and biologic conditions suggest that soil, aquatic, and 
riparian systems are at risk in being able to support beneficial uses. 

3. Class III Condition. Watersheds exhibit low geomorphic, hydrologic, and biotic integrity 
relative to their natural potential condition. A majority of the drainage network may be unstable. 
Physical, chemical, and biologic conditions suggest that soil, riparian, and aquatic systems do 
not support beneficial uses. 

Whole Tree Yard: The removal of a whole tree (including its bole, limb wood, branches and bark) to the 
landing, except for where the top of the tree is determined to be 3-inches in diameter, which is 
lopped off and left on site. Whole tree yarding does not remove broken limb wood, bark sloughing, 
and broken boles. Once at the landing, the tree is delimbed and cut into logs at specified lengths. 

Yarding of Unmerchantable Material (YUM): Moving unmerchantable portions of trees from the 
stump to a central location. 

Yarding: Moving logs from the stump to a central concentration area or landing. 
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Acronyms _____________________________________________  
ACS: Aquatic Conservation Strategy 

APCDs: Air Pollution Control Districts 

APOO: Aquatic Period Of Operation 

AQMDs: Air Quality Management Districts 

AQRVs: Air Quality Related Values 

ATCM: Asbestos Airborne Toxic Control Measure 

BA/BE: wildlife or fisheries Biological Assessment and Biological Evaluation 

BACMs: Best Available Control Measures 

BMP: Best Management Practices 

BSMP: Basic Smoke Management Program 

CARB: California Air Resource Board 

CDF: California Department of Forestry and Fire Protection 

CDFG: California Department of Fish and Game 

CH: Critical Habitat, as designated by Endangered Species Act 

CO: Carbon Monoxide  

CO2: Carbon Dioxide 

CWA: Clean Water Act 

CWE: Cumulative Watershed Effects 

DBH: Diameter at Breast Height 

DEIS: Draft Environmental Impact Statement 

EIS: Environmental Impact Statement 

EPA: Environmental Protection Agency 

ERA: Equivalent Roaded Area 

ERTs: Emission Reduction Techniques 

ESA: Endangered Species Act 

ESMPs: Enhanced Smoke Management Programs 

FEJF: Fire Emission Joint Forum 

FEIS: Final Environmental Impact Statement 
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GHGs: Green House Gases 

GIS: Geographic Information System 

LOP: Limited Operating Period 

LSR: Late Successional Reserve land allocation 

MIA: Management Indicator Assemblages 

MIS: Management Indicator Species 

MOU: Memorandum Of Understanding 

NAAQS: National Ambient Air Quality Standards 

NCAQMD: North Coast unified Air Quality Management District 

NEPA: National Environmental Policy Act 

NFMA: National Forest Management Act 

NMFS: National Marine Fisheries Service 

NMHC: Non-Methane HydroCarbons 

NO2 and NOx: Nitrogen Dioxide, Nitrogen Oxides 

NOA: Naturally Occurring Asbestos 

NOI: Notice Of Intent to prepare an environmental impact statement 

NSO: Northern Spotted Owl 

NWFP: Northwest Forest Plan 

OMC: Organic Matter Carbon 

Pb: Lead 

PM (and PMT): Total suspended particulate matter 

PM10: Particulate Matter less than 10 microns.  

PM2.5: Particulate Matter less than 2.5 microns.  

PSD: Prevention of Significant Deterioration 

RACMs: Reasonably Available Control Measures 

RAP:  Roads Analysis Process 

ROGs: Reactive Organic Gases 

RR: Riparian Reserve land allocation 

S&M: Survey and Manage program 
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B-8 - South Fork Management Unit - Shasta-Trinity National Forest 

SFTR: South Fork Trinity River 

SIP: State Implementation Plan 

SIS: Smoke Impact Spreadsheet 

SMP: Smoke Management Programs 

SO2 and SOx: Sulfur Dioxide, Sulfur Oxides  

SQS: Soil Quality Standards 

STNF: Shasta-Trinity National Forest 

TMDL: Total Maximum Daily Load 

TOC:  Threshold Of Concern 

TOGs: Total Organic Gases 

TOS: Treat On Site fuels reduction strategy 

TSP: Total Suspended Particulate Matter 

USFWS: United States Fish and Wildlife Service 

VOCs: Volatile Organic Compounds 

WA: Watershed Analysis 

WCC: Watershed Condition Class 

WRAP: Western Regional Air Partnership 

WUI: Wildland Urban Interface 
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Table C-1. Connected Actions

 Road Number Reconstruction (miles) Decommission (miles) 
29N07 3.97  
29N07A   0.36 
29N07C 0.60  
29N07D 0.30 0.90 
29N10 2.60  
29N65 0.81  
29N83  0.70 
29N83A   0.50 
30N01 2.41  
30N04 2.90  
30N04A   1.70 
30N15 2.92  
30N16 4.76  
30N16A 0.67  
30N16B   0.40 
30N16C   0.50 
30N16D   0.50 
30N21 0.48  
30N21A   0.50 
30N21E   0.10 
30N37  1.20  
30N65   0.90 
30N65A   0.10 
U29N07CA   0.28 
U29N07E   0.18 
U29N07H   0.87 
U29N07HA  0.23 
U29N07HB  0.19 
U29N07HBA  0.03 
U29N07J  0.16 
U29N07K  1.66 
U29N10D  0.08 
U30N04C  0.43 
U30N04D  0.07 
U30N16G  0.40 
U30N37A  0.15 
U30N37B  0.16 

Totals 23.62 12.05 
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South Fork Management Unit - Shasta-Trinity National Forest - D-1 

Appendix D: Treatments by Unit 
Table D-1. Alternative 1 - Proposed Action 

Unit RXX Acres System Biomass Fuels Treatment Remarks 
1 Hand 

Pile 
22 N/A No Handpile dead and 

down/burn piles 
Fuel buffer along private. No 
harvest, retain all live trees. 

2 ITM-
Thin1 

30 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. 

3 ITM-Thin 16 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. 

4 ITM-Thin 24 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. Includes 
portion of Wilson Point 
plantation. 

5 ITM-Thin 10 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. 

6 ITM-Thin 30 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. Adjacent 
to Midas Rock Pit. 

7 ITM-Thin 91 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. Includes 
“old” Midas blowdown area. 

8 ITM-Thin 16 Tractor Yes Biomass/(or-mast)2  

9 ITM-Thin 51 Helicopter No Handpile/burn piles North of Hall City Cave. 
10 Ltm-Thin 34 Tractor (80%) 

Cable (20%) 
Yes Biomass/(or-mast)  Cable yard 20% of unit-

favorable to 30N15. 
11 ITM-Thin 20 Helicopter No Handpile/burn piles North of Hall City Cave. 
12 ITM-Thin 85 Heli: (80%) 

Cable: (20%) 
No Handpile/burn piles Some “Yoder” opportunity 

adjacent to 30N15. 
13 Defer 1 N/A No N/A In-operable 
14 ITM-Thin 0 Tractor Yes Biomass/(or-mast) During layout, incorporate 

into unit #10. 
15 ITM-Thin 17 Tractor No Tractor jackpot pile/burn 

piles 
Shaded fuelbreak. During 
layout, incorporate into unit 
#7. Tough to ID private 
landline boundary on north 
end (open brushfield). 

16 LTM-
Thin3 

57 Tractor (75%) 
Cable (25%) 

No Biomass/(or-mast) Unit all adverse to 30N04; re-
open existing temp road to 
landing adjacent to SPI 
survey corner. Unit 75% 
ground-operable, 25% cable. 
May be able to ground-base 
yard by agreement to private 
to west. 

17 ITM-Thin 37 Cable No Handpile activity/ 
existing fuels/burn piles 

Need to re-open existing 
temp road. Cable yard 
(Yoder) to temp. 

                                                 
1 ITM-Thin: Individual trees are marked for removal from unit. 
2 Biomass/(or-mast): If biomass option is selected, there is no follow-up mastication. If biomass option is not 
selected, then mastication of fuels must be conducted. 
3 LTM-Thin: Leave trees are marked to remain in unit. 
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D-2 - South Fork Management Unit - Shasta-Trinity National Forest 

Unit RXX Acres System Biomass Fuels Treatment Remarks 
18 LTM-Thin 35 Tractor 

(75%Cable 
(25%) 

No Biomass/(or-mast) Similar to #16. Unit all 
adverse to 30N04; re-open 
existing temp road. Unit 75% 
ground-operable, 25% cable. 
May be able to ground-base 
yard by agreement to private 
to west. 

19 LTM-Thin 20 Tractor (90%) 
Cable (10%) 

No Biomass/(or-mast) Unit all adverse to 30N04; re-
open existing temp road. Unit 
90% groung-operable, 10% 
cable.  

20 LTM-Thin 74 Tractor Yes Biomass/(or-mast) Need to re-open two existing 
temp roads that access unit. 
Easy adverse below 29N07. 

21 LTM-Thin 54 Tractor (90%) 
Cable (10%) 

Yes Biomass/(or-mast) Will need to construct 
landings above 29N07. 
Estimate 25% adverse skid, 
75% favorable skid. 

22 LTM-Thin 84 Tractor (90%) 
Cable (10% 

Yes Biomass/(or-mast) Will need to construct 
landings above 29N07. 
Estimate 25% adverse skid, 
75% favorable skid. 

23 LTM-Thin 26 Tractor Yes Biomass/(or-mast) Fairly easy ground-based 
unit. Old mine shaft in N-top 
corner, old outhouse/can 
dump adjacent to existing 
landing; historic arch site 
outside bdry on SE corner. 

24 Defer 52 N/A N/A Defer Active mining access road, 
gate, three mine shafts within 
unit. Access road to Hall City 
Cave. Stand condition very 
good-excellent. May be 
current understory burn opp. 
No current silv treatment 
proposed. 

25 LTM-Thin 97 Tractor Yes Biomass/(or-mast) Need designated crossing 
from east spur-ridge to 
landing.  

26 LTM-Thin 109 Tractor Yes Biomass/(or-mast) Re-open existing temp road 
below 29N07-build new temp 
“spur” to stay outside Hall 
City RR. Arch Site (hist) show 
as CA outside SW corner. 

27 LTM-Thin 132 Tractor No Biomass/(or-mast) “Protect meadow” in NE 
corner. Hist arch site in mid-
NE, protect as CA. 

28 ITM-Thin 14 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. 

29 LTM-Thin 34 Tractor Yes Biomass/(or-mast) Adjacent to Hall City site. 
Dense second layer, some 
adverse. 
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South Fork Management Unit - Shasta-Trinity National Forest - D-3 

Unit RXX Acres System Biomass Fuels Treatment Remarks 
30 LTM-Thin 95 Tractor (80%) 

Cable (20%) 
No Biomass/(or-mast) Some adverse. Need temp off 

30N01 for cable access. 
Some of existing temp to be 
used for skidding only, not for 
truck access (reference 
SRC). 

31 ITM-Thin 36 Tractor No Tractor jackpot pile/burn 
piles 

Shaded fuelbreak. 

32 LTM-Thin 30 Tractor No Biomass/(or-mast) Good biomass opp. Improve 
30N29B for haul. 

33 LTM-Thin 95 Tractor (75%) 
Cable (25%) 

Yes Biomass/(or-mast) Similar to #16. Unit all 
adverse to temps off 29N10; 
re-open existing temp roads. 
Unit 75% groung-operable, 
25% cable. May be able to 
ground-base yard by 
agreement to private to south. 

34 N/A 27 N/A No Mastication4 Wilson Point plantation. 

35 LTM-Thin 60 Tractor Yes Biomass/(or-mast) Near NSO nest tree. 
36 LTM-Thin 17 Tractor No Biomass/(or-mast) Some light-moderate adverse 

yarding to 29N65. 
37 LTM-Thin 17 Tractor Yes Biomass/(or-mast) Some moderate-tough 

adverse yarding to 29N10. 
38 Defer 18 N/A N/A Defer Slumpy/springy. 
39 Hand 

Pile 
5 N/A No Handpile dead and 

down/burn piles 
Within Hall City Creek i.g. 

40 N/A 14 N/A No Mastication Wilson Point plantation. 
41 N/A 3 N/A No Mastication Wilson Point plantation. 

Table D-2. Alternative 1 Harvest Method Acres 

Helicopter (H) 139 Acres 
Tractor (T) 1,266 Acres 
Cable (C) 142 Acres 
No harvest (plantations and fuels-only units) 71 Acres 

Total 1,618 Acres 

Table D-3. Alternative 1 Site Prep/Fuels Reduction Acres 

Tractor Jackpot Pile (TJP)/Burn Piles (BP) 268 Acres 
Hand Pile (HP)/Burn Piles (BP) 220 Acres 
Biomass or Masticate 1,086 Acres 
Masticate 44 Acres 

Total 1,618 Acres 

 

                                                 
4 Mast: Mastication of fuels must be conducted in unit. 
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Table D-4. Alternative 3 – 18-inch Diameter Cap 

Unit RXX Acres System Biomass Fuels Treatment Remarks 
1 Hand Pile 22 N/A No Handpile dead and 

down/burn piles 
Fuel buffer along private. No 
harvest, retain all live trees. 

2 ITM-Thin5 30 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. 

3 ITM-Thin 16 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. 

4 ITM-Thin 24 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. Includes 
portion of Wilson Point 
plantation. 

5 ITM-Thin 10 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. 

6 ITM-Thin 30 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. Adjacent 
to Midas Rock Pit. 

7 ITM-Thin 91 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. Includes 
“old” Midas blowdown area. 

8 ITM-Thin 16 Tractor Yes Biomass/(or-mast)6  
9 Defer 51 Helicopter No Handpile/Burn Piles North of Hall City Cave. 
10 LTM-Thin 34 Tractor (80%) 

Cable (20%) 
Yes Biomass/(or-mast)  Cable Yard 20% of unit-

favorable to 30N15. 
11 Defer 20  Helicopter No Handpile/Burn Piles North of Hall City Cave. 
12 Defer 85 Heli: (80%) 

Cable: (20%) 
No Handpile/Burn Piles Some “Yoder” Opportunity 

Adjacent to 30N15. 
13 Defer 1 N/A No N/A In-operable 
14 ITM-Thin 0 Tractor Yes Biomass/(or-mast)  During layout, incorporate 

into unit #10. 
15 ITM-Thin 17 Tractor No Tractor jackpot 

pile/burn piles 
Shaded Fuelbreak. During 
layout, incorporate into Unit 
#7. Tough to ID private 
landline boundary on north 
end (open brushfield). 

16 LTM-Thin 7 57 Tractor (75%) 
Cable (25%) 

No Biomass/(or-mast) Unit all adverse to 30N04; 
Re-open existing temp road 
to landing adjacent to SPI 
survey corner. Unit 75% 
ground-operable, 25% 
cable. May be able to 
ground-base yard by 
agreement to private to 
west. 

17 ITM-Thin 37 Cable No Handpile Activity/ 
Existing Fuels/Burn 
Piles 

Need to re-open existing 
temp road. Cable yard 
(Yoder) to temp. 

                                                 
5 ITM-Thin: Individual trees are marked for removal from unit. 
6 Biomass/(or-mast): If biomass option is selected, there is no follow-up mastication. If biomass option is not 
selected, then mastication of fuels must be conducted. 
7 LTM-Thin: Leave trees are marked to remain in unit. 
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South Fork Management Unit - Shasta-Trinity National Forest - D-5 

Unit RXX Acres System Biomass Fuels Treatment Remarks 
18 LTM-Thin 35 Tractor (75%) 

Cable (25%) 
No Biomass/(or-mast) Similar to #16. Unit all 

adverse to 30N04; re-open 
existing temp road. Unit 75% 
ground-operable, 25% 
cable. May be able to 
ground-base yard by 
agreement to private to 
west. 

19 LTM-Thin 20 Tractor (90%) 
Cable (10%) 

No Biomass/(or-mast) Unit all adverse to 30N04; 
re-open existing temp road. 
Unit 90% groung-operable, 
10% cable.  

20 LTM-Thin 74 Tractor Yes Biomass/(or-mast) Need to re-open two existing 
temp roads that access unit. 
Easy adverse below 29N07. 

21 LTM-Thin 54 Tractor (90%) 
Cable (10%) 

Yes Biomass/(or-mast) Will need to construct 
landings above 29N07. 
Estimate 25% adverse skid, 
75% favorable skid. 

22 LTM-Thin 84 Tractor (90%) 
Cable (10% 

Yes Biomass/(or-mast) Will need to construct 
landings above 29N07. 
Estimate 25% adverse skid, 
75% favorable skid. 

23 LTM-Thin 26 Tractor Yes Biomass/(or-mast) Fairly easy ground-based 
unit. Old mine shaft in n-top 
corner, old outhouse/can 
dump adjacent to existing 
landing; historic arch site 
outside bdry on SE corner. 

24 Defer 52 N/A N/A Defer Active mining access road, 
gate, three mine shafts 
within unit. Access road to 
Hall City Cave. Stand 
condition very good-
excellent. May be current 
understory burn opp. No 
current silv treatment 
proposed. 

25 LTM-Thin 97 Tractor Yes Biomass/(or-mast) Need designated crossing 
from east spur-ridge to 
landing.  

26 LTM-Thin 109 Tractor Yes Biomass/(or-mast) Re-open existing temp road 
below 29N07-build new 
temp “spur” to stay outside 
Hall City RR. Arch site (hist) 
show as CA outside SW 
corner. 

27 LTM-Thin 132 Tractor No Biomass/(or-mast) “Protect meadow” in NE 
corner. Hist arch site in mid-
ne, protect as CA. 

28 ITM-Thin 14 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. 

29 LTM-Thin 34 Tractor Yes Biomass/(or-mast) Adjacent to Hall City site. 
Dense second layer, some 
adverse. 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix D: Treatments by Unit 

D-6 - South Fork Management Unit - Shasta-Trinity National Forest 

Unit RXX Acres System Biomass Fuels Treatment Remarks 
30 LTM-Thin 95 Tractor (80%) 

Cable (20%) 
No Biomass/(or-mast) Some adverse. Need temp 

off 30N01for cable access. 
Some of existing temp to be 
used for skidding only, not 
for truck access (reference 
SRC). 

31 ITM-Thin 36 Tractor No Tractor jackpot 
pile/burn piles 

Shaded fuelbreak. 

32 LTM-Thin 30 Tractor No Biomass/(or-mast) Good biomass opp. Improve 
30N29b for haul. 

33 LTM-Thin 95 Tractor (75%) 
Cable (25%) 

Yes Biomass/(or-mast) Similar to #16. Unit all 
adverse to temps off 29N10; 
re-open existing temp roads. 
Unit 75% groung-operable, 
25% cable. May be able to 
ground-base yard by 
agreement to private to 
south. 

34 N/A 27 N/A No Mastication8 Wilson point plantation. 
35 LTM-Thin 60 Tractor Yes Biomass/(or-mast) Near NSO nest tree. 
36 LTM-Thin 17 Tractor No Biomass/(or-mast) Some light-moderate 

adverse yarding to 29N65. 
37 LTM-Thin 17 Tractor Yes Biomass/(or-mast) Some moderate-tough 

adverse yarding to 29N10. 
38 Defer 18 N/A N/A Defer Slumpy/springy. 
39 Hand Pile 5 N/A No Handpile dead and 

down/burn piles 
Fuel buffer next to private. 
No harvest, retain all live 
trees.  

40 N/A 14 N/A No Mastication Wilson point plantation. 
41 N/A 3 N/A No Mastication Wilson point plantation. 

D-5. Alternative 3 Harvest Method Acres 

Helicopter (H) 0 Acres 
Tractor (T) 1,266 Acres 
Cable (C) 125 Acres 
No harvest (plantations and fuels-only units) 71 Acres 

Total 1,462 Acres 

Table D-6. Alternative 3 Site Prep/Fuels Reduction Acres 

Tractor Jackpot Pile (TJP)/Burn Piles (BP) 268 Acres 
Hand Pile (HP)/Burn Piles (BP) 64 Acres 
Biomass or Masticate 1,086 Acres 
Masticate 44 Acres 

Total 1,462 Acres 

 
                                                 
8 MAST: Mastication of fuels must be conducted in unit. 
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Appendix E: Cumulative Actions Table 
Table E-1. Detailed list of projects and activities 

Sub Watershed Project name Activity 

A
cr

es
 A

ffe
ct

ed
 

Ye
ar

 C
om

pl
et

ed
 

O
ng

oi
ng

 

Fo
re

se
ea

bl
e 

Shiell Timber Sale clearcut 17 1974   
Wilson Point clearcut 22 1984   
Wilson Point clearcut 20 1987   
Wilson Point clearcut 54 1988   
Wilson Point comm thin 17 1987   
LSR PCT precomm thin 113  X X 
Mining - 1 claim closed hardrock 0 1977   
Fire suppression 3 starts 4  X X 
Road const & maint - surfaced miles maintained 6 70-80 X X 
Road const & maint - native miles maintained 6 70-80 X X 

Chanchelulla 

Livestock grazing 0    
Goods comm thin 4 1982   
Goods clear cut 55 1987   
Goods clear cut 8 1988   
Goods Creek clear cut 19 1965   
Wilson Point clear cut 21 1987   
LSR PCT precomm thin 103   X 
Private land - Kimberly Clark clear cut 38 1955   
Private land - Kimberly Clark comm thin 317 1955   
Private land - Kimberly Clark comm thin 273 1960   
Private land - Roseburg comm thin 1 2000   
Private land - SPI comm thin 438   X 
Private land - non industrial unk & residential 271  X X 
Mining  no claims 0    
Fire suppression 9 starts 1  X X 
Road const & maint - asphalt miles maintained 3 pre 70 X X 
Road const & maint - surfaced miles maintained 5 75-85 X X 
Road const & maint - native/unk miles recorded 8 75-85 X X 
115 kV powerline miles maintained 2 pre 70 X X 
Gas pipeline miles maintained 2 pre 70 X X 
Domestic water use     X X 
Fish passage existing & reconst 1   X 

Goods Creek 

Livestock grazing 0    

South Fork Management Unit - Shasta-Trinity National Forest - E-1 
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E-2 - South Fork Management Unit - Shasta-Trinity National Forest 

Sub Watershed Project name Activity 
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China Cabin comm thin 10 1985   
China Cabin comm thin 41 1986   
China Cabin comm thin 14 1991   
China Cabin clearcut 5 1991   
Wilson Point clearcut 44 1986   
Wilson Point clearcut 70 1987   
Wilson Point clearcut 5 1988   
Wilson Point sanitation 22 1984   
LSR PCT precomm thin 125  X X 
Private land -Kimberly Clark comm thin 108 1955   
Private land - Roseburg comm thin 17 2000   
Private land harvest - SPI comm thin 70   X 
Private land - non industrial unk & residential 57  X X 
Mining - 25 claims closed hardrock 6 1992   
Mining - 2 claims open hardrock 1 X X X 
Fire suppression 13 starts 2    
Prescribed burning brushfields 62   X 
Prescribed burning underburn 62   X 
Road const & maint - asphalt miles maintained 1 pre 70 X X 
Road const & maint - surfaced miles maintained 11 75-85 X X 
Road const & maint - native miles recorded 19 75-85 X X 
Domestic water use     X X 

Hall City 

Livestock grazing 0    
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South Fork Management Unit - Shasta-Trinity National Forest - E-3 

Sub Watershed Project name Activity 
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China Cabin comm thin 16 1991   
China Cabin clearcut 1 1991   
China Cabin clearcut 3 1987   
Old Wilson Pt. Burn clearcut 19 1966   
Shiell Timber Sale clearcut 1 1974   
Wilson Point clearcut 126 1984   
Wilson Point clearcut 15 1986   
Wilson Point clearcut 45 1987   
Wilson Point clearcut 10 1988   
Wilson Point comm thin 14 1984   
LSR PCT precomm thin 218  X X 
Private land - Kimberly Clark  comm thin 168 1955   
Private land- Roseburg comm thin 43 1975   
Private land harvest - SPI comm thin 124   X 
Private land - non industrial unk & residential 93  X X 
Mining - 7 claims closed hardrock 2 1992   
Fire suppression 7 starts 1  X X 
Prescribed burning brushfields 41   X 
Prescribed burning underburn 74   X 
Rock pits active 1 1975 X X 
Road const & maint - surfaced miles maintained 9 75-85 X X 
Road const & maint - native miles recorded 14 75-85 X X 
Domestic water use     X X 
Fish passage existing & recon 1   X 

Wilson 

Livestock grazing 0    
Wilson Point comm thin 24 1987   
Private land - non industrial comm thin 24 1975   
Private land harvest - SPI comm thin 69   X 
Private land - non industrial unk & residential 23  X X 
Road const & maint - asphalt miles maintained 1 pre 70 X X 
Road const & maint - surfaced miles maintained 2 pre 70 X X 
Road const & maint - native miles recorded 2 pre 70 X X 
Mining  no claims 0    
Fire suppression 2 starts 2  X X 

Unnamed north 

Livestock grazing 0    
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E-4 - South Fork Management Unit - Shasta-Trinity National Forest 

Sub Watershed Project name Activity 
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Wilson Point clearcut 1 1986   
Wilson Point clearcut 1 1987   
LSR PCT precomm thin 2  X X 
Private land - Kimberly Clark comm thin 31 1955   
Private land - Kimberly Clark comm thin 47 1960   
Private land _ Roseburg comm thin 191 2000   
Private land harvest - SPI comm thin 118   X 
Private land - non industrial unk & residential 197  X X 
Mining - no claims no claims 0    
Fire suppression  5 starts (pvt) 1  X X 
Road const & maint - asphalt miles maintained 2 pre 70 X X 
Road const & maint - surfaced miles maintained 3 pre 70 X X 
Road const & maint - native miles recorded 1 75-85 X X 

Unnamed south 

Livestock - private land grazing 48  X X 
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Appendix F: Fisheries – ESA Consultation Summary 
and ACS Objectives 
Endangered Species Act Consultation ______________________  
A project-level Fisheries BA/BE was prepared in accordance with legal requirements set forth under 
section 7 of the Endangered Species Act (ESA) (19 U.S.C. 1536 (c)), and follows the standards 
established in Forest Service Manual direction (FSM 2672.42). The fisheries analysis utilized the process 
developed in 2004 by an interagency group including the National Marine Fisheries Service (NMFS), 
U.S. Fish and Wildlife Service (USFWS), USDI-Bureau of Land Management (USDI-BLM), and the 
U.S. Forest Service known as the Analytical Process for Developing Biological Assessments for Federal 
Actions Affecting Fish within the Northwest Forest Plan Area. The Fisheries BA, available in the project 
record, concluded that the project is not likely to adversely affect ESA-listed fish or Essential Fish 
Habitat. Chapter 3 – Fisheries in this FEIS discloses all relevant information from the Fisheries BA 
regarding the methods, assumptions, and conclusions of the project-level fisheries analysis. 

The Alternative Consultation Agreement (ACA) was prepared pursuant to the Joint Counterpart ESA 
Section 7 Consultation Regulations issued on December 8, 2003 (Federal Register, pages 68254-68265), 
to support implementation of the ESA. The counterpart regulations complement the general consultation 
regulations at 50 CFR 402 by providing an alternative process for completing section 7 consultations for 
Federal agency actions that authorize, fund, or carry out projects that support the National Fire Plan. The 
purpose of the counterpart regulations is to enhance the efficiency and effectiveness of the consultation 
process under section 7 of the ESA for National Fire Plan projects by providing an optional alternative to 
the procedures found in §§ 402.13 and 402.14(b) when the Forest Service determines a project is “not 
likely to adversely affect” (NLAA) any listed species or designated critical habitat. Implementation of the 
counterpart regulations and this ACA is expected to maintain the same level of protection for threatened 
and endangered species and designated critical habitat as under 50 CFR Part 402, Subpart B. It is 
expected that projects with NLAA determinations by the Forest Service would have been considered to be 
NLAA determinations by NMFS. 

Aquatic Conservation Strategy Objectives___________________  
• Watershed Analysis: A watershed analysis was completed for the Upper Hayfork Creek 

Watershed in 1998. 
• Roads: No net increase in the amount of roads in a Key watershed. 

The Gemmill project is not in a Key Watershed. All temporary road construction and road reconstruction 
meet the Standards and Guidelines RF-2 and RF-3 (ROD, p.C-32-33). The Proposed Action would 
minimize road and landing use in Riparian Reserves and reconstruct roads whose current condition poses 
a risk to aquatic and riparian resources. Based on field inspection, landslide prone areas within the 
Proposed Action area were excluded and buffered. 

South Fork Management Unit - Shasta-Trinity National Forest - F-1 
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The Proposed Action includes management within Riparian Reserves required to attain Aquatic 
Conservation Strategy (ACS) objectives. Representative conditions within Riparian Reserves selected for 
treatment include uniform structural condition, low tree species diversity, and heavy stocking. Site-
specific conditions in this assessment area are consistent with the general discussion in the Upper Hayfork 
Creek Watershed Analysis, which identified management opportunities for density management 
treatments within Riparian Reserves (Upper Hayfork Creek WA, Chapter 6, pp. 1). 

Special prescriptions were developed for this Proposed Action in order to help achieve an enhanced 
riparian zone condition post Project. See Chapter 2 – (Alternatives) for a detailed description of 
prescriptions and fuel treatments. 

Thinning in the Riparian Reserve meets ACS objectives in the same manner thinning helps the stand 
as a whole and is consistent with Standards and Guidelines (TM-1c, ROD, pp.C-30). Specifically, 
thinning is needed to speed the development of stands with large-diameter trees and multiple canopy 
layers. Thinning in Riparian Reserves would result in an increase in individual tree diameter growth by 
creating greater growing space for the retained trees. Larger trees are less susceptible to fire damage, and 
in the long-term, would increase large wood input into streams and Riparian Reserves in the Proposed 
Action area. Increasing the future supply of large woody debris to streams would help restore the 
sediment regime, the flow regime, the deposition of gravels, and the formation of deep pools, back-water 
and off-channel aquatic habitat. Woody debris entering the stream system would be distributed 
downstream over time by natural processes, providing benefits beyond the Proposed Action area (Table F-
1). 

Table F-1. Evaluation of the nine ACS Objectives and how the Proposed Action “meets,” “does not adversely 
affect,” or “does not retard or prevent attainment of” or otherwise achieve ACS objectives at the 5th field 
watershed scale 

Aquatic Conservation Strategy 
Objectives 

How the Proposed Activities for All Action Alternatives meets the ACS 

1) Maintain and restore the 
distribution, diversity, and 
complexity of watershed and 
landscape-scale features to 
ensure protection of the 
aquatic systems to which 
species, populations and 
communities are uniquely 
adapted. 

Thinning in both the Riparian Reserves and upland areas in the Proposed 
Action area would contribute to the restoration of the distribution, diversity, and 
complexity of the Upper Hayfork Watershed watershed and landscape-scale 
features. Young pole-stands are low in species diversity and structural 
complexity, which thinning would be expected to increase. Due to thinning, 
individual tree growth rates would speed the development of late-successional 
characteristics, such as large live trees, snags, and down wood, over the long-
term. This effect in the Riparian Reserves would be minor because of the small 
area (300 acres) that would be thinned.  

2) Maintain and restore spatial 
and temporal connectivity 
within and between 
watersheds.  

Thinning in the Riparian Reserves would be highly unlikely to cause any 
degradation of connectivity or increase in landscape fragmentation because of 
the influence of the residual stand and the small area of Riparian Reserves that 
would be thinned. Any reduction in connectivity for riparian-dependent species 
would be minor and short-lived. Thinning both in the Riparian Reserves and 
upland areas would speed the development of late-successional 
characteristics, and therefore would contribute to the restoration of a network of 
late-successional forest stands over the long-term. No new roads would be 
constructed in Riparian Reserves that could degrade connectivity for aquatic or 
riparian-dependent species. The upgrade of undersized pipes to Q100, is not 
anticipated to reduce or hinder the connectivity between watersheds or obstruct 
the routes to areas critical for fulfilling life history requirements of aquatic or 
riparian dependant species.  

F-2 - South Fork Management Unit - Shasta-Trinity National Forest 
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South Fork Management Unit - Shasta-Trinity National Forest - F-3 

Aquatic Conservation Strategy 
Objectives 

How the Proposed Activities for All Action Alternatives meets the ACS 

3) Maintain and restore the 
physical integrity of the 
aquatic system, including 
shorelines, banks, and bottom 
configurations. 

Proposed Action activities would not adversely affect the physical integrity of 
the aquatic systems because the residual stands in areas thinned would 
maintain root strength; the unthinned buffers would ensure that thinning would 
not affect streambank integrity; and management activities throughout the 
Proposed Action area would not cause any alteration in water flows that could 
affect channel morphology.  

4) Maintain and restore water 
quality necessary to support 
healthy riparian, aquatic, and 
wetland ecosystems. 

Proposed Action activities would not alter stream temperature because the 
thinning in the Riparian Reserve would not alter stream shading. The 
combination of the untreated Riparian Reserves and the minimal change to the 
existing canopy closure would maintain existing stream temperature conditions. 
Fuels treatments would primarily occur in upland areas and would not affect 
water quality because of the small area that would be burned within the 
Riparian Reserves. Leaks of toxic materials (oil, gas, etc.) from machinery into 
stream channels would be unlikely. 
Water quality necessary to support healthy, riparian, aquatic, and wetland 
ecosystems is maintained at the watershed scale. Water quality is expected to 
be maintained or improve in the basin as a result of recovering vegetation and 
implementation of watershed restoration projects. 

5) Maintain and restore the 
sediment regime under which 
aquatic ecosystems evolved. 

Proposed Action activities would not significantly alter the fine sediment regime 
either in the Proposed Action area or downstream. No new roads or landings 
would be constructed in Riparian Reserves, and existing roads that would be 
used would be improved, which could result in a slight decrease in road-related 
sediment production. Directional falling and yarding would minimize soil 
disturbance from logging in the treatment areas in the Riparian Reserves. No 
thinning would occur on areas with unstable soils. The untreated Riparian 
Reserves would be adequate to continue performing the function of filtering 
sediment before it reaches the stream because of generally low risk of hillslope 
erosion, and the low risk of substantial sediment inputs from upland areas. 
Vegetative cover is expected to be > 50% immediately post-harvest. 
Proposed Action activities would not prevent or retard restoration of the 
sediment regime under which this aquatic ecosystem evolved. The untreated 
buffers would adequately filter any sediment from the uplands before it reaches 
streams. The direct disturbance of road reconstruction could result in 
production of a minor amount of sediment only during the immediate periods of 
reconstruction, which would have negligible effects on the aquatic ecosystem. 
There will be no new road construction within the Riparian Reserves. 
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F-4 - South Fork Management Unit - Shasta-Trinity National Forest 

Aquatic Conservation Strategy 
Objectives 

How the Proposed Activities for All Action Alternatives meets the ACS 

6) Maintain and restore in-
stream flows sufficient to 
create and sustain riparian, 
aquatic, and wetland habitats, 
and to retain patterns of 
sediment, nutrient, and wood 
routing. 

Proposed Action activities may contribute to a minor increase in peak flows, 
summer low flows, and overall water yield because of the decrease in canopy 
closure and the construction of new landings and creation of additional skid 
trails. The exact extent of the effect on flow is not certain; most research on 
hydrologic response to timber harvesting has been conducted in clearcuts, and 
the effect of density management treatments on stream flows has not yet been 
extensively studied. However, any effect is likely to be negligible and short-lived 
because of the effect of the residual stand. Newly constructed landings would 
be scarified, mulched and seeded after use. 
The current riparian buffer is adequate to maintain the current sediment regime. 
The Riparian Reserve and understory litter would be effective at filtering 
sediment in most situations. Limiting all new road construction to temporary 
roads that would be built, used and removed in the same dry season will also 
reduce overland flow, compacted areas will be scarified to reduce the effects 
from past compaction to maintain or reduce peak flows. 
Timing, duration and intensity of in-stream flows are not likely to be affected by 
the Proposed Action. Although flow regimes have been altered in this 
watershed by roads, this Proposed Action will not increase peak flows because 
more miles of road are being decommissioned than are being built, and over 
the longer term, vegetation recovery is occurring across the watershed. The 
hydrologic recovery in the basin from growth of vegetation on large scale land 
allocations in the watershed far exceeds the loss of vegetation that may result 
from this Proposed Action. 

7) Maintain and restore the 
timing, variability, and duration 
of floodplain inundation and 
water table elevation in 
meadows and wetlands. 

Proposed Action activities would not alter existing patterns of floodplain 
inundation and water table elevation, because it would have no effects or only 
negligible effects on existing flow patterns and stream channel conditions. 
Maintaining riparian areas as well as not constructing roads or operating within 
floodplains would help to maintain exiting conditions. This Proposed Action will 
not alter the timing, duration, and variability of floodplain inundation. There will 
be no effect on wetlands.  

8) Maintain and restore the 
species composition and 
structural diversity of plant 
communities in riparian areas 
and wetlands. 

Proposed Action activities would contribute to the restoration of the species 
composition and structural diversity of plant communities by speeding the 
development of late-successional forest characteristics, including large trees 
and a multi-story canopy, in the Riparian Reserve areas that would be thinned. 
The Proposed Action would not alter the restoration of the species composition 
and structural diversity of plant communities in untreated areas. 
Proposed Action activities would contribute to the restoration of the species 
composition and structural diversity of plant communities, and habitat to 
support well-distributed populations of some riparian-dependent species by 
speeding the development of late-successional forest characteristics. Proposed 
Action activities would cause a reduction in canopy closure for several decades 
in the thinned areas, which could result in some micro-climatic alteration or 
other adverse effects for species that prefer complete canopy closure or do not 
tolerate disturbance. Any such effect would be minor because of the effect of 
the residual trees, the extensive untreated and lightly-thinned areas, and 
because of the current poor habitat condition of the stands for most species 
associated with late-successional forests. 
This Proposed Action will not affect plant communities in wetlands.  



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix F: Fisheries – ESA Consultation Summary and ACS Objectives 

South Fork Management Unit - Shasta-Trinity National Forest - F-5 

Aquatic Conservation Strategy 
Objectives 

How the Proposed Activities for All Action Alternatives meets the ACS 

9) Maintain and restore habitat 
to support well-distributed 
populations of native plant, 
invertebrate and vertebrate 
riparian-dependent species. 

Proposed Action activities would contribute to the restoration of habitat to 
support well-distributed populations of riparian-dependent species by speeding 
the development of late-successional forest characteristics, including large 
trees and a multi-story canopy, in the Riparian Reserve areas that would be 
thinned. The current stand condition provides relatively poor habitat for riparian-
dependent species associated with late-successional forests. Proposed Action 
activities could cause a short-term reduction in canopy closure in the Riparian 
Reserve areas that would be thinned, which could result in some micro-climatic 
alteration or other adverse effect for species that prefer complete canopy 
closure, but any such effect would minor because of the effect of the residual 
trees and because of the small proportion of the Riparian Reserve that would 
be treated, and the current poor habitat condition of the stand for species 
associated with late-successional forests. This habitat would be maintained 
through the active retention of a hardwood component within the Riparian 
Reserves as well as in the uplands. Habitat would be restored spatially and 
temporally, as the aquatic system becomes late-successional habitat. 
Proposed Action activities will not affect habitat such that well-distributed 
populations of native plant and animal riparian dependent species could not be 
maintained. No riparian areas are directly affected. Over time, 
decommissioning and hardening of roads and the natural recovery of 
vegetation in the basin will contribute to this objective by reducing peak flows, 
sediment and debris flows from roads. 

 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix F: Fisheries – ESA Consultation Summary and ACS Objectives 

F-6 - South Fork Management Unit - Shasta-Trinity National Forest 
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Introduction ____________________________________________  
The purpose of this biological assessment (BA) is to present the likely effects of the actions proposed in 
Alternative 1 of the Gemmill Thin Project Environmental Impact Statement to federally listed threatened, 
endangered or proposed species. This document is prepared in accordance with current policy and follows 
the standards established in Forest Service Manual direction (FSM 2670.32). 

Note that Alternative 3 is included in Tables 4a, 4b, and 5. Alternative 3 defers units 9, 11, and 12. 
However, the overall effects to owl habitat are very similar to those related to Alternative 1 and the same 
determinations would have been reached as with Alternative 1.  

The Shasta-Trinity National Forest accessed the most recent list of endangered, threatened, or 
proposed species that may occur in the project area vicinity (i.e., Trinity County) from the USFWS web 
site dated November 20, 2007 (http://www.fws.gov/arcata/specieslist). This list included as Appendix 1 of 
this document. From this list, the species considered in this document are: 
Endangered 

• none 
Threatened 

• northern spotted owl (Strix occidentalis caurina) 

• marbled murrelet (Brachyramphus marmoratus) 

• California red-legged frog (Rana aurora draytoni) 
Proposed 

• none 

If warranted for analysis, McDonald’s rockcrest and eight fish found on this list will be considered in 
separate documents. The Pacific fisher and the western yellow-billed cuckoo are candidate species and do 
not have to be considered under this analysis. The Pacific Fisher is, however, analyzed as a sensitive 
species. The proposed project is outside of the known range of the western yellow-billed cuckoo and the 
marbled murrelet. 

Consultation to Date _____________________________________  
Consulting biologists with the U.S. Fish and Wildlife Service (USFWS, Red Bluff Field Office) have 
been involved with the Gemmill Thin project through numerous field visits, meetings and phone 
conversations since the early planning stages, including: Danielle Chi (2004), Heidi Crowell (2005), 
Keith Paul and Doug Powers (2006) and Keith Paul (2007). Field discussions have included review of 
proposed treatment areas and proposed actions in reference to spotted owl and fisher habitats within the 
analysis area. 

Keith Paul was provided a draft of this document on November 23, 2007 for review and comment 
which he provided on November 30, 2007. Mr. Paul requested an expanded discussion specific to spotted 
owl Critical Habitat Unit 36. His request is addressed in this final document. 

G-2 - South Fork Management Unit - Shasta-Trinity National Forest 

http://www.fws.gov/arcata/specieslist
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Current Management Direction ____________________________  
The Shasta-Trinity National Forest (STNF) is currently operating in full compliance with the Record of 
Decision for Amendments to Forest Service and Bureau of Land Management Planning Documents 
Within the Range of the Northern Spotted Owl (ROD; USDA Forest Service and USDI Bureau of Land 
Management, 1994). The Regional Forester approved the STNF Land and Resource Management Plan 
(Forest Plan or LRMP) on April 28, 1995 and it became effective as of June 5, 1995. The Northwest 
Forest Plan ROD was incorporated into the Forest Plan. 

The Forest Plan adopts the ROD as the Federal contribution to the recovery of the northern spotted 
owl. The STNF expects the network of areas withdrawn from active timber management (e.g., wilderness, 
late-successional reserves, riparian reserves, and administratively withdrawn areas) along with standards 
and guidelines related to snag, log, and hardwood retention to provide habitat adequate to maintain viable 
well-distributed populations of federally listed or proposed species. 

Description of Proposed Action(s) _________________________  

Location of Proposed Actions 

The project area is located on South Fork Management Unit in T.29 and 30 N., R.10 and 11 W., Mt. 
Diablo Meridian, northeast of the community of Wildwood, California and south of Chanchelulla 
Wilderness (see cover page and Map 1). The Forest Land and Resource Management Plan allocates this 
area to Late-successional Reserve (LSR), Riparian Reserves (wetlands and areas adjacent to streams) and 
a minor component of less than 5% to Matrix (commercial timber harvest emphasis). The 5% Matrix will 
be treated as if it were part of the LSR. 

Purpose and Need for Action  

Over the past 100 years the practice of excluding fire that periodically thinned out smaller less vigorous 
trees in the Chanchelulla Late-successional Reserve (LSR) has resulted in a forest ecosystem that is 
densely stocked and slow-growing (U.S. Department of Agriculture et al, Forest Wide LSR Assessment, 
1997). Overcrowded conditions in mature stands (80 to 100 years old) are causing a delay in the 
establishment of healthy, functioning old-growth habitat. Overcrowded conditions in older mature/old-
growth stands (100 – plus years old) do not promote long-term health and maintenance of key old-growth 
habitat components because the largest and oldest trees and their replacements are at risk to mortality due 
to the proximity and number of competing trees (Oliver & Larson 1990). In both cases, tree vigor is 
reduced because smaller trees are competing with larger trees for limited amounts of nutrients, sunlight, 
and especially water. This leaves the ecosystem more prone to disease and less resilient to fire (Agee 
1993). Without treatment, overstocked stands will not stay healthy or meet the need for more old-growth 
habitat in the LSR. Most of the existing plantations scattered throughout the LSR have never been thinned 
so they, too, are overcrowded and are hindered in their development of future old-growth habitat 
characteristics (Graham 1994 #333; Graham, Harvey, et al. 1999 #1690; Graham, McCaffrey, et al. 2004 
#2199). 

South Fork Management Unit - Shasta-Trinity National Forest - G-3 
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There is a need to thin the overstocked mature conifer stands that are 80-100 years old. Fewer and 
healthier trees per acre would serve two interrelated purposes: (1) accelerate the development of old-
growth habitat characteristics and (2) reduce the loss of existing and developing old-growth habitat in the 
event of drought, disease or insect outbreaks and especially wildfire. 

There is a need to thin below in older mature/old-growth stands that are over 100 years old. The 
thinning would favor the oldest/largest trees and would serve three interrelated purposes:  

1. decrease the risk of losing existing large, old-growth trees by:  
a. removing those nearby trees that are competing for the available nutrients, 

2. decrease the risk of losing future replacement old-growth trees by  
b. opening the canopy,  
c. allowing a portion of the understory to respond and grow into mini-gaps formed in the 

thinning; 
d. and allow potential regeneration to initiate;  

3. reduce the risk of losing both of these key features to wildfire, drought, disease or insects by  
e. reducing the risk and hazard of wildfire,  
f. decreasing the competitive stress on the remaining trees, which will  

 increase the ability of the remaining trees to resist the physiological stresses of draught, 
disease and insect attack. 

There is a need to thin plantations to increase conifer growth rate and reduce density to levels where 
flames are not likely to reach the canopy of the adjacent older stands during a wildfire. 

There is also a need to protect late-successional and old-growth habitat from the threat of fire that 
could start inside or outside the perimeter of the LSR. Overcrowded stands increase competitive stress 
between trees which increases tree mortality from insect and disease. The higher level of dead and dying 
trees found in overcrowded stands in turn increases fire risk from either natural or human caused wildfire. 
These dead and dying trees provide greater fuels to not only carry a fire hotter and faster, but increases the 
risk that a cooler and slower fire would burn into the canopy. The majority of the private land closest to 
the Gemmill Thin project was harvested in the late 1960s to 1970s and continuing private harvesting is 
likely. Two public roads and a transmission line are within or directly adjacent to the project area. These 
linear features and past harvesting of private lands are associated with higher risk for fire starts that could 
affect the project area. 

Summary of Proposed Actions 

To meet the purpose and need, the proposed action will include the following treatments: 

• Thinning From Below in Dense Mature Stands (80 to 100 years old) - 750 acres 

This treatment targets overly dense mature conifer stands to accelerate the development of 
desired old-growth characteristics and to reduce fuel levels to reduce the risk of stand replacing 
fires, those fires that burn into the crowns of the trees and kill the large majority of the trees of 
the stand. These stands do not yet exhibit the desired level of old-growth characteristics, but have 
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the potential to attain them. The largest and healthiest trees would be retained. A sufficient 
number of trees would be removed to maintain or increase growth rates of the mature trees and 
remove fuel ladders. Trees marked for removal with this ‘thinning from below’ would start with 
the smallest least healthy conifers and progressively involve larger trees until the existing 70 to 
90 percent canopy cover is reduced to approximately 60 percent to make more water, nutrients, 
sunlight and growing space available to the remaining trees (conifers as well as hardwoods). The 
remaining trees would experience accelerated growth and health. In addition, the smaller trees 
that would be removed currently act as fuel ladders because their crowns are closer to the ground 
and allow flames to climb into the canopy. This could lead to a large-scale loss of conifer forest 
habitat. Biological legacies such as large/old green trees and other old-growth structural 
components (large snags, logs, viable hardwoods, etc.) would be retained within each harvest 
unit to provide these important habitat components as the stand develops. 

• Thinning From Below in Dense Mature/Old-Growth Stands (over 100 years old) - 530 acres 

This treatment targets overly dense mixed conifer stands that are either currently old-growth or 
have a stronger component of large/old trees to maintain and prolong the persistence of existing 
old-growth characteristics. Existing canopy ranges from 60% to 90%+ canopy cover. The largest 
and oldest (predominant or ‘legacy’) trees within each stand would be retained and competing 
understory trees would be removed within a zone about 1 ½ the width of the old tree’s crowns. A 
sufficient number of smaller trees would be removed to reduce the number of trees per acre to a 
level that provides an improved competitive advantage for the larger, older trees and removes 
fuel ladders that may threaten the remaining trees and adjacent stands. The post treatment stands 
would average 60% or more canopy cover. 

Note: Although we differentiate the two thinning treatments above, they are mixed within the mapped 
units. The two general thinning prescriptions described above will be blended within each unit depending 
upon site specific conditions. In all thinning units, large old trees will be prioritized for protection. 
Thinnings will target competing understory trees around the ‘legacy’ trees in all units and dense pockets 
of mature trees will be targeted for thinning from below within mature/old stands leaving the largest and 
best of the existing trees. 

• Thinning Plantations (~20 years old) - 45 acres 

This treatment targets overcrowded plantations to decrease competition for sunlight, nutrients, 
and water. This would improve stand vigor, reduce stand mortality, reduce susceptibility to 
primary and secondary insect and disease effects, and accelerate the development of large 
overstory conifers (Oliver and Larson, 1996). The thinning and release treatments would be 
accomplished through mastication (grinding up excess trees) in three plantations. Small conifer 
density would be reduced from roughly 300-plus trees per acre down to an average of 150 trees 
per acre; a level that maintains stand growth rate and reduces ladder fuels. Stand vertical 
structural diversity would be maintained or improved into the future by retaining intermediate, 
codominant, and dominant crown class hardwoods. 
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• Thinning to Maintain Existing Fuelbreaks (80 to 150 years old) - 260 acres 

This treatment targets fuel breaks that were created about 20 years ago. The effectiveness of the 
fuebreaks would be maintained through thinning with a prescription that would remove smaller 
diameter trees, brush and snags and reduce the existing 50-70 percent overstory canopy closure 
down to about 40 percent. Viable hardwoods would be cut back to the one-or-two most vigorous 
stems and maintained in the areas to provide vertical structural diversity. In general, these are 
multi-aged, multi-storied mixed conifer stands which have been partially cut or sanitized (i.e., 
dead or dying trees removed) in the past. However, tree mortality is still occurring throughout 
these stands. Large snags and most large logs have already been removed for fuels and fire 
fighter safety concerns. Hardwood species, including canyon live-oak, California black oak and 
Pacific madrone are common but are generally understory components. The forest-floor shrub, 
forb and grass components of these stands are generally well-developed. 

• Dead Fuels Reduction in mixed conifer forest (100 to 150 years old) – 28 acres 

This treatment targets two stands that have experienced a high level of tree mortality due to 
insect, disease and windthrow. The resulting high fuel level puts these and adjacent stands at a 
high risk of being lost to crown fire. All live trees and all snags/logs greater than 19 inches dbh 
would be retained. Dead-standing trees and dead ground fuels would be concentrated or piled 
and then burned to reduce woody fuels. 

• Yarding Systems: Trees, and some activity fuels, from the harvest units would be removed with 
a combination of tractor/mechanical yarding, skyline/cable yarding and helicopter yarding. 

• Landings: Up to an estimated 31 (0.25 to 0.5-acre) temporary landings measuring roughly 
100x100 to 100x200 feet would be constructed and an additional 23 existing landings would be 
reused. Landings are critical for handling and storing the substantial amount of woody material 
that would be produced by the removal of large numbers of relatively small diameter trees and 
dead fuel within the adjacent units. No trees greater than 24 inches diameter at breast height 
(dbh) would be cut to minimize impacts to old-growth habitat. The landings would be 
decompacted following the thinnings and fuels treatments to facilitate water infiltration and 
natural revegetation. Map 3 displays likely landing locations based upon intensive field reviews, 
topography, stand conditions and experience with where landings may be needed. 

• We chose having a higher number of small landings versus fewer large landings because this 
allows us to strategically place landings to avoid or minimize impacts to the largest/oldest trees 
or old-growth habitat and minimize the ground disturbing effects of dragging logs long 
distances. 

• Roads: Approximately 18 miles of existing roads would be reconstructed (brushed, smoothed, 
graveled, etc.) and less than one mile of temporary roads would be constructed. Temporary roads 
would access temporary landings within proposed thinning units and would be about 12 feet 
wide; they would be ripped (i.e., ‘decompacted’) and closed after completion of harvest activities 
to facilitate water infiltration and natural revegetation. 
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• Rock Pits: An estimated one existing rock pit would be expanded to provide source material for 
road reconstruction activities. 

• Activity Fuels Treatments: Fuels created as a result of the proposed silvicultural prescriptions 
would be treated with a combination of mastication (plantations), mechanical removal, chipping, 
handpiling/burning, tractor piling/burning, prescribed underburning, or burning areas of 
concentrated fuels. 

Additional Design Criteria for further Protection of Forest Resources  
(Mitigation Measures) 

The project development team developed numerous design criteria to reduce or avoid impacts to forest 
resources. Below are those that closely relate to wildlife issues: 

• Limited Operating Periods (LOPs) would be implemented to avoid direct adverse impacts to the 
northern spotted owl. From February 1 through July 10, all noise- and smoke-generating 
activities will be prohibited within ¼ mile of suitable nesting/roosting habitat. In addition, all 
vegetation removal/cutting/burning will be prohibited through September 15 within suitable 
nesting/roosting habitat. These LOPs may be lifted if surveys using currently accepted protocols 
indicate specific areas are not occupied by breeding owls or with the mutual consent of the U.S. 
Fish and Wildlife Service and the U.S. Forest Service. 

• Retain existing large (>19 inches diameter at breast height) snags and down logs within thinning 
units. Snags felled for safety reasons would be left on site as logs. 

• Maintain an average of 5 tons of logs per acre with a preference to have 4 to 6 logs per acre at 
the largest available diameter. 

• Retain all viable hardwoods (i.e., those that have a reasonable chance of surviving and thriving 
after stand treatments). 

• Riparian Reserves of intermittent and ephemeral streams that display annual scour will have a 
minimum 150 foot Riparian Reserve based upon the average maximum height of 200-year-old 
trees for the site.  

 There is one inner gorge greater than 150 feet from the defined channel of intermittent or 
ephemeral streams in unit 13 that will require a Riparian Reserve greater than 150 feet in 
width.  

• Riparian Reserves of fish bearing streams that display annual scour will have a 300 foot Riparian 
Reserve based upon twice the average maximum height of 200-year-old trees for the site. There 
are no inner gorges or flood plains in the project area greater than 300 feet from the defined 
channel of fish bearing streams. 

• Thinning may occur in the Riparian Reserves up to the inner gorge, or to 50 feet from the 
defined channel if no inner gorge exists, for the purpose of enhancing Riparian Reserve timber 
stand health and treating hazardous fuels. Thinning and fuels treatment will not reduce crown 
cover to less than 60% within Riparian Reserves. 
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• Locate landings and temporary roads so that no trees 24 inches or greater will be removed. 

Existing Environment ____________________________________  

Land Allocations and Critical Habitat 

Virtually all the actions proposed in the Gemmill Thin Project lie within Late-Successional Reserve 
RC331 (Map 2). That is to say, the project units were established logically and practically using the easily 
identified main ridgeline that defines the Trinity/Shasta County line on the east side of the project 
whereas the LSR was mapped at a scale that included the entire range of the northern spotted owl from 
Washington state through California. Consequently, LSR boundaries, as delineated in computerized 
geographic information system databases, often are not located precisely on identifiable land features 
(e.g., ridgelines, roads, rivers, etc.). Therefore, portions of units 7, 10, 12, 15, and 28 lie outside the 
western official LSR boundary. Nonetheless, although the treatment areas are part of the matrix and not 
part of the LSR, these areas will be treated with the same LSR-driven purpose & need and management 
direction. 

Northern spotted owl Designated Critical Habitat Unit (CA-36) largely overlays LSR RC331. 
However, portions of units 10, 15, and 27 (roughly 24 total acres) lie outside the CHU boundary (Map 2). 
Again, with this project, these areas will be treated with the same LSR-driven purpose & need and 
management direction. 

Both LSR RC331 and CHU CA-36 add protected habitat around the Chanchelulla Wilderness and fill 
a void in the southeastern part of Trinity County. CHUs and LSRs provide relatively large blocks of 
suitable habitat that are well distributed across the range of the owl to provide the functions considered 
important to maintaining stable, self-sustaining, and interconnected populations. 

Species and Habitat Account 
Marbled Murrelet 
The project area lies well outside the known or expected range of the marbled murrelet (Ralph et al. 
1995). This species spends most of the time in Pacific coastal waters and nests in old-growth trees within 
about 37 miles of the coast; the project area lies about 70 miles from the coast. Therefore, this species will 
not be further discussed except in the determinations section (VII). 

California Red-legged Frog 
California red-legged frogs are not likely to occur in or near the project area (see below). Red-legged 
frogs breed in a variety of aquatic habitats but typically breed in still or slow moving water. Individuals 
may be found in upland habitats during periods of wet weather (USDI 2002). Many of the proposed 
treatment areas lie adjacent to relatively fast-flowing streams (i.e., not breeding habitat) but outside this 
frog’s known or expected current range. Given that the proposed actions lie well beyond a distance where 
there would be a reasonable expectation of effects to even potential red-legged frog breeding habitat and 
that the project would not occur during a wet time of year when frogs may venture into upland habitats, 
the California red-legged frog will not be further discussed except in the determinations section (VII). 
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Current and Historic Distribution (range) 
The project area lies about five miles from the current range and just within the historic range of the 
California red-legged frog (USDI 2002). Roughly 62 acres of the eastern-most portion of the project area 
(the eastern half of fuelbreak units #7, 15, 28, and 31) lie within the frog’s historic range. This roughly 
three-mile section of the 300-foot wide fuel break is centered on the ridgetop that establishes the 
Trinity/Shasta County line (Map 1); the project lies almost entirely in Trinity County. The frog’s historic 
range includes Shasta but not Trinity County; thus the fuel break goes about 150 feet into the historic 
range. This section of the fuel break lies about a ¼-mile upslope from headwater ephemeral streams that 
feed Middle Fork Cottonwood Creek. These headwater streams drain steep slopes (i.e., they are fast 
flowing) and do not likely provide potential red-legged frog breeding habitat. 

Recovery Units 
Roughly 62 acres of the eastern-most portion of the project area lie within the North Coast Range and 
Western Sacramento River Recovery Unit. In the project area vicinity, the historic range defines the 
recovery unit boundary (see above). Recovery units are regions of the frog’s distribution that the FWS 
determined to be distinct from one another based on ecological characteristics, status of the frog, threats 
to the continued existence of the frog, or recovery actions needed within the area. Again, the fuelbreak 
lies on the very top of the ridge well away from potential red-legged frog breeding habitat (i.e., aquatic, 
e.g. streams). 

Core Areas 
The nearest core area, Cottonwood Creek, lies about seven miles southeast of the project area. Core areas 
are watersheds, or portions thereof, within a recovery unit that the FWS determined to be essential to the 
frog’s recovery. 

Northern Spotted Owl 
Spatial Scales Analyzed (from Largest to Smallest) 

• The 16,868-acre spotted owl action Area is the primary area analyzed for this project. It was 
established by a 1.3 mile buffer around all areas proposed for treatment. This area was deemed 
appropriate for the following reason: Based on available radio-telemetry data (Thomas et al. 
1990), the U.S. Fish and Wildlife Service (FWS) estimated the median annual home range size 
for the northern spotted owl in California. Because the actual configuration of a home range is 
rarely known, the estimated home range of a northern spotted owl pair in California is 
represented by a 1.3-mile circle (3,340 acres) centered upon an owl activity center (e.g., nest 
site). Suitable habitat within a home range would likely be utilized to some extent within any 
given year by territorial owls. Therefore, any effects to habitat, both positive and negative, due to 
the Gemmill Thin Project would likely affect any current or potential future owl activity centers 
(i.e., nesting owls) in the area. That is to say, habitat affected by the project would fall within the 
home ranges of any owls nesting in the owl Action Area. 
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• Five individual owl home ranges for owl activity centers located by surveys or included in our 
records are analyzed (Maps 2 and 3). 

• Five individual owl territories for owl activity centers located by surveys or included in our 
records are analyzed (Maps 2 and 3). The FWS uses a 0.7-mile radius circle around an owl 
activity center to delineate the area most heavily used (territory or “core area”) by owls during 
the nesting season. These areas assist the FWS during project level consultation related to 
possible impacts to individual owl pairs. 

• The project area includes only the areas that would be directly impacted by the proposed 
actions (e.g., thinning units, fuel break units, plantations). Thus, Alternative 2 (no action) has no 
‘project area.’ 

Note that the Upper Hayfork Creek 5th Field Watershed was used only for analyzing the “Provide for 
Retention of Old-Growth Fragments Where Little Remains” S&G (see Attachment 1). Information 
specific to northern spotted owl Designated Critical Habitat Unit (CA-36) is included to assist the FWS in 
consultation and maintaining accurate records related to this CHU. 

Species Account 

The project area vicinity was surveyed in 2005 and 2006 by the crews working under a Joint Venture 
Agreement with the University of Washington, Student Conservation Partnership Agreement, and Cost 
Share/Reimbursable with Hubbs Sea World. These surveys were designed to quickly and efficiently find 
owl nest sites and were not conducted to protocol. That is to say, positive results (nest sites located) are 
obviously credible but there is a small chance that other, less responsive owls may have gone undetected. 
In 2007, Forest Service crews completed a 3-visit survey of the action area with three additional visits 
planned for 2008. The surveys revealed three credible spotted owl activity centers within the action area 
and our records include two additional ‘historic’ centers (Maps 2 and 3). Table G-1 presents the 
information on the activity centers’ status compiled to date. 

Table G-1. Status of the five spotted owl activity centers in the Gemmill Thin Action Area. 

Activity 
Center ID 

Status 
(most recent pair or territorial 
single status confirmation year) 

2005-07 Survey Results and Comments 

TR094 Pair 
(1994) 

2005 male heard at night, possibly the male from TR351 drawn 
in by the surveyor’s hooting; 2006 no responses; 2007 no 
response. Whether this continues as a viable activity center is 
doubtful. 

TR098 Reproductive Pair 
(2007) 

2005 reproduction confirmed (two young); 2006 reproduction 
confirmed (two young); 2007 reproduction confirmed (two young) 

TR228 Reproductive Pair 
(2007) 

2005 nesting confirmed (reproduction unknown); 2006 male 
heard; 2007 reproduction confirmed (two young) 

TR320 Reproductive Pair 
(1992) 

2005, 2006 and 2007 no responses. Whether this continues as a 
viable activity center is doubtful. 

TR351 Reproductive Pair 
(2006) 

2005 nesting confirmed (reproduction unknown); 2006 nesting 
confirmed (nest failed early); 2007 male heard at night 
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Spotted Owl Population Trend 
Courtney et al. (2004, Table G-2) report the most current estimated rate of population change (PC) for the 
northern spotted owl where a stable population is indicated by PC = 1, a declining population by PC < 1, 
and an increasing population by PC > 1. PC ranged from 0.896 to 1.005 and was <1.0 on 12 of 13 range-
wide study areas. However, in only four of these 12 were 95% confidence intervals for PC < 1. Evidence 
for owl population decline was weak on the three study areas closest to the Gemmill Thin Project Area 
(i.e., Klamath, NW California and Hoopa study areas). 

The wealth of information on the demography of the northern spotted owl is unique. For no other 
threatened or endangered species in this area do we have such extensive information on population trends 
and the factors affecting them. The demographic studies reported here are among the most significant 
achievements in conservation biology. Yet, the information is still far from complete. While northern 
spotted owl populations appear to be in decline, it is not possible to determine whether this decline is 
greater than that predicted at the time of the NWFP (Courtney et al. 2004). 

Table G-2. Estimated rate of population change (PC) for Northern Spotted Owls, with standard error and 95% 
confidence interval (as reported in Courtney et al. 2004, Table 8.5). Shaded areas in this table identify the 
study areas closest to the Gemmill Thin Project. 

1 A stable population is indicated by PC = 1, a 
declining population by PC < 1, and an 
increasing population by PC > 1. 

Spotted Owl Habitat Account 
The northern spotted owl is strongly 
associated with conifer stands that 
include the following characteristics: a 
multi-layered, multi-species 
(including hardwoods) canopy 
dominated by large overstory trees; 
moderate to high canopy closure; a 
high incidence of trees with large 
cavities and other types of 
deformities; numerous large snags; 
an abundance of large dead wood on 
the ground (logs); and open space 

within and below the upper canopy for spotted owls to fly (Thomas et al. 1990, USDI Fish and Wildlife 
Service 1990a). Nest sites are usually located within stands of old-growth and late-successional (late 
seral) forest dominated by Douglas-fir containing structures such as cavities, broken tree tops, or 
mistletoe (Arceuthobium spp.) brooms (Forsman et al. 1984, Blakesley et al. 1992, LaHaye and Gutierrez 
1999). In redwood forests along the coast range of California, spotted owls may be found in younger 
forest stands with structural characteristics of older forests (Thomas et al. 1990). In the vicinity of the 
Gemmill Thin Project these habitat characteristics are essentially restricted to old-growth, and to a lesser 

95% Confidence Interval  PC1 Standard 
Error Lower Upper 

California 
 NW California 0.985 0.013 0.959 1.011 
 Hoopa 0.980 0.019 0.943 1.017 
 Simpson 0.970 0.012 0.947 0.993 
Oregon 
 Coast Ranges 0.968 0.018 0.932 1.004 
 H.J. Andrews 0.978 0.014 0.950 1.005 
 Warm Springs 0.908 0.022 0.866 0.951 
 Tyee 1.005 0.019 0.967 1.043 
 Klamath 0.997 0.034 0.930 1.063 
 S. Cascades 0.974 0.035 0.906 1.042 
Washington 
 Wenatchee 0.917 0.018 0.882 0.952 
 Cle Elum 0.938 0.019 0.910 0.976 
 Rainer 0.896 0.055 0.788 1.003 
 Olympic 0.956 0.032 0.839 1.018 
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extent other late seral (mature late-successional) conifer stands. Recent landscape-level analyses suggest 
that a mosaic of late-successional habitat interspersed with other vegetation types may benefit spotted 
owls more than large homogeneous expanses of older forests (Zable et al. 2003, Franklin et al. 2000, 
Meyer et al. 1998) presumably by providing more foraging opportunities. Foraging habitat is the most 
variable of all habitats used by territorial spotted owls (Thomas et al. 1990). Descriptions of foraging 
habitat have ranged from complex structure (Solis and Gutierrez 1990) to forests with lower canopy 
closure and smaller trees than nesting/roosting habitat (Gutierrez 1996). 

• Critical Habitat: The attributes of owl habitat described above provide the primary constituent 
elements (PCEs) related to spotted owl nesting, roosting and foraging habitat (connectivity is 
discussed below). PCEs are those physical and biological features that are essential to the owl’s 
conservation. 

Attachment 1 of this document provides habitat definitions and the assumptions used to analyze late-
successional and old-growth habitat. Table G-3 displays the crosswalk between the two main stand 
attributes used (size class and canopy closure) and habitat specific to the spotted owl. Figure G-1 displays 
a visual generalization of relative owl habitat quality related to “crown diameter” and “canopy closure” 
attributes in our Forest GIS database. 

Crown Diameter (Size) Classes 
• 0 = shrub, forb, grass, noncommercial conifer, hardwood, and nonvegetated (no old-growth 

potential; not federal forest land). 

• 1 = 0-5 foot crown diameter, seedling sapling; stand establishment stage; includes most 
contemporary plantations (future old-growth potential; federal forest land). 

• 2 = 6-12 foot crown diameter, poles; growth and maturation with little or no natural thinning; 
includes minor acreages of contemporary plantations (future old-growth potential; federal forest 
land). 

• 3 = 13-24 foot crown diameter, small to medium timber; continued growth and maturation and 
beginning natural thinning (current mature forest). 

• 4 or greater = >24 foot crown diameter, large sawtimber; transition stage (current old-growth 
forest). 

Canopy Closure Classes 
• S = <20% 

• P = 20-39% 

• N = 40-69% 

• G = >70% 
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Table G-3. Spotted owl nesting/roosting (NR), foraging (F) and connectivity habitat related to late-
successional (late seral) and old-growth habitat analysis and crown diameter & canopy closure (see 
Attachment 1). 

Nesting/Roosting (NR) 4G & 4N (high quality NR; old-growth), and 3G (moderate quality NR) 
Foraging (F) 3N 
Connectivity (dispersal habitat) 4P, 4S, 3P, 3S, 2G and 2N (plus the categories above – 4G, 4N, 3G, and 3N) 
Capable (potential future NRF) all remaining Federal Forest Land (capable of growing to NRF habitat 

conditions) 

 
 
 NESTING AND ROOSTING------- Foraging-- Connectivity (dispersal) ------------------------------------ Capable 
 
 4G 4N 3G 3N 4P 3P 4S 2G 2N 3S, 2P/S, 1G/N/P/S 

Figure G-1. The general relationship between late-successional (late seral) spotted owl habitat quality and 
size class & canopy closure to (from left to right, higher to lower quality) 

Spotted Owl Nesting, Roosting and Foraging (NRF) Habitat 
The current amount of NRF habitat within the spatial scales analyzed is included in Table G-4 and is 
displayed on Maps 2 and 3. Table G-5 also includes current habitat in CHU CA-36. In the spotted owl 
action area, old-growth (4N/G) provides ‘high quality’ owl nesting/roosting habitat ((1,688 acres) while 
younger densely (3G) to moderately canopied mature stands (3N) provide ‘moderate quality’ owl 
nesting/roosting habitat (3,908 acres) and foraging habitat (2,083 acres) respectively. There is a clear 
distinction between old-growth and late-successional habitat. Late-successional (late seral) is defined 
simply as conifer stands at least 80 years old regardless of other stand attributes such as level of 
decadence or canopy closure. Old-growth is a subset of late-successional and is defined as a forest stand 
usually at least 180-220 years old with moderate to high canopy closure; a multilayered, multispecies 
canopy dominated by large overstory trees; a high incidence of large trees, some with broken tops and 
other indications of old and decaying wood (decadence); numerous large snags; and heavy accumulations 
of wood, including large logs on the ground (NWFP ROD page F-4). 

Connectivity (Dispersal) Habitat 
Connectivity habitat is defined as conifer stands meeting at least ‘11-40’ conditions (i.e., an average 
conifer of at least 11 inches diameter at breast height and at least 40 percent canopy closure) (Thomas et 
al. 1990). See Table G-3. Connectivity habitat comprises more than 81 percent (10,224 acres) of the 
12,558 acres of Forest Service land in the spotted owl action area and is relatively contiguous. Thomas et 
al. (1990) established the level of adequate connectivity habitat at 50 percent of a given landscape (e.g., 
quarter-township). The 4,310 acres of private land in the area is comprised largely of connectivity habitat 
(albeit in many cases just barely). Owls may be reluctant to cross the relatively sparsely vegetated inner 
gorge of Hayfork Creek that runs north/south in the western quarter of the action area. 
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• Critical Habitat: The attributes of owl habitat described above provide the primary constituent 
elements (PCEs) related to spotted owl connectivity. PCEs are those physical and biological 
features that are essential to the owl’s conservation. 

The amount of NRF habitat within the spatial scales described above is included in Tables 4a & 4b 
(page 18) and displayed on Maps 2 and 3. Note that the amount of habitat in the project area is captured in 
the amount of habitat that would be affected (i.e., the proposed action). 

Competitors & Predators 
No known barred owl or great horned owls sightings occur in the action area. 

Our field crew saw a goshawk attack the male of pair TR228 during a daytime visit near the activity 
center in mid June, 2007. Immediately after the attack the male flew away to the west and the goshawk 
flew away to the east. The male owl did not appear to have been injured. 

West Nile Virus 
West Nile virus occurs in the project area general vicinity (i.e., Trinity County) based upon positive lab 
test results of roughly 18 dead birds found throughout Trinity County (personal communication with Peter 
Hedtke; Trinity County Environmental Health Division of the Building and Development Services 
Department). None of the birds analyzed were spotted owls. 

Effects of the Proposed Action ____________________________  

Actions Not Further Analyzed 

The interrelated and interdependent actions listed below will not be further analyzed for the following 
reasons: 

• Road reconstruction and rock pit expansion would occur within existing Forest Service 
system roadbeds or already heavily disturbed sites and would have no effect on existing owl 
habitat. 

• Temporary road construction would occur only within proposed thinning units and their 
widths (about 12 feet) would be comparable to the leave tree spacing (i.e., comparable effects to 
canopy closure). Additionally, they would be ripped or subsoiled after use (i.e., the soil would be 
“decompacted”) to allow water infiltration and revegetation. That is to say, the recovery of the 
stands as related to owl habitat would be similar with or without the temporary road 
construction. Therefore, the effects are lumped in with the effects of thinning. 

• Dozer and handlines would occur within proposed harvest units and would have little effect on 
retained vegetation or habitat components. Therefore, the effects are lumped in with 
thinning/regeneration effects. 

• Activity fuels treatments (including burning), decompacting of temporary roads or landings, 
and road decommissioning would not affect owl habitat. 
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• For all these actions the LOP avoids direct impacts to owl reproduction due to noise or smoke 
related to the proposed actions. 

DIRECT EFFECTS (Mortality, Harm, Failed Breeding Attempts, Displacement) 

We do not expect to harm or displace owls or cause owls to abandon an active nest site. The limited 
operating periods (LOP) included in the design criteria for this project minimize direct effects to the 
spotted owl by avoiding disturbances during critical periods of the breeding season or when young owls 
are not mobile enough to readily move from a disturbance. Due to our surveys in the project area, we 
know the vicinity of active nest sites and no actions are proposed within nest groves. Large areas of 
higher quality nesting habitat will remain after treatment. 

The recent final report for the Effects of Noise Disturbance on Northern Spotted Owl Reproductive 
Success (Damiani, Lee, and Jacobson; September 28, 2007) is pertinent to the Gemmill Project because it 
is based upon data collected in a long-term study area that includes portions of the Shasta-Trinity National 
Forest in vegetation types similar to those in this project (personal observation) and addresses issues 
associated with this project. This study indicates that noise disturbance (no LOPs) from management 
actions does not appear to have significant short term effects on owl reproduction. Only when disturbance 
is ongoing and long-term (greater than 3 years) was a significant negative effect on numbers of fledglings 
produced evident. This report indicates that the long-term effects to owl reproduction are more likely 
associated with long-term loss of habitat rather than the noise disturbance. The Gemmill Thin project is 
designed to maintain and improve owl habitat and would maintain existing nesting/roosting habitat 
conditions in all areas but the proposed landings that would involve at most 12 acres. Damiani et al. 
studied the effects of ‘timber sales’ where large areas (of presumably owl habitat) were removed.  

INDIRECT EFFECTS (i.e., Habitat) 
Effects to Spotted Owl Nesting/Roosting (NR) and Foraging (F) Habitat 
The Gemmill Thin Project Alternative 1 would reduce owl habitat quantity/quality in the short-term (<10-
15 years), increase owl habitat quantity/quality in the long-term (>10-15 years), and reduce the threat of 
losing existing and developing habitat in the short and long-term (see below). The project would affect 
approximately 1,210 acres of existing NRF habitat. Effects to existing NRF habitat are analyzed at the 
spatial scales described above (the owl action area, five owl home ranges, five owl territories, and the 
project area (or the actual areas that would be affected) and three categories of intensity (described 
below). The Upper Hayfork Creek 5th Field Watershed was used specific to the 15% S&G and is not used 
in this analysis (see Attachment 1). Tables 4a&b present the amount (acres) of each habitat type that 
would be affected segregated by the intensity and spatial scales. Map 2 displays the proposed actions 
related to NRF habitat at the action area and owl territory and home range scales. 

Connectivity 
The Gemmill Thin Project would remove up to a maximum of about 15 acres of connectivity habitat due 
to landing construction but connectivity habitat would remain at well above 50 percent threshold (Thomas 
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et al. 1990) in the action area (still over 81%). The size (up to 100 feet wide) and location of the proposed 
landings would not isolate existing NRF habitat and multiple connectors through the action area would 
remain (see Maps 2 and 3). That is to say, owls or other species crossing these areas would never be more 
than 50 feet from forest cover. Additionally, the proposed plantation thinning would accelerate the 
development of about 43 acres of connectivity habitat conditions in approximately 10 years. Without 
thinning, these plantations would likely reach 11-40 conditions but would remain so dense that owls 
would not be able to freely fly through them for 35+ years. 

Short-Term (from implementation out to about 10-15 years) 
The Gemmill Thin Project would affect owl habitat in the short-term in three general ways associated 
with primary constituent elements and at three intensity levels. Tables 4a & 4b display the effects to owl 
habitat at the spatial scales described above: 

Effects to Habitat 
• Reduction in overall canopy closure: A moderate to dense canopy closure is important to owls 

because it moderates environmental extremes (e.g., temperature, rain/snow fall, etc.). 

A reduction of canopy closure in order to meet the P&N is unavoidable. The no action alternative 
leads to a greater risk of stand-replacing fire and loss of habitat (see below). Our treatments 
would result in maintaining a moderate/dense canopy that will equal or exceed the canopy 
closure in untreated stands within about 10 to 15 years with the bonus that the treated stands 
would be much more resistant to stand-replacing fire. 

• Simplification in vertical structure: Multiple canopy levels provided by understory conifers 
and hardwoods provide lower (cooler) roost sites in the hot summer months and provide perch 
sites for foraging and eating. 

We address this key component with the maintenance of existing viable understory hardwoods as 
well as the largest/oldest (predominant) conifers that are typically head and shoulders above the 
main overstory. The understory hardwood component will have a higher probability of persisting 
and thriving into the future with our treatments as would the predominant conifers. 

• Reduction in smaller diameter (<24” dbh) snags and logs: Snags can provide owl nest sites 
and both snags and logs provide habitat for owl prey species. Large (>19”dbh) snags would be 
retained in the proposed thinning units and virtually no large snags occur in the fuel break area. 
My experience suggests that spotted owls would not likely use snags less than 24”dbh for nest 
sites. 

Effects Intensity 
• Removed indicates the habitat would no longer function as owl habitat resulting from landing 

construction. Landings are considered to be removing late-successional (i.e. owl) habitat even 
though this level of impact may be an overstatement. The scientists who contributed to the 
Northwest Forest Plan recognized that small (less than 10 acres) forest openings and canopy 
gaps are an important component of old-growth forest (NWFP ROD pages B-2 and C-14). This 
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is important because the Alternatives 1 and 3 require the construction of up to an estimated 31 
small landings. Their construction would create small (¼ to ½ acre) openings measuring from 
roughly 100x100 to 100x200 feet. These landings are critical for handling and storing the 
substantial amount of woody material that would be produced by the removal of large numbers 
of relatively small diameter trees and dead fuel within the adjacent thinning units. These landings 
would be decompacted following the thinnings to facilitate water infiltration and natural 
revegetation. These openings are not expected to alter the habitat function of the overall stands 
because they would naturally revegetate relatively quickly, are well below the 10-acre opening 
threshold for an old-growth component established in the NWFP ROD, and would not involve 
‘old-growth’ patches because they would be strategically located to involve only younger/smaller 
patches within the larger matrix of older habitat (i.e., no trees greater than 24 inches dbh). 
Additionally, if the entire project area were to be remapped after implementation, these small 
areas would fall well below the roughly 10-acre threshold for habitat mapping. That is to say, if 
old-growth habitat were mapped at a more precise ½-acre threshold, landing locations currently 
mapped as falling within old-growth would fall within mature forest. These small openings 
would not likely inhibit the free movement of owls or other species associated with late-
successional forests; individuals crossing these areas would at no time be greater than roughly 50 
feet from forest cover. 

 up to a maximum of 2.5 acres of high quality NR habitat (range from 1.25 to 2.5 acres) 

 up to a maximum of 9 acres of moderate quality NR habitat (range from 4.5 to 9 acres) 

 up to a maximum of 2.5 acres of Foraging habitat (range from 1.25 to 2.5 acres) 

• Downgraded indicates a reduction in habitat capability such as owl nesting/roosting habitat 
down to foraging or foraging habitat down to connectivity habitat. None of the proposed 
treatments would result in owl habitat being downgraded. 

• Degraded indicates some habitat components (e.g., smaller snags, canopy closure, and vertical 
structural complexity) may be somewhat reduced but the habitat would continue to function at 
the current level resulting from thinning from below in existing mature/old-growth, ground 
fuels reduction (i.e., dead woody material including smaller logs) within nesting/roosting/ 
foraging habitat and fuel break treatments within foraging habitat. Within thinning units, the 
retention of large predominant (legacy) conifers, larger snags (>19”) and viable hardwoods 
would maintain snags and decadent conifers large enough to provide owl nest sites and 
contribute to vertical structure. This is a somewhat subjective effects category in that the habitat 
components that would be reduced are in excess of what would likely occur if fire had not been 
effectively excluded from these areas over roughly the last century. For example, thinning from 
below in existing mature/old-growth undeniably reduces potential understory roosting sites. 
However, numerous roost sites would remain but at levels that reduce the risk of losing suitable 
habitat conditions to wildfire and increase the persistence of the largest/oldest trees that provide 
the best nesting sites. Additionally, the areas proposed for treatment often have a thick sapling 
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cover (i.e., impenetrable to owls) and would become more available for foraging owls after 
treatment. 

 254 acres of high quality NR habitat 

 656 acres of moderate quality NR habitat 

 299 acres of Foraging habitat 

Tables G-4a and G-4b. Direct effects (acres) to spotted owl nesting/roosting (NR) and foraging (F) habitat 
within 0.7 miles (i.e., 4a, the territories) and 1.3 miles (i.e., 4b, the home ranges) of the five owl activity 
centers that would be affected by Alternatives 1 and 3 of the Gemmill Thin Project. Acres included in 
*(parentheses) are for Alternative 3. Effects to the entire spotted owl action area are included at the bottom of 
Table G-4a. Old-growth is displayed separately from overall nesting/roosting habitat to emphasize its 
ecological significance. 

Table G-4a. 
Owl Territories 

High Quality NR 
(old-growth) 

Moderate Quality NR
(dense mature) 

Foraging 
(mod. dense mature) 

Total NRF 

Activity 
Center 
ID 

Effects to 
Habitat 

Existing 
Available 
Habitat 

Acres 
Affected

Existing 
Available 
Habitat 

Acres 
Affected

Existing 
Available 
Habitat 

Acres 
Affected 

Existing 
Available 
Habitat 

Acres 
Affected

Removed 0 0 0 0 
Degraded 0 0 16 16 

 
TR094 

Total 

 
63 

0 

 
428 

0 

 
144 

16 

 
635 

16 
Removed 3 4 2 9 
Degraded 140 230 49 419 

 
TR098 

Total 

 
348 

143 

 
382 

234 

 
74 

51 

 
804 

428 
Removed 0 0 0 0 
Degraded 0 0 0 0 

 
TR228 

Total 

 
142 

0 

 
211 

0 

 
118 

0 

 
471 

0 
Removed 0 0 0 0 
Degraded 0 0 7 7 

 
TR320 

Total 

 
183 

0 

 
454 

0 

 
63 

7 

 
700 

7 
Removed 0 0 0 0 
Degraded 0 0 0 0 

 
TR351 

Total 

 
374 

0 

 
342 

0 

 
99 

0 

 
815 

0 
Removed 3 9 3 15 
Degraded 254 

*(202) 
656 

*(573) 
299 

*(289) 
1,209 

*(1,064) 

Entire 
Owl 
Action 
Area 

Total 

 
 

1,688 

257 
*(205) 

 
 

3,908 

665 
*(582) 

 
 

2,083 

302 
*(292) 

 
 

7,679 

1,224 
*(1,079) 
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Table G-4b. 
Owl Home Ranges 

High Quality NR 
(old-growth) 

Moderate Quality NR
(dense mature) 

Foraging 
(mod. dense mature) 

Total NRF 

Activity 
Center 
ID 

 
Effects to 
Habitat 

Existing 
Available 
Habitat 

Acres 
Affected

Existing 
Available 
Habitat 

Acres 
Affected

Existing 
Available 
Habitat 

Acres 
Affected 

Existing 
Available 
Habitat 

Acres 
Affected

Removed 0 0 1 1 
Degraded 4 23 59 86 

 
TR094 

Total 

 
260 

4 

 
1,173 

23 

 
485 

60 

 
1,918 

87 
Removed 3 9 2 14 
Degraded 195 503 

*(493) 
114 812 

*(688) 

 
TR098 

Total 

 
530 

198 

 
828 

512 
*(502) 

 
268 

116 

 
1,631 

826 
*(702) 

Removed 0 0 0 0 
Degraded 3 4 0 7 

 
TR228 

Total 

 
345 

3 

 
324 

4 

 
294 

0 

 
963 

7 
Removed 0 0 0 0 
Degraded 0 0 39 39 

 
TR320 

Total 

 
525 

0 

 
1,074 

3 

 
323 

39 

 
1,922 

39 

Removed 0 0 0 0 
Degraded 0 0 51 51 

 
TR351 

Total 

 
570 

0 

 
1,282 

0 

 
640 

51 

 
2,462 

51 

Long-Term (about 10-15 years after implementation) Effects to NRF Habitat 
In the spotted owl action area the thinning prescriptions within existing NRF habitat and other conifer 
stands not currently NRF (Map 3) would result in a net increase of moderate quality NR and foraging 
habitat characteristics after about 10 to 15 years (Figure G-2). This pattern for the action area is reflected 
in projected habitat conditions in owl territories, owl home ranges, and spotted owl Critical Habitat Unit 
CA-36 (Table G-5). 
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Gemmill Thin Action Area

1,688

3,908

2,083

7,679

1,685

3,899

2,080

7,664

1,685

4,278

2,029

7,992

0
1,000

2,000
3,000
4,000

5,000
6,000
7,000

8,000
9,000

High Quality NR
(old-grow th)

Moderate Quality NR
(dense mature)

Foraging
(mod. dense mature)

Total Ow l Habitat

ac
re

s

Current (and Alt 2 short & long-term) short-term long-term

(4,261)

(2,046)

Figure G-2. Current owl habitat (white bar) conditions (Alternative 2, no action), conditions from 
implementing Alternative 1 (grey bar) through about 10 to 15 years (short-term) and conditions after about 10 
to 15 years (black bar) within the Spotted Owl Action Area. We expect no significant changes in habitat 
conditions in 15+ years with Alternative 2 (no action). Projected acreages for Alternative 3 are included in 
parentheses. These acreages assume no severe fire events. 

The proposed thinning and fuel break treatments within the overcrowded conifer stands would 
improve the health of these forest areas and accelerate the growth of the remaining trees by making more 
nutrients, and sunlight, growing space, and especially water available to the remaining trees. In addition, 
the smaller trees that would be removed act as fuel ladders because their crowns are closer to the ground 
and allow flames to climb into the canopy that could lead to loss of NRF habitat. Long-term experience 
with thinning conifer stands and the FVS computer model (see below) indicate that within about 10 to 15 
years the thinned late-successional stands (including stands that are currently below owl foraging habitat 
conditions) would have redeveloped a moderate to dense canopy closure. The conifers would have 
developed larger, fuller crowns with larger lateral branches. Current stand and individual tree crown 
conditions indicate that thinned moderate quality NR would remain at the same habitat classification, 
thinned existing foraging habitat would grow into the moderate quality NR classification, and thinned 
capable habitat (not the plantations) would grow into the foraging habitat classification. These trees 
would ultimately provide recruitment for larger snags and logs. Understory hardwoods would have 
persisted in the stands adding to vertical structural complexity. Most of the preexisting large snags and 
logs would still be present. 

The treated fuel breaks are expected to provide owl foraging habitat in both the short and long term. 
The fuel break treatments are proposed within existing fuel breaks created about 20 years ago. As such, 
most large decadent conifers, large snags and logs have been removed for fuels and fire fighter safety 
concerns. Thus, these areas are anticipated to develop to foraging habitat rather than NR habitat 
conditions because the areas would largely lack suitable nest sites. 
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Table G-5. Current spotted owl nesting/roosting (NR) and foraging (F) habitat, habitat conditions from just 
after implementation through about 10 to 15 years (short-term), and conditions after about 10 to 15 years 
(long-term) within affected spotted owl territories (0.7 mile radius from activity center), home ranges (1.3 mile 
radius form activity center), the entire owl action area and spotted owl Critical Habitat Unit CA-36. Minor long-
term differences in the owl action area with Alternative 3 are indicated in *(parentheses). We expect no 
significant changes in habitat conditions in 15+ years with no action (i.e. Alternative 2). 

Territory Home Range Owl Activity Center ID 
& general effects to habitat 

Habitat 
Quality Current Short-

Term 
Long-
Term 

Current Short-
Term 

Long-
Term 

High 
Quality NR

63 63 63 260 260 260 

Mod. 
Quality NR

428 428 434 1,173 1,173 1,264 

Foraging 
 

144 144 169 485 484 513 

TR094 
Territory: short-term no change 
& long-term increase 
 
Home range: short-term no change 
& long-term increase 

Total NRF 635 635 666 1,918 1,917 2,037 
High 
Quality NR

348 345 345 530 527 527 

Mod. 
Quality NR

382 378 444 828 819 1,041 

Foraging 
 

74 72 23 268 266 190 

TR098 
Territory: short-term decrease 
& long-term increase 
 
Home range: short-term decrease 
& long-term increase 

Total NRF 804 795 812 1,626 1,612 1,758 
High 
Quality NR

142 142 142 345 345 345 

Mod. 
Quality NR

211 211 211 324 324 324 

Foraging 
 

118 118 118 294 294 294 

TR228 
Territory: no change 
 
Home range: no change 

Total NRF 471 471 471 963 963 963 
High 
Quality NR

183 183 183 525 525 525 

Mod. 
Quality NR

454 454 454 1,074 1,074 1,074 

Foraging 
 

63 63 63 323 323 336 

TR320 
Territory: no change 
 
Home range: short-term no change 
& long-term increase 

Total NRF 700 700 700 1,922 1,922 1,935 
High 
Quality NR

374 374 374 570 570 570 

Mod. 
Quality NR

342 342 342 1,282 1,282 1,282 

Foraging 
 

99 99 99 640 640 671 

TR351 
Territory: no change 
 
Home range: short-term no change 
& long-term increase 

Total NRF 815 815 815 2,492 2,492 2,523 
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G-22 - South Fork Management Unit - Shasta-Trinity National Forest 

Territory Home Range Owl Activity Center ID 
& general effects to habitat 

Habitat 
Quality Current Short-

Term 
Long-
Term 

Current Short-
Term 

Long-
Term 

High 
Quality NR

1,688 1,685 1,685 -- -- -- 

Mod. 
Quality NR

3,908 3,899 4,278 
*(4,261)

-- -- -- 

Foraging 
 

2,083 2,080 2,029 
*(2,046)

-- -- -- 

Entire Owl Action Area 
short-term decrease & long-term increase 
 
(territory & home range not applicable) 

Total NRF 7,679 7,664 7,992 -- -- -- 
NR 8,588 8,576 8,947 

*(8,930)
-- -- -- 

Foraging 4,880 4,877 4,877 
*(4,894)

-- -- -- 

CHU CA-36 
short-term decrease & long-term increase 
 
(Current conditions based upon the FWS 
baseline that does not segregate NR habitat into 
high/moderate quality.) Total NRF 13,468 13,453 13,824 -- -- -- 

Spotted owl habitat fuels & fire effects 

Up to this point, the discussion has focused on the effects to owl habitat without quantifying the 
interrelated issues of tree mortality, fuels and fire. This section looks at the affects of the proposed 
thinning compared with no treatment related to fuel build-up and the resulting effects that can be expected 
with a one-time fire event. The effect to canopy closure is stressed because canopy closure is an important 
component of owl habitat (old-growth) that we cannot avoid impacting. That is to say, we will maintain 
other attributes such as the largest/oldest trees, large snags/logs and viable hardwoods but a reduction in 
overall canopy closure is unavoidable to meet the stated purpose and need of this project.  

Forest Stand Modeling 
We used forest stand data collected in the Gemmill Thin project area to run the Forest Vegetation 
Simulator model (FVS) along with the Fire and Fuels Extension to the Forest Vegetation Simulator 
(FFE-FVS). FVS (stand level) is an individual tree, distance independent growth and yield model. It 
simulates growth and yield for most major forest tree species, forest type, and stand conditions. FVS can 
simulate a wide range of silvicultural treatments. We used the ‘ICASCA’ variant of FVS for the specific 
geographic area that includes the project area. FFE-FVS links FVS with models of fire behavior, fire 
effects, fuel loading, and snag dynamics. Model outputs include predictions of potential fire behavior and 
effects and estimates of snag levels and fuel loading over time. Because FFE is linked to the FVS growth 
model, it helped us assess both the short and long term effects of our proposed thinning and fuels 
treatments. More detailed information about FVS can be found at the following website: 
http://www.fs.fed.us/fmsc/fvs/index.php. 

FVS Model limitations 
• Maintaining the largest/oldest trees: 

The model assumes an even distribution of the trees we propose for removal. Therefore, when 
we modeled thinning from an existing canopy closure (or basal area) down to a target canopy 
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closure the model assumes the “cut trees” are relatively evenly distributed through the stand. 
This assumption is essentially true in the mature stands that are much more homogeneous than 
the older stands (or older portions of mature stands). In the mature stand treatments the model 
predicts logical results reasonably consistent with our past experience with similar thinning 
treatments. Conversely, the prescription related to the older more heterogeneous portions of the 
stands is more nuanced in that we identify trees for removal on both a relatively evenly 
distributed canopy closure (basal area) basis as well as on a much more scattered, very site 
specific basis dictated by individual tree’s proximity to, and competition with, very large/old 
trees. Consequently, in the older stands the model seems to give credible results for growth, 
fuels, or fire behavior but shows little or no affects to the mortality rate for the largest/oldest trees 
in the stands even though the prescription specifically targets thinning competing trees around 
them. The model’s assumed even distribution of “cut trees” misses this nuance of the prescription 
even though our field reviews of the stands shows that many of these large/old trees are already 
beginning to display obvious signs of distress such as fungal/insect damage and fading/yellowish 
foliage. 

• Hardwoods: 

The relatively small diameter of the existing hardwoods in the lower levels of the stand structure 
(i.e., stratum 3) results in this important stand component being missed by the modeling even 
though we specifically target all hardwoods for retention. This limitation is reflected in the model 
under predicting canopy closure recovery after thinning. Our extensive field reviews of the 
project area indicate that the hardwood component would add another 10 to 20 percent canopy 
closure (average roughly 15%). 

We assume the model’s predicted results to canopy closure after fire events are still valid because 
hardwoods represent a vulnerable component in the lower understory that would be lost 
regardless. We also assume that the predicted mortality of the smaller size class trees with no 
treatment includes hardwoods. 

• Low density conifer size classes: 

Because of their low density our sampling failed to pick up conifers within the 18 through 26 
inch dbh size classes within mature stands and 16 through 20 inch dbh size classes within the 
older stands. Intensive field reviews of the project area revealed that these size classes do occur, 
but at very low density. We did not consider this to be a limiting factor in the usefulness of the 
modeling. The only time these trees would be considered for removal is in the rare occasion 
when they occur in direct competition with much larger predominant (legacy) conifers or they 
occur in temporary landings (<24”). Additionally, our data collection did not account for conifers 
below roughly 8 inches dbh. Field reviews indicate that this heavily suppressed ‘sapling’ 
component occurs at a density of well over 200 trees per acre. 
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Modeling Results 
Fuel Build-Up (No Fire) 
Based upon intense field reviews and long-term experience, we see an existing excessive fuel load in the 
stands proposed for thinning and anticipate this to worsen with time as competition for limited site 
resources leads to tree mortality. Our modeling indicates that without treatment dying trees will increase 
surface fuels from an existing 17 tons per acre to about 100 tons per acre in mature stands and from an 
existing 44 tons per acre to about 57 tons per acre in the older stands while the proposed thinning would 
reduce this fuel build-up during the 50 year timeframe that was modeled (Figure G-3). This accumulation 
of coarse woody material could be viewed as a positive trend for old-growth habitat. However, the 
projected mortality leading to this accumulation of material involves primarily smaller understory trees 
(i.e., those targeted for thinning) that would not provide ‘large’ snags/logs associated with old-growth 
habitat. Additionally, the tree mortality with no thinning would have a negative impact on canopy closure, 
another important component of old-growth habitat. 

Canopy Closure (No Fire) 
Intense field reviews, long-term experience and our modeling indicate that even without treatment, 
canopy closure will drop as competition for limited site resources leads to tree mortality. Within about 15 
years in mature stands and about 10 years in older stands projected mortality in the untreated scenario will 
reduce canopy closure to or below the projected canopy closure that would result from the proposed 
thinning (Figure G-4). We project higher canopy closures in the treated stands than in untreated stands 
from about 20 years on, especially in the mature stands. This indicates that either we remove trees or trees 
will fall out of the stands through mortality. Allowing the mortality to ‘thin’ the stands would increase fuel 
build-up and maintain dense fuel ladders up into the overstory. 

What Happens with Fire 
The proposed thinning treatments will dramatically reduce the loss of overstory conifers (canopy closure) 
due to late summer fire into the future (Figure G-5). That is to say, fire at this point in time in untreated 
stands would reduce canopy closure well below owl NR suitability and below even connectivity habitat 
conditions in roughly 5 years (mature stands) to 25 years (older stands) of continuing fuel build-up. 
Conversely, because of the reductions of existing/future fuels coupled with the increased vigor of the 
remaining trees, fire after the thinning treatments would not reduce canopy below owl NR habitat 
conditions out past about 45 years of fuel build-up in the mature stands and canopy closure would be at or 
just below NR habitat conditions in the older stands for the same time period. Note that Figure G-5 
depicts projected effects from a one-time fire event. For example, a “year 30 fire” assumes no fires for the 
previous 30 years. 

A synopsis of these modeling results shows that: 
• While our proposed thinning treatments would reduce canopy closure, the same level of canopy 

reduction would be quickly exceeded if we did nothing. 
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• By thinning the stands, smaller diameter snags/logs would be reduced with a concurrent 
reduction of existing and future fuel. These smaller diameter trees would either die ‘naturally’ or 
be removed through thinning. They would not provide ‘large’ snags/logs associated with old-
growth habitat. 

• The reduction in fuels and the concurrent increase in the vigor of the remaining trees would 
allow the treated stands to better survive late-summer fire events and provide owl habitat into the 
future. Without thinning, the stands would not provide owl habitat after a late-summer fire. 
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Figures G-3. The proposed thinning treatments within dense forest stands would reduce fuel build-up into 
the future. Existing large snags and logs as well as large overstory conifers will be retained to provide owl 
and fisher nesting and denning sites and large snags and logs into the future  
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Figures G-4. The proposed thinning treatments within dense forest stands maintain a moderate to dense 
canopy closure. Note that this modeling does not include an additional 15% canopy closure contributed by 
hardwoods that would be retained. Moderate to high canopy closure is a key habitat component for species 
associated with old-growth conifer forests such as the northern spotted owl and Pacific fisher. Large 
overstory conifers will be retained to provide owl and fisher nesting and denning sites and large snags and 
logs into the future 
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Figures G-5. The proposed thinning treatments within dense forest stands will dramatically reduce the loss Figures G-5. The proposed thinning treatments within dense forest stands will dramatically reduce the loss 
of overstory conifers (canopy cover) due to fire into the future. Moderate to high canopy closure is a key 
habitat component for species associated with old-growth conifer forests such as the northern spotted owl 
and Pacific fisher. Large overstory conifers are those trees that will provide owl and fisher nesting and 
denning sites and large snags and logs into the future. Late summer fire was modeled because this is the 

riest time of the year and the period when most catastrophic wildfires occur in the project area vicinity. d
 

South Fork Management Unit - Shasta-Trinity National Forest - G-27 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix G: Biological Assessment - Wildlife 

Competitors & Predators 
The probability of predation by great horned owls on spotted owls may be temporarily increased because 
thinning would provide more open stands that the larger, less maneuverable great horned owl prefers 
(USDI 1992a). 

West Nile Virus 
There is no known connection between WNV and forest management practices and there are no known 
cases of spotted owl mortality due to this disease at this time. Should WNV begin to impact owls in the 
area, the short-term negative effects related to this project may be compounded. 

Cumulative Effects 

The existing conditions related to spotted owl habitat included in this document incorporate past actions 
that led to those conditions. Mid-mature conifer forest dominates Federal land within the roughly 16,868-
acre action area because of historic timber harvest activities and fire. The action area includes 
approximately 4,310 acres of private property has been heavily harvested and is dominated by very dense 
pine and mixed conifer forest that provides owl connectivity habitat The California Department of 
Forestry and Fire Protection (CDF) web site 
(http://www.fire.ca.gov/ResourceManagement/THPStatusUpload/THPStatusTable.html) lists no private 
timber harvest plans in the action area. Nonetheless, we assume that intense timber management will 
continue on this private land and in the foreseeable future older conifer forest habitat within the action 
area will likely be restricted to 15,784 acres of federal forest land. Existing non-conifer areas such as 
hardwood and shrub dominated habitats and riparian vegetation would remain largely intact on both 
federal and private lands. No Forest Service projects that would negatively impact existing owl or old-
growth habitat are planned in the action area in the foreseeable future. 

Determinations _________________________________________  

Northern spotted owl 

It is my determination that the proposed actions may affect and would likely adversely affect the 
northern spotted owl based upon the following rationale: Existing NRF habitat would be reduced 
(maximum of about 12 acres), ‘slightly’ degraded (910 acres) in the short-term (roughly10-15 years), and 
the quantity and relative quality of NRF habitat would be increased in the long-term (after roughly 10-15 
years). The probability of losing owl habitat due to fire would be reduced. Direct harm or disturbance to 
breeding activities would be avoided with a limited operating period. 

Northern spotted owl critical habitat 
It is my determination that the proposed actions would adversely affect Designated Critical Habitat. 
Existing NRF habitat would be reduced (maximum of about 12 acres), ‘slightly’ degraded (886 acres) in 
the short-term (roughly10-15 years), and the quantity and relative quality of NRF habitat would be 
increased in the long-term (after roughly 10-15 years) within CHU CA-36. The probability of losing owl 
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habitat due to fire would be reduced. CHU CA-36 is expected to function at current levels in the short-
term and improve in the long-term. 

Marbled Murrelet 

It is my determination that the proposed actions would have no effect on the marbled murrelet because 
the project area lies well outside the murrelet’s known or expected range. 

Marbled Murrelet critical habitat 
It is my determination that the proposed actions would not affect designated marbled murrelet critical 
habitat because no designated critical habitat lies within areas proposed for treatment. 

California Red-legged Frog 

It is my determination that the proposed actions would have no effect on the California red-legged frog 
because the project area lies well outside the frog’s known or expected range. 

California Red-legged Frog critical habitat 
It is my determination that the proposed actions would not affect designated red-legged frog critical 
habitat because no designated critical habitat lies within areas proposed for treatment (USDI 2006). 

Management Recommendations___________________________  
• Given the design criteria included during project development, there are no management 

recommendations related to the actual proposed actions. 

• Continue owl surveys to monitor individual owl pair response to the habitat alteration. 

Contributors ___________________________________________  
• Jeff Paulo, Silviculturist, South Fork Management Unit, Shasta-Trinity National Forest. 

• Bill Clark, Fuels Officer, South Fork Management Unit, Shasta-Trinity National Forest.  

• James P. Gonzalez, Assistant Fuels Officer, South Fork Management Unit, Shasta-Trinity 
National Forest. 

• Loren Everest, Fishery Biologist, Trinity River Management Unit, Shasta-Trinity National 
Forest. 

• Donnie R. Ratcliff, Assistant Fishery Biologist, Shasta-Trinity National Forest. 

• Kelly Wolcott, Forest Wildlife Biologist, Shasta-Trinity National Forest. 
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Attachment 1: Listed/Proposed Threatened and Endangered Species 
for Trinity County (Candidates Included) ____________________  
November 20, 2007 

Document number: 470482137-182948 
KEY: 
(PE) Proposed Endangered Proposed in the Federal Register as being in danger of extinction  
(PT) Proposed Threatened Proposed as likely to become endangered within the foreseeable future  
(E) Endangered Listed in the Federal Register as being in danger of extinction  
(T) Threatened Listed as likely to become endangered within the foreseeable future  
(C) Candidate Candidate which may become a proposed species Habitat Y = Designated, P = Proposed, N = None Designated  
* Denotes a species Listed by the National Marine Fisheries Service  

Type Scientific Name Common Name Category Critical Habitat 
Plants Arabis macdonaldiana  McDonald's rock-cress E N 

Hypomesus transpacificus  delta smelt T Y 
Oncorhynchus kisutch* S. OR/N. CA coho salmon T Y 
Oncorhynchus mykiss* Central Valley steelhead T Y 
Oncorhynchus mykiss* Northern California steelhead T Y 
Oncorhynchus tshawytscha* CA coastal chinook salmon T Y 
Oncorhynchus tshawytscha* Central Valley fall/late-fall 

chinook salmon 
C N 

Oncorhynchus tshawytscha* Central Valley spring-run 
chinook salmon 

T Y 

Fish 

Oncorhynchus tshawytscha* winter-run chinook salmon E Y 
Amphibians Rana aurora draytonii  California red-legged frog T Y 

Brachyramphus marmoratus marbled murrelet T Y 
Coccyzus americanus  Western yellow-billed cuckoo C N 

Birds 

Strix occidentalis caurina  northern spotted owl T Y 
Mammals Martes pennanti pacifica  Pacific fisher C N 
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Attachment 2: Gemmill Thin Wildlife Biological Assessment____  

Upper Hayfork Creek 5th Field Watershed 

Analysis and Recommendations for the standard and guideline:  

Provide for retention of old-growth fragments in watersheds where little remains 
Summary 
Total late-successional conditions in the Upper Hayfork Creek Watershed are currently well above the 
15% S&G threshold of concern. Total existing late-successional forest (dominated by mature forest) 
comprises about 75 percent of federal forest land in the watershed. However, old-growth--that provides 
high quality habitat for species associated with late-successional forests such as the northern spotted owl-
-comprises only 2,527 acres or less than 10 percent of the 27,150 acres of the federal forest land in the 
watershed. Therefore, removal of existing old-growth is not recommended at this time unless there is a 
compelling reason to do so. 

Prepared by __/s/ Thomas A. Quinn________________ Date_10-29-07_________ 
Thomas A. Quinn  
Wildlife Biologist 
Trinity River Management Unit 
Shasta-Trinity National Forest 

Introduction 

This document presents an analysis of the current condition of late-successional conifer habitat (that 
includes old-growth as an important subset) within the Upper Hayfork Creek 5th field watershed (the 
watershed). Recommendations for meeting and maintaining future options to meet the intent of the 
provide for retention of old-growth fragments in watersheds where little remains standard and guideline 
(15% S&G, ROD page C-44) are included. 

The threshold of concern with the 15% S&G is the retention of at least 15 percent of federal forest 
land within a 5th field watershed in late-successional habitat. The first paragraph of the S&G describes the 
importance of old-growth habitat in providing for biological and structural diversity across the landscape 
and goes on to state that it is prudent to retain what little remains of this age class within landscapes 
where it is currently very limited. However, the second paragraph of the S&G makes it clear that late-
successional (including both mature and old-growth; see below) constitute the numerator in calculating 
the percentage of federal forest land (i.e., the denominator) meeting this S&G. 

Definitions & Assumptions 

The Shasta-Trinity Land and Resource Management Plan (Forest Plan) database (LMP-90 database) 
was used to assess Forest Service land within the watershed. 
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• Federal Forest Land is defined as federal land that is now, or is capable of becoming, at 
least 10 percent stocked with forest trees (i.e., conifers) and that has not been developed for 
nontimber use. This acreage is the base (denominator) used to calculate the 15 percent 
retention S&G. Within the watershed, Forest Service land of the forest types (LMP-90 database 
“Vegtype1”) Douglas-fir, mixed conifer, ponderosa pine, and white fir qualify as Federal Forest 
Land. 

• Late-Successional Forest consists of forest seral stages that include old-growth and mature age 
classes. 

 Old-Growth is defined as a forest stand usually at least 180-220 years old with moderate to 
high canopy closure; a multilayered, multispecies canopy dominated by large overstory trees; 
high incidence of large trees, some with broken tops and other indications of old and 
decaying wood; numerous snags; and heavy accumulations of wood, including large logs on 
the ground. Within the watershed, all size class 4 (or greater) stands with a canopy 
closure of G or N are assumed to be old-growth (LMP-90 database “Vegsize” and 
“Vegden”, see below). 

 Mature Forest is defined as a mappable (>10 acres) stand of trees for which the annual rate 
of growth has peaked; generally greater than 80 years old but not yet old-growth. Mature 
stands generally contain trees with a smaller average diameter, less age class variation, and 
less structural complexity than old-growth stands of the same forest type. Within the 
watershed, all size class 3 or greater stands and size class 4 or above that are not old-
growth are assumed to be mature stands because they are typically over 80 years old. The 
definition of “mature” does not include a canopy closure criterion: Older mature stands with 
relatively high canopy closure (e.g., “Vegden” G and N, see below) typically provide suitable 
habitat for species associated with old-growth forests such as the northern spotted owl; 
“Vegden” P/S stands typically do not. 

LMP-90 Database Assumptions 
The Shasta-Trinity Land and Resource Management Plan (Forest Plan) database (LMP-90 database) is the 
best existing and available tool for vegetative analysis of Forest Service land within an area as large as the 
Upper Hayfork Creek Watershed. Using this database to analyze existing vegetative conditions as they 
relate to old-growth habitat requires a number of basic assumptions that long-term local experience 
suggests are valid for analyses at this scale. The information available in the LMP-90 database represents 
aerial photo interpretation from 1975 photos. The interpretation was conducted with primarily timber 
production interests in mind. In 1990 and 1992 the database was updated to include recent harvest units 
(i.e., plantations) and stand replacing fires. Stand attributes in the database (the codes included in the 
LMP-90 database are included in parentheses) used to infer potential and existing late-successional forest 
conditions were: vegetation type (LMP-90 database Vegtype1), crown size (LMP-90 database Vegsize), 
canopy closure (Vegden). 
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• Vegtype1 (vegetation type): Within the Upper Hayfork Creek Watershed only “commercial 
conifer” types typically have the potential to qualify as Federal Forest Land and provide habitat 
for species associated with old-growth conifer forests. That is to say, only these types move 
through the successional stages resembling those described on pages B-2 through B-4 in the 
ROD and develop old-growth stand structure and composition as described on page B-2 (and the 
Glossary) of the ROD. Within the watershed Federal Forest includes ponderosa pine, Douglas-
fir, mixed conifer, white fir and plantation vegetation types. Nonconifer and noncommercial 
conifer types almost never achieve the size, canopy closure, or generally complex vertical 
structure associated with old-growth habitat. 

• Vegsize (overstory conifer crown diameter): Overstory conifer crown diameter classes 
included in the LMP-90 database are a reasonable indicator of general stand age and their use is 
the only currently available tool for estimating seral stage development over large areas. Size 
classes are the major indicator of the level of decadence within stands (e.g., snags, logs, broken-
top trees, etc.) since decadence is largely a function of stand age. That is to say, stands with 
larger trees are typically older than stands with smaller trees. Size class 4 (or greater) are 
typically old enough to have developed these attributes of old-growth conifer forests. Stands in 
size class 3 on sites highly capable of growing trees often are at least 21 inches dbh (diameter 
breast height) considering growth since 1975. Generally, if these stands are a result of natural 
regeneration (e.g., having developed after a stand replacing fire as opposed to past clearcutting) 
they include legacies from the previous stands (e.g., large trees, snags, logs, etc.) and likely 
provide at least some of the ecological roles of old-growth. Size classes 3 and 4 provide late-
successional forest (i.e., Federal Forest Land) that contribute to meeting the 15% S&G although 
these stands with lower canopy cover may not provide suitable habitat for species associated 
with old-growth forests such as the northern spotted owl (see Figures G-A1 and G-A2). 

Crown Diameter Classes: 
 0 = shrub, forb, grass, noncommercial conifer, hardwood, and nonvegetated (no old-growth 

potential; not federal forest land). 

 1 = 0-5 foot crown diameter, seedling sapling; stand establishment stage; includes most 
contemporary plantations (future old-growth potential; federal forest land). 

 2 = 6-12 foot crown diameter, poles; growth and maturation with little or no natural thinning; 
includes minor acreages of contemporary plantations (future old-growth potential; federal 
forest land). 

 3 = 13-24 foot crown diameter, small to medium timber; continued growth and maturation 
and beginning natural thinning (current mature forest). 

 4 or greater = >24 foot crown diameter, large sawtimber; transition stage (current old-growth 
forest). 

• Vegden (overstory conifer canopy cover): Moderate to dense canopy closure is typical of old-
growth habitat in the Upper Hayfork Creek Watershed. Local experience strongly suggests that 
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canopy closure classes N & G typify current old-growth habitat. These classes were originally 
assigned based on predominant crown cover of only commercial conifer overstory species. When 
the understory component is included along with 20+ years of growth these two classes 
commonly have a total canopy closure above 60 percent. In addition, the understory increases 
the complexity of vertical structure (an important attribute of old-growth habitat). Class P and S 
stands typically do not provide suitable habitat for species associated with old-growth forests 
such as the northern spotted owl (see Figures G-A1 and G-A2). 

Canopy Closure Classes: 
• S = <20% 

• P = 20-39% 

• N = 40-69% 

• G = >70% 

Size & Canopy Closure Classes Related to Old-Growth Habitat 
Older, denser conifer stands typically provide better habitat conditions for species associated with old-
growth forests such as the northern spotted owl. 

 
 HIGH Moderate Low Marginal Potential Future 
 
 4G 4N 3G 3N 4P 3P 4S 3S remaining federal forest land 

Figure G-A1. The general relationship between old-growth habitat quality and size class & canopy closure 
(from left to right, higher to lower quality) 

Size & Canopy Closure Classes related to 
Northern Spotted Owl Late-Seral Management Indicator Species (MIS) Habitat Quality 
In general, spotted owl habitat quality improves with age and canopy closure. NOTE: The terms “late 
seral” or “late seral stage” used in the LRMP are synonymous with the term late-successional in the 
context of this document. Late-successional is the term used in the Northwest Forest Plan and most other 
supporting documents. 

 
 NESTING AND ROOSTING------- Foraging-- Connectivity (dispersal) ------------------------------------ Potential Future 
 
 4G 4N 3G 3N 4P 3P 4S 2G 2N 3S, 2P/S, 1G/N/P/S 

Figure G-A2. The general relationship between late-successional (late seral) MIS spotted owl habitat quality 
and size class & canopy closure to (from left to right, higher to lower quality) 

Current Conditions 

Current conditions in the Upper Hayfork Creek Watershed are well above the 15% S&G threshold of 
concern. The 32,309-acre Upper Hayfork Creek Watershed includes about 2,738 acres of private property 
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and 29,571 acres of Forest Service land of which about 27,150 acres are vegetation types that are ‘federal 
forest land’ (Figure G-A3). This federal forest land is the denominator in calculating the S&G. Total 
existing late-successional forest (dominated by mature forest, size class 3, Table G-A1 and Figure GA-4) 
that contributes to meeting the 15% S&G comprises about 78 percent of federal forest land in the 
watershed. The percentage drops to about 40 percent if only moderately dense or dense late-successional 
forest (that typically provide suitable habitat for species associated with old-growth forests such as the 
northern spotted owl) are included. High quality old-growth habitat (4N/G) comprises only 2,527 acres or 
less than 10 percent of the federal forest land in the watershed. 
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Figure G-A3. Major Vegetation Types in the Upper Hayfork Creek Watershed. Vegetation types that qualify as 
Federal Forest Land (dark shaded bars) supply the denominator in calculating the 15% S&G. Private property 
is included as a “vegetation type” in this graph but is not ‘Federal Forest Land’ and is not germane to the 
S&G. 
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Figure G-A4. Size Class and Canopy Closure of the Federal Forest Land in the Upper Hayfork Creek Watershed. 
Size Classes 3 & 4 are currently late-successional habitat that contributes to meeting the 15% S&G. 
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Table G-A1. Size Class and Canopy Closure Distribution within the Upper Hayfork Creek Watershed. Includes 
only federal land that is now, or is capable of becoming, at least 10 percent stocked with forest trees and that 
has not been developed for nontimber use (i.e., ‘Federal Forest Land’). Size classes 3 & 4 are currently late-
successional and contribute to meeting the 15% S&G. 

Canopy Closure Size Class 
G N P S Total 

>4 2,412 115 11 0 2,538 
3 4,585 3,770 5,334 4,341 18,031 
2 421 729 126 99 1,376 
1 0 5,075 106 25 5,206 

Total Federal Forest Land 27,150 

 
9%

17%

14%

36%

24%
**Old-Grow th

**Late-Successional
(dense mature)

**Late-Successional
(mod. dense mature)

*Late-Successional
(low  density)

Remaining Federal
Forest Land

based on 27,150 acres of  Federal Forest Land

Figure G-A5. The percentages of late-successional forest in the Upper Hayfork Creek Watershed segregated 
by relative habitat quality (from best to worst: old-growth, dense mature, moderately dense mature low 
density late-successional forest).  
**These acres currently contribute to meeting the 15% S&G and provide suitable habitat for species associated with old-growth 
forests such as the northern spotted owl. 
*These acres currently contribute to meeting the 15% S&G but do not provide suitable owl habitat. The remaining Federal Forest 
Land habitat includes younger stands that do not yet count as late-successional. 

Recommendations 

At this time, I recommend the following to meet the intent of the 15 percent retention standard and 
guideline and to maintain our options for meeting this S&G into the future within the Upper Hayfork 
Creek Watershed: 

• The GIS database used for this analysis is an appropriate ‘coarse grain’ tool for landscape level 
(i.e., 5th field watershed) analyses. At the project level, individual stands proposed for treatment 
should be examined to determine what ecological role they are filling related to old-growth 
habitat. 
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• Consider silvicultural treatments designed to accelerate the development of old-growth habitat 
conditions in younger stands. 

• Defer timber harvesting in 4G and 4N stands. These stands are likely the highest quality old-
growth habitat and currently comprise only about two percent of the watershed. Timber 
harvesting may become appropriate within these stands when we can demonstrate that other 
younger stands are meeting the ecological roles of old-growth habitat. 

• Limited impacts to 4G and 4N stands as part of a strategy to protect current and developing old-
growth from wildfire may be appropriate in strategically located areas where fire protection is a 
concern. Prescriptions should be designed to maintain old-growth conditions to the extent 
practicable. 

Direct and Indirect Effects “Provide for Retention of Old-Growth Fragments 
Where Little Remains” Standard and Guideline (15% S&G)  

Both Alternative 1 and 3 fully meet the 15% S&G. Early in the planning process, the Gemmill Project 
Interdisciplinary Team (IDT) saw that meeting the numbers of the S&G was not a concern (Table GA-2). 
That is to say, the IDT recognized the importance of old-growth (see the first paragraph of the S&G; 
LRMP pages 4-62 and 4-63) as a concern, not the amount of overall late-successional forest in the Upper 
Hayfork Creek 5th Field Watershed. Of the 27,150 acres of federal forest land in the watershed, 
approximately 20,568 acres (75 percent) are currently late-successional forest. The Gemmill project 
would have to remove more than 4,000 acres of late-successional forest to approach the 15% threshold. 
Alternatives 1 and 3 would affect about 950 and 794 acres of late-successional forest respectively; this 
includes the intensities ‘downgraded’ and ‘degraded’ (see definitions above) that would still function as 
late-successional forest after treatment. Both Alternatives 1 and 3 would ‘remove’ about 3 acres (less than 
0.2 percent) of the existing old-growth forest in the watershed due to landing construction. Therefore, 
both action alternatives would fully meet the 15% S&G because the IDT exercised prudence when 
proposing even limited impacts to existing old-growth during alternative development, both alternatives 
maintain late-successional forest at well over the threshold, and both alternatives would result in a long-
term increase in stands with the characteristics of old-growth habitat that provide high quality habitat to 
species such as the MIS northern owl (both acres of old-growth and total owl habitat) compared with no 
action (see EIS Chapter 3, Wildlife). 

The IDT concluded that the proposed limited removal (three acres) of existing old-growth with 
Alternatives 1 and 3 was prudent because it would better meet the stated purpose and need to reduce the 
risk of large-scale catastrophic fire that would likely affect existing and developing old-growth habitat. 
The landings are needed to handle the large amount of woody material (fuel) produced by the proposed 
removal of large numbers of relatively small diameter trees. The proposed prescriptions with Alternative 
1, and to a lesser extent Alternative 3, since fewer acres would be treated, would result in a long-term 
increase in stands with the characteristics of old-growth habitat that provide high quality habitat to species 
such as the MIS northern owl habitat (both acres of old-growth and total owl habitat) compared with no 
action (see EIS Chapter 3, Wildlife). 
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Table GA-2. 15% S&G current late-successional habitat conditions within the Upper Hayfork Creek 5th Field 
watershed are shown for the no action Alternative 1. The post treatment acres of late-successional habitat 
are shown for all levels of intensity in the second column, even though areas downgraded or degraded due 
to thinning would still qualify as late-successional habitat. The last column displays the effects for just areas 
where habitat would be removed due to regeneration harvest (GTR) or landing construction. The percentages 
of the 27,150 acres of federal forest land in the watershed federal forest land that would remain after 
treatment are in (parentheses) and are carried out to two decimal places to display the minor differences 
between Alternatives 1 and 3. 

Effects Intensity Alternative 
After “removed”, 
“downgraded” 

and “degraded” 

After “removed” 
only 

Alt. 2 (no action) 
Existing Conditions 

20,569 acres 
(75.76 percent) 

20,569 acres 
(75.76 percent) 

Alt. 1 
Post-project  

19,618 acres 
(72.26 percent) 

20,553 acres 
(75.70 percent) 

Alt. 3 
Post-project 

19,774 acres 
(72.83 percent) 

20,553 acres 
(75.70 percent) 

Cumulative Effects “Provide for 
Retention of Old-Growth Fragments Where 
Little Remains” Standard and Guideline 
(15% S&G). 

There are no foreseeable federal actions 
proposed in the Upper Hayfork Creek 5th 
Field Watershed that would reduce the 
amount of late-successional habitat. The 
15% S&G applies only to federal lands. 
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Introduction ____________________________________________ 
The purpose of this biological evaluation (BE) is to present the likely effects of the actions proposed in 
Alternatives 1 and 3 of the Gemmill Thin Project Environmental Impact Statement to Forest Service 
Sensitive species. This document is prepared in accordance with current policy and follows the standards 
established in Forest Service Manual direction (FSM 2670.32). 

The Regional Forester issued the most recent Sensitive Species list for Region 5 in April of 2004. 
From this list, the species considered in this document are: 
Mammals 
• Pacific fisher (Martes pennanti pacifica) 
• American marten (Martes americana) 
• California wolverine (Gulo gulo luteus) 
• pallid bat (Antrozous pallidus) 
• Townsend's big-eared bat (Corynorhinus townsendii) 
• western red bat (Lasiurus blossevillii) 

Birds 
• bald eagle (Haliaeetus leucocephalus) 
• northern goshawk (Accipiter gentilis) 
• willow flycatcher (Empidonax traillii) 

Reptiles 
• northwestern pond turtle (Clemmys marmorata marmorata) 

Amphibians 
• Cascade frog (Rana cascadae) 
• foothill yellow-legged frog (Rana boylii) 
• southern torrent salamander (Rhyacotriton variegatus) 
• Shasta salamander (Hydromantes shastae) 

Invertebrates 
• California floater (Anodonta californiensis) 
• topaz [scalloped] juga (Juga [Calibasis] occata) 
• montane peaclam (Pisidium [Cyclocalyx] ultramontanum) 
• Shasta sideband snail (Monadenia troglodytes troglodytes) 
• Wintu sideband snail (Monadenia troglodytes wintu) 
• Shasta chaparral snail (Trilobopsis roperi) 
• Tehama chaparral snail (Trilobopsis tehamana) 
• Pressley hesperian snail (Vespericola pressleyi) 
• Shasta hesperian snail (Vespericola Shasta) 
• nugget pebble snail (Fluminicola seminalis) 
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Species Dropped from Further Analysis 

The following species will not be further discussed except in the determinations section for the reasons 
discussed below: 

Our records include no sightings of the secretive California wolverine in the project area. The 
nearest (unverified) sighting (from 1974) to the project area lies approximately 25 miles to the northwest. 
Wolverines occupy a wide variety of habitats remote from humans and human development (Banci 1994). 
Dr. Keith Aubrey (2007) reviewed the historical and current records on wolverine occurrence across the 
United States and did not find any credible sightings in northern California. The last verifiable sighting in 
California occurred in the southern Sierras in 1922. His historic maps show a disjunct population with 
numerous historic sightings in the Sierras south of Lake Tahoe and the nearest additional grouping in 
Central Oregon in the area of the Sisters. Given the lack of suitable habitat due to the high human use in 
the project area, wolverines are not likely to be found within or near the project area. 

Since the release of Dr. Aubrey’s review, a single wolverine was detected with a baited motion-
triggered camera in the Sierra Nevada on the Tahoe National Forest roughly 180 miles southeast of the 
Gemmill Project. Whether the animal is a bona fide Sierra Nevada native or a long-distance migrant that 
wandered in from the North Cascades in Washington or the Sawtooths in northern Idaho – its two closest 
home ranges – remains unknown. This sighting is separated from the project area by the agriculturally 
and residentially developed Central Valley that makes wolverine dispersal from the sighting area to the 
project area unlikely. 

The western red bat is dependent on riparian and riparian edge habitats (not to be confused with 
Riparian Reserves that often do not include riparian associated vegetation) and roosts in riparian foliage 
(USDA 1998). Strategic bat surveys conducted by the Forest Service Pacific Southwest Research Station 
across the South Fork Management Unit, including a concentrated survey effort near Halls City and 
Wilson Creeks in the project area vicinity, detected no western red bats. The project would have no effect 
on the western red bat because no riparian or riparian edge habitat lies within or near areas proposed 
for treatment. 

The bald eagle does not likely occur in or near the project area because the area does not lie 
proximate to eagle foraging areas (e.g., lakes, rivers, larger creeks) where eagles typically nest or 
congregate in the winter. Furthermore, eagles are not know or expected to forage in the creeks adjacent to 
any of the areas proposed for treatment. Bald eagles are large (6 ½ to 7-foot wingspan) and require open 
water to approach their primary prey (i.e., fish) in a shallow glide to snatch the fish out of the water. 
Creeks in the project area vicinity (upper reaches of Hayfork Creek, Chanchellula Gulch, Hall City Creek 
and Wilson Creek and their tributaries) are narrow, have dense adjacent or overhanging forest canopy, and 
thus do not provide open access to the water surface required by foraging eagles. Additionally, forest-
wide long-term surveys and monitoring efforts have revealed no indications of ‘atypical’ bald eagle nest 
sites or communal winter concentration areas in or near the project area. Bald eagles (our national 
emblem) are conspicuous, readily identified by both bird watchers and the general public. Eagle sightings, 
especially in new or unusual locations, are typically reported. An ‘atypical’ nest or winter concentration 
site in the project area vicinity going unnoticed or unreported is unlikely. On occasion, individual eagles 
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are seen foraging along Hayfork Creek about four miles downstream (northwest) from the project area. 
However, we expect no effect to the eagle’s prey downstream from the project because any potential 
negative effects to fish habitat would be so small that they cannot be measured (page 78, Gemmill Thin 
‘Fishery’ Biological Assessment/Evaluation). Therefore, the bald eagle will not be further discussed 
except in the determinations section (VII). 

The willow flycatcher occupies relatively large wet meadows adjacent to large streams, and tends to 
nest in large clumps of willows separated by openings (Marcot, 1979). The project would have no effect 
on the willow flycatcher because field reviews along with GIS habitat mapping revealed no suitable 
habitat within or near the project area. 

The northwestern pond turtle occurs in a variety of habitat types associated with permanent or 
nearly permanent water (Holland 1991, CDFG 1988), and they concentrate in low flow regions of rivers 
and creeks, such as side channels and backwater areas (Wilson et al. 1991). They prefer creeks that have 
deep, still water and sunny banks. Hatchlings are poor swimmers and require shallow edgewater areas 
with minimal current. Basking sites such as rocks and logs are important. Nesting habitat consists of dry 
grassy areas with a predominantly south or southwest aspect. Overwintering habitat varies and includes 
forested areas. These upland habitats can occur as far as 500 meters from occupied aquatic habitat (Reese 
and Welsh 1998). The project would have no effect on the pond turtle because field reviews of the project 
area revealed no potential nesting habitat near areas proposed for treatment and streams in the project area 
vicinity are well shaded and do not provide pond turtle aquatic habitat. 

The Cascade frog inhabits permanent ponds and streams and can survive in ephemeral water bodies 
where at least some substrate remains saturated. Open, shallow water that remains unshaded during the 
hours of strong sunlight provide egg-laying sites. Aquatic sites where this species is found are 
characterized by a low accumulation of dissolved nutrient salts, oligotrophic (i.e., supporting but a sparse 
plant and animal life), having a high oxygen content owing to the low organic matter and no predatory 
fish (USDA 1998). The project would have no effect on the Cascade frog because field reviews of the 
project area revealed no oligotrophic ponds and streams in the project area vicinity are relatively fast 
flowing , well shaded, and thus do not provide Cascade frog breeding habitat. 

The foothill yellow-legged frog breeds in shallow, slow flowing water with only partial shading 
(USDA 1998). The project would have no effect on the yellow-legged frog because field reviews revealed 
that streams in the project area vicinity are relatively fast flowing , well shaded, and thus do not provide 
yellow-legged frog habitat. 

The southern torrent salamander seldom ventures away from saturated streamside areas and occurs 
within a relatively narrow range of physical and microclimatic conditions and is associated with cold, 
clear headwater to low-order streams with loose rocky substrates (low sedimentation) in humid forest 
habitats with large conifers, abundant moss, and greater than 80% canopy closure. Thus, the southern 
torrent salamander demonstrates an ecological dependence on streamside conditions of microclimate and 
habitat structure that are typically best created, stabilized, and maintained within late seral forests in 
northwestern California. (Welsh and Lind 1996). The project would have no effect on the torrent 
salamander because field reviews of the project area and vicinity revealed no areas proposed for treatment 
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in close proximity to potential torrent salamander habitat and the proposed treatments would maintain 
existing canopy closure adjacent to all perennial streams where even marginal habitat may occur. 

The project would have no effect on the Shasta salamander, California floater, topaz juga, 
montane peaclam (USDA 1998) and nugget pebble snail (Furnish & Monthey 1998) because the 
project area lies well outside the known or expected ranges of these species. 

Protocol surveys of the project area and vicinity revealed no Shasta sideband snails, Wintu 
sideband snails, Shasta chaparral snails, Tehama chaparral snails, Pressley hesperian snails or 
Shasta hesperian snails. 

Interagency Technical Assistance__________________________ 
Consulting biologists with the U.S. Fish and Wildlife Service (USFWS, Red Bluff Field Office) have 
been involved with the Gemmill Thin project through numerous field visits, meetings and phone 
conversations since the early planning stages, including: Danielle Chi (2004), Heidi Crowell (2005), 
Keith Paul and Doug Powers (2006) and Keith Paul (2007, continuing). Field discussions have included 
review of proposed treatment areas and proposed actions in reference to species associated with late-
successional forest habitat including the northern spotted owl and Pacific fisher. The Pacific fisher is a 
federal candidate species as well as a Forest Service sensitive species. The northern spotted owl is a 
Federal threatened species, not a sensitive species, and is fully analyzed in the Biological Assessment 
(BA) submitted to the U.S. Fish and Wildlife Service as part of the consultation process under the 
Endangered Species Act. 

Current management direction ____________________________ 
The Shasta-Trinity National Forest (STNF) is currently operating in full compliance with the Record of 
Decision for Amendments to Forest Service and Bureau of Land Management Planning Documents 
Within the Range of the Northern Spotted Owl (ROD; USDA Forest Service and USDI Bureau of Land 
Management, 1994). The Regional Forester approved the STNF Land and Resource Management Plan 
(Forest Plan or LRMP) on April 28, 1995 and it became effective as of June 5, 1995. The Northwest 
Forest Plan ROD was incorporated into the Forest Plan. 

The Forest Plan adopts the ROD as the Federal contribution to the management and/or recovery of 
species associated with late-successional forest ecosystems such as the northern spotted owl and Pacific 
fisher. The STNF expects the network of areas withdrawn from active timber management (e.g., 
wilderness, late-successional reserves, riparian reserves, and administratively withdrawn areas) along 
with standards and guidelines related to snag, log, and hardwood retention to provide habitat adequate to 
maintain viable well-distributed populations of Forest Service Sensitive species. 
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Description of proposed action(s)__________________________ 

Location of Proposed Actions 

The project area is located on South Fork Management Unit in T.29 and 30 N., R.10 and 11 W., Mt. 
Diablo Meridian, northeast of the community of Wildwood, California and south of Chanchellula 
Wilderness (see cover page and Map 1). The Forest Land and Resource Management Plan allocates this 
area to Late-Successional Reserve (LSR), Riparian Reserves (wetlands and areas adjacent to streams) and 
a minor component of less than 5% to Matrix (commercial timber harvest emphasis). The 5% Matrix will 
be treated as if it were part of the LSR. 

Purpose and Need for Action  

Over the past 100 years, local communities, the State and the Forest Service have actively suppressed 
wildfires within this region. Historically, low intensity wildfire periodically thinned out smaller, less 
vigorous trees in the Chanchellula Late-successional Reserve (LSR). Fire suppression has allowed a 
larger proportion of forests to become more densely stocked than would have been historically common. 
These higher densities suppress tree growth and result in more stands that are slower growing than would 
be normally found in the area. The competition at high densities suppress forest growth (U.S. Department 
of Agriculture et al, Forest Wide LSR Assessment, 1997; (1993;Covington and Moore 1994;Arno and 
Ottmar 1994a;Atzet and Martin 1996;Agee 1999;Graham et al. 2004;Backer et al. 2004;Brown et al. 
2004;Agee 2005)). 

Overcrowded conditions in 80 to 100 year old (mature) stands and the resulting suppression of 
additional growth cause a delay in the development of healthy, functioning old-growth habitat. Old-
growth habitat refers to stands characterized by multiple canopy layers, an abundance of large dead and 
dying material (snags and large downed logs), and a dominant overstory of large trees. Overcrowded 
conditions in older mature/old-growth stands (100 – plus years old) do not promote long-term health and 
maintenance of key old-growth habitat components because the largest and oldest trees and their 
replacements are at risk to mortality due to the proximity and number of competing trees (1990). In both 
cases, tree vigor is reduced because smaller trees are competing with larger trees for limited amounts of 
nutrients, sunlight, and especially water. This leaves the ecosystem more prone to disease and less 
resilient to fire (1993)). Without treatment, overstocked stands will not stay healthy or meet the need for 
more old-growth habitat in the LSR. Most of the existing plantations scattered throughout the LSR have 
never been thinned so they, too, are overcrowded and are hindered in their development of future old-
growth habitat characteristics (Graham 1994;Graham et al. 1999;Graham et al. 2004)). 

There is a need to thin the overstocked mature conifer stands that are 80-100 years old. Fewer and 
healthier trees per acre would serve two interrelated purposes: (1) accelerate the development of old-
growth habitat characteristics and (2) reduce the loss of existing and developing old-growth habitat in the 
event of drought, disease or insect outbreaks and especially wildfire. 

There is a need to thin below older mature/old-growth stands that are over 100 years old. The 
thinning would favor the oldest/largest trees and would serve three interrelated purposes: 
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1.	 Decrease the risk of losing existing large, old-growth trees by:  
a. removing those nearby trees that are competing for the available nutrients, 

2.	 Decrease the risk of losing future replacement old-growth trees by 
a. opening the canopy,  
b. allowing a portion of the understory to respond and grow into mini-gaps formed in the 

thinning; 
c. and allow potential regeneration to initiate;  

3. Reduce the risk of losing both of these key features to wildfire, drought, disease or insects by: 
a. reducing the risk and hazard of wildfire, 
b. decreasing the competitive stress on the remaining trees, which will increase the ability of the 

remaining trees to resist the physiological stresses of draught, disease and insect attack. 

There is a need to thin plantations to increase conifer growth rate and reduce density to levels where 
flames are not likely to reach the canopy of the adjacent older stands during a wildfire (Landram and 
Hermit 1996; Graham 1994; Arno and Ottmar 1994b; Skinner and Weatherspoon 1996; Gray and Franklin 
1997; Taylor and Skinner 1998; Cissel et al. 1998; Graham et al. 1999; Omi and Martinson 2002; Graham 
et al. 2004; Brown et al. 2004; Beschta et al. 2004; Knapp 2005; Agee 2005). 

There is also a need to protect late-successional and old-growth habitat from the threat of fire that 
could start inside or outside the perimeter of the LSR. Overcrowded stands increase competitive stress 
between trees which increases tree mortality from insect and disease. The higher level of dead and dying 
trees found in overcrowded stands in turn increases fire risk from either natural or human caused wildfire. 
These dead and dying trees provide greater fuels to not only carry a fire hotter and faster, but increase the 
risk that a cooler and slower fire would burn into the canopy. The majority of the private land closest to 
the Gemmill Thin project was harvested in the late 1960s to 1970s and continuing private harvesting is 
likely. Two public roads and a transmission line are within or directly adjacent to the project area. These 
linear features and past harvesting of private lands are associated with higher risk for fire starts that could 
affect the project area. 

Summary of Proposed Actions 

To meet the purpose and need, the proposed action will include the following treatments: 
•	 Thinning From Below in Dense Mature Stands (80 to 100 years old) - 750 acres: This 

treatment targets overly dense mature conifer stands to accelerate the development of desired 
old-growth characteristics and to reduce fuel levels to reduce the risk of stand replacing fires, 
those fires that burn into the crowns of the trees and kill the large majority of the trees of the 
stand. These stands do not yet exhibit the desired level of old-growth characteristics, but have 
the potential to attain them. The largest and healthiest trees would be retained. A sufficient 
number of trees would be removed to maintain or increase growth rates of the mature trees and 
remove fuel ladders. Trees marked for removal with this ‘thinning from below’ would start with 
the smallest least healthy conifers and progressively involve larger trees until the existing 70 to 
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90 percent canopy cover is reduced to approximately 60 percent to make more water, nutrients, 
sunlight and growing space available to the remaining trees (conifers as well as hardwoods). The 
remaining trees would experience accelerated growth and health. In addition, the smaller trees 
that would be removed currently act as fuel ladders because their crowns are closer to the ground 
and allow flames to climb into the canopy. This could lead to a large-scale loss of conifer forest 
habitat. Biological legacies such as large/old green trees and other old-growth structural 
components (large snags, logs, viable hardwoods, etc.) would be retained within each harvest 
unit to provide these important habitat components as the stand develops. 

•	 Thinning From Below in Dense Mature/Old-Growth Stands (over 100 years old) - 530 
acres: This treatment targets overly dense mixed conifer stands that are either currently old-
growth or have a stronger component of large/old trees to maintain and prolong the persistence 
of existing old-growth characteristics. The largest and oldest (predominant or ‘legacy’) trees 
within each stand would be retained and competing understory trees would be removed within a 
zone about 1 ½ the width of the old tree’s crowns. A sufficient number of smaller trees would be 
removed to reduce the number of trees per acre to a level that provides an improved competitive 
advantage for the larger, older trees and removes fuel ladders that may threaten the remaining 
trees and adjacent stands. The post treatment stands would average 60% or more canopy cover. 

Note: Although we differentiate the two thinning treatments above, they are mixed within the 
mapped units. The two general thinning prescriptions described above will be blended within 
each unit depending upon site specific conditions. In all thinning units, large old trees will be 
prioritized for protection. Thinnings will target competing understory trees around the ‘legacy’ 
trees in all units and dense pockets of mature trees will be targeted for thinning from below 
within mature/old stands leaving the largest and best of the existing trees. 

•	 Thinning Plantations (~20 years old) - 45 acres: This treatment targets overcrowded 
plantations to decrease competition for sunlight, nutrients, and water. This would improve stand 
vigor, reduce stand mortality, reduce susceptibility to primary and secondary insect and disease 
effects, and accelerate the development of large overstory conifers (Oliver and Larson, 1996). 
The thinning and release treatments would be accomplished through mastication (grinding up 
excess trees) in three plantations. Small conifer density would be reduced from roughly 300-plus 
trees per acre down to an average of 150 trees per acre; a level that maintains stand growth rate 
and reduces ladder fuels. Stand vertical structural diversity would be maintained or improved 
into the future by retaining intermediate, codominant, and dominant crown class hardwoods. 

•	 Thinning to Maintain Existing Fuelbreaks (80 to 150 years old) - 260 acres: This treatment 
targets fuel breaks that were created about 20 years ago. The effectiveness of the fuebreaks 
would be maintained through thinning with a prescription that would remove smaller diameter 
trees, brush and snags and reduce the existing 50-70 percent overstory canopy closure down to 
about 40 percent. Viable hardwoods would be cut back to the one-or-two most vigorous stems 
and maintained in the areas to provide vertical structural diversity. In general, these are multi
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aged, multi-storied mixed conifer stands which have been partially cut or sanitized (i.e., dead or 
dying trees removed) in the past. However, tree mortality is still occurring throughout these 
stands. Large snags and most large logs have altready been removed for fuels and fire fighter 
safety concerns. Hardwood species, including canyon live-oak, California black oak, and Pacific 
madrone, are common but are generally understory components. The forest-floor shrub, forb and 
grass components of these stands are generally well-developed. 

•	 Dead Fuels Reduction in mixed conifer forest (100 to 150 years old) – 28 acres: This 
treatment targets two stands that have experienced a high level of tree mortality due to insect, 
disease and windthrow. The resulting high fuel level puts these and adjacent stands at a high risk 
of being lost to crown fire. All live trees and all snags/logs greater than 19 inches dbh would be 
retained. Dead-standing trees and dead ground fuels would be concentrated or piled and then 
burned to reduce woody fuels. 

•	 Yarding Systems: Trees, and some activity fuels, from the harvest units would be removed with 
a combination of tractor/mechanical yarding, skyline/cable yarding and helicopter yarding. 

•	 Landings: Up to an estimated 31 (0.25 to 0.5-acre) temporary landings measuring roughly 
100x100 to 100x200 feet would be constructed and an additional 23 existing landings would be 
reused. Landings are critical for handling and storing the substantial amount of woody material 
that would be produced by the removal of large numbers of relatively small diameter trees and 
dead fuel within the adjacent units. No trees greater than 24 inches diameter at breast height 
(dbh) would be cut to minimize impacts to old-growth habitat. The landings landings would be 
decompacted following the thinnings and fuels treatments to facilitate water infiltration and 
natural revegetation. Map 3 displays likely landing locations based upon intensive field reviews, 
topography, stand conditions and experience with where landings may be needed. 

•	 We chose having a higher number of small landings versus fewer large landings because this 
allows us to strategically place landings to avoid or minimize impacts to the largest/oldest trees 
or old-growth habitat and minimize the ground disturbing effects of dragging logs long 
distances. 

•	 Roads: Approximately 18 miles of existing roads would be reconstructed (brushed, smoothed, 
graveled, etc.) and 1.66 miles of temporary road constructed. Temporary roads would access 
temporary landings within proposed thinning units and would be about 12 feet wide; and would 
be ripped (i.e., ‘decompacted’) and closed after completion of harvest activities to facilitate 
water infiltration and natural revegetation. About 10.5 miles of exisiting roads would be 
decommissioned to improve water infiltration, reduce erosion potential and reduce human 
disturbace in the project area vicinity. 

•	 Rock Pits: An estimated one existing rock pit would be expanded to provide source material for 
road reconstruction activities. 

•	 Activity Fuels Treatments: Fuels created as a result of the proposed silvicultural prescriptions 
would be treated with a combination of mastication (plantations), mechanical removal, chipping, 
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handpiling/burning, tractor piling/burning, prescribed underburning, or burning areas of 
concentrated fuels. 

Additional Design Criteria for further Protection of Forest Resources  
(Mitigation Measures) 

The project development team developed numerous design criteria to reduce or avoid impacts to forest 
resources. Below are those that closely relate to wildlife issues (need to confirm all of these): 
•	 Limited Operating Periods (LOPs) would be implemented to avoid direct adverse impacts to the 

northern spotted owl. From February 1 through July 10, all noise- and smoke-generating 
activities will be prohibited within ¼ mile of suitable nesting/roosting habitat. In addition, all 
vegetation removal/cutting/burning will be prohibited through September 15 within suitable 
nesting/roosting habitat. These LOPs may be lifted if surveys using currently accepted protocols 
indicate specific areas are not occupied by breeding owls or with the mutual consent of the U.S. 
Fish and Wildlife Service and the U.S. Forest Service. 

•	 Exclude management activities and avoid loud and continuous noise disturbance within ¼ mile 
of active goshawk nest sites (or within an area designated by the project wildlife biologist) from 
February 1 through August 15. These dates may change if the young are known to have fledged 
and nest is no longer being used, as determined by surveys conducted by a wildlife biologist. No 
harvest activities will take place in unit 23 if year of action surveys indicate that nesting is 
occurring for the nest location discovered during 2008 surveys. 

•	 No activities and no harvest will take place within 250 feet from known Townsend’s big-eared 
bat or Pallid bat roost sites (caves, mines, and mine adits). 

•	 Retain existing large (>19 inches diameter at breast height) snags and down logs within thinning 
units. Snags felled for safety reasons would be left on site as logs. 

•	 Maintain an average of 5 tons of logs per acre with a preference to have 4 to 6 logs per acre at 
the largest available diameter. 

•	 Retain all viable hardwoods (i.e., those that have a reasonable chance of surviving and thriving 
after stand treatments). 

•	 Riparian Reserves of intermittent and ephemeral streams that display annual scour will have a 
minimum 150 foot Riparian Reserve based upon the average maximum height of 200-year-old 
trees for the site.  
� There is one inner gorge greater than 150 feet from the defined channel of intermittent or 

ephemeral streams in unit 13 that will require a Riparian Reserve greater than 150 feet in 
width. 

•	 Riparian Reserves of fish bearing streams that display annual scour will have a 300 foot Riparian 
Reserve based upon twice the average maximum height of 200-year-old trees for the site. There 
are no inner gorges or flood plains in the project area greater than 300 feet from the defined 
channel of fish bearing streams. 
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•	 Thinning may occur in the Riparian Reserves up to the inner gorge, or to 50 feet from the 
defined channel if no inner gorge exists, for the purpose of enhancing Riparian Reserve timber 
stand health and treating hazardous fuels. Thinning and fuels treatment will not reduce crown 
cover to less than 60% within Riparian Reserves. 

•	 Locate landings and temporary roads so that no trees 24 inches or greater will be removed. 

Existing Environment ____________________________________ 

Land allocations and critical habitat 

Virtually all the actions proposed in the Gemmill Thin Project lie within Late-Successional Reserve 
RC331 (Map 2). That is to say, the project units were established logically and practically using the easily 
identified main ridgeline that defines the Trinity/Shasta County line on the east side of the project 
whereas the LSR was mapped at a scale that included the entire range of the northern spotted owl from 
Washington state through California. Consequently, LSR boundaries, as delineated in computerized 
geographic information system databases, often are not located precisely on identifiable land features 
(e.g., ridgelines, roads, rivers, etc.). Therefore, portions of units 7, 10, 12, 15, and 28 lie outside the 
western official LSR boundary. Nonetheless, although the treatment areas are part of the matrix and not 
part of the LSR, these areas will be treated with the same LSR-driven purpose & need and management 
direction. 

Both LSR RC331 and CHU CA-36 add protected habitat around the Chanchellula Wilderness and fill 
a void in the southeastern part of Trinity County. CHUs and LSRs provide relatively large blocks of 
suitable habitat that are well distributed across the range of the owl to provide the functions considered 
important to maintaining stable, self-sustaining, and interconnected populations of all species associated 
with late-successional forest ecosystems such as the Pacific fisher. 

Spatial scales analyzed (from largest to smallest) 

•	 The 32,309-acre Upper Hayfork Creek 5th Field Watershed was analyzed only in relation to the 
“Provide for Retention of Old-Growth Fragments Where Little Remains” S&G (see Attachment 1 
of the Biological Assessment [BA] in the project file). 

•	 The 22,027-acre fisher analysis area (FAA) is the area analyzed for potential impacts to fisher 
related to this project. The Pacific fisher is analyzed at a scale specific to this species because of 
its status as being warranted for federal listing but precluded by pending proposals for other 
species with higher listing priorities (U.S. Fish and Wildlife Service; April 8, 2004). The FAA 
was established using the same general technique and principles used to depict the ‘spotted owl 
action area’ for analyzing the federally listed (threatened) northern spotted owl (see the Gemmill 
Thin Project Wildlife Biological Assessment). It is designed to focus on female fishers because 
female survival has been shown to be the most important single demographic parameter 
determining fisher population stability (Truex et al. 1998, Lamberson et al. 2000). Although 
there is quite a bit of variation in fisher home range size in different studies, we have selected to 
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use figures based on studies conducted in proximity to the project site and in similar habitat 
conditions (Yeager 2005). Yeager conducted fisher studies on the Shasta-Trinity National Forest 
and calculated female fisher home range size to average about 5,800 acres. Suitable habitat 
within a female's home range would likely be utilized to some extent within any given year and 
significant impacts to habitat (both positive and negative) would likely affect (positively or 
negatively) any current or potential future female fishers raising young in the FAA. 

•	 The actual configuration of a home range is rarely known. Establishing actual project-level home 
ranges would be time-consuming and exorbitantly expensive, requiring the capture and radio 
collaring of all individuals in a given landscape and then tracking each individual’s movement 
patterns over at least a year. Additionally, it would be highly intrusive to individual fishers (i.e., 
capture, radio collaring, etc.) and would be somewhat inconclusive due to the variation in fisher 
home ranges sizes and preferred use patterns over time. Therefore, we used a 1.7 mile radius 
circle (i.e., an area of 5,800 acres as per Yeager) to approximate an average female fisher home 
range in the project area vicinity and created the FAA by mapping a 1.7-mile buffer around all 
areas proposed for treatment that may impact fisher habitat. This method likely overestimates the 
number of female home ranges impacted (16,868/5,800 = about 3) since it assumes 
homogeneous suitable habitat and full occupancy, but we feel the FAA gives a reasonable 
approximation for project-level NEPA effects analysis.  

•	 The other two species associated with late-successional forest habitat (the American marten and 
the northern goshawk) are analyzed using the 16,868-acre ‘spotted owl action area’ established 
for the late-successional (late seral) habitat management representative species northern spotted 
owl that is typically used to analyze the impacts of proposed actions on these species. 

•	 The project area includes stand-level effects and is comprised of only the areas that would be 
directly impacted by the proposed actions (e.g., thinning units, fuel break units, plantations). 
Thus, Alternative 2 (no action) has no ‘project area.’ 

Species and Habitat Account 

Appendix G, Wildlife Biological Assessment; completed for this project provides habitat definitions and 
the assumptions used to analyze late-successional and old-growth habitat. The Shasta-Trinity National 
Forest LRMP GIS database was used in conjunction with habitat verification and minor revisions based 
upon extensive field reviews. Tables H-1 through H-3 display the crosswalk between the three main stand 
attributes in the GIS database used (crown diameter, canopy closure, and vegetation type) and habitat 
specific to the Pacific fisher, American marten, and northern goshawk respectively. 

Pacific Fisher 
Pacific Fisher species account 
Existing habitat conditions (described below) suggest that the FAA likely supports up to about three 
reproductive females and one or two males. Our records include seven sightings of individual fishers in 
the FAA and we fully expect fishers to still occur in the area even though recent (albeit limited) baited 
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camera stations failed to detect fishers in the area and Carroll et al. (1999)(Carroll et al. 1999) predict a 
generally low probability of fisher detection in the area. The combination of sighting reports, monitoring 
results, and study findings demonstrate fisher are widely distributed across a variety of habitat types 
throughout the Shasta-Trinity National Forest (STNF). On the STNF, over 550 fishers have been observed 
since 1941 to 2005 through monitoring (track plates or camera stations), trapping, incidental sightings, 
and fisher research results (e.g. Buck, Marcot, Raphael, Garrison, Yaeger, Zielinski). Sighting records are 
from many sources; for example California Department of Fish and Game including California Natural 
Diversity Database, Schempf and White’s Forest Service data review, and Sierra Pacific Industries. These 
data are from STNF GIS databases (martes_pennanti _observe: 49 records; fisher_sightings: 182 records; 
stnf_fisher_points: 284 records) and some recent researcher surveys. Research surveys conducted by 
Lindstrand from 2003 to 2005,(Lindstrand III 2006) recorded 13 new fisher sites. Yaeger (2005) captured 
22 individual fishers from 1992 to 1996 in the Trinity Lake area. Zielinski (2004c) (Zielinski et al. 2004) 
radio-marked 22 individual fishers in his coastal study area (Six Rivers and Shasta-Trinity National 
Forest). Seglund (1995) captured 10 individual fishers from 1992 to 1993 in the Trinity Lake area.  

Pacific fisher habitat account 
Existing conditions and potential effects to fisher habitat emphasize resting and denning habitat (i.e., late-
successional) in this evaluation because Powell and Zielinski (1994)(Buskirk and Powell 1994) and 
Zielinski et al. (in press 2004b) (Zielinski et al. 2004) suggest that habitat suitable for resting and denning 
sites may be more limiting for Pacific fishers than foraging habitat. The fisher is an opportunistic predator 
with a diverse diet that includes birds, squirrels, mice, shrews, voles, reptiles, insects, carrion, vegetation 
and fruit (Powell 1993; Martin 1994; Zielinski et al. 1999(Zielinski et al. 1999), Zielinski and Duncan in 
press 2004). Thus, aside from their avoidance of nonforested and open areas (Arthur et al. 1989b; Buck et 
al. 1983, 1994; Coulter 1966; Earle 1978; Jones 1991; Jones and Garton 1994; Kelly 1977; Powell 1977, 
1978; Rosenberg and Raphael 1986; Roy 1991), fishers will forage in a wide variety of habitats (seral 
stages) associated with this diverse prey base. The U.S. Fish and Wildlife Service (April 8, 2004) 
concluded that “the dominant opinion from published sources and species experts is that, while fishers 
use a broad variety of habitat types for different life requisites, the primary constituent elements of fisher 
habitat are best expressed in forest stands with late-successional characteristics.” 

The characteristics of sites used for resting and denning are the best-known elements of habitat 
selection by fisher (USDI Fish and Wildlife Service 2004(USDI 2004)). Numerous studies have 
documented that resting/denning fishers in the western United States utilize stands with certain forest 
characteristics such as large trees, large snags, coarse woody-debris, dense canopy closure, multiple-
canopy layers, large diameter hardwoods, and steep slopes near water (Powell and Zielinski 1994; 
Seglund 1995; Dark 1997; Truex et al. 1998; Self and Kerns 2001; Aubry et al. 2002; Carroll et al. 1999; 
Mazzoni 2002; Zielinski et al. in press 2004b). Trees must be large and old enough to bear the type of 
stresses that initiate cavities, and the type of ecological processes (e.g., decay, woodpecker activity) that 
form cavities of sufficient size to be useful to fishers; tree species that typically decay to form cavities in 
the bole are more important than those that do not (Zielinski et al in press 2004b). These characteristics 
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are virtually identical to those associated with late-successional (especially the old-growth subset) and 
spotted owl habitat. In the Gemmill Project area vicinity, fisher resting/denning habitat structure is 
typically best created, stabilized, and maintained within late-successional forests. As with northern 
spotted owl habitat, the major structural components of resting/denning habitat are typically found in 
greater density and larger sizes in the old-growth subset of late-successional forest. 

Table H-1. Pacific fisher resting/denning (RD) and foraging habitat in the Fisher Analysis Area related to late-
successional (late seral) and old-growth habitat and crown diameter & canopy closure (see Appendix G, 
Wildlife Biological Assessment). 

Relative Habitat Quality Crown Diameter & Canopy 
Closure and Vegetation Types 

Existing Available Habitat 

High Quality RD 
(old-growth;) 

4G & 4N mixed conifer, Douglas-fir, 
ponderosa pine, and white fir 

2,387 acres 

Moderate Quality RD 
(dense late-successional) 

3G mixed conifer, Douglas-fir, 
ponderosa pine, and white fir 

4,443 acres 

Low Quality RD 
(moderately dense late-
successional) 

3N mixed conifer, Douglas-fir, 
ponderosa pine, and white fir 

2,967 acres 

Total Resting/Denning Habitat old-growth and late-successional 
conifer forest with dense to 
moderately dense canopy closure 

9,797 acres 

Foraging 
(low density late-successional and 
younger conifer) 

mixed conifer, Douglas-fir, ponderosa 
pine, and white fir 
4P, 4S, 3P, 3S, 2G, 2N, 2P, 2S, 1G, 
1N, 1P, and 1S (from better to worse 
quality) 

8,862 acres total 
(4,962 acres Forest Service land plus 
roughly 3,900 acres from private 
property) 

Marginal Quality Foraging 
(fishers forage in a wide variety of 
habitat types that bear little or no 
resemblance to late-successional 
conifer forests) 

Chaparral, shrub, hardwood and 
foothill pine 

923 acres total 
(623 acres Forest Service land plus 
roughly 300 acres from private 
property) 

Total Fisher Habitat 19,582 acres 
(15,382 Federal land) 

American Marten 
American Marten species account 
Our records include no sightings of the secretive American marten in the spotted owl action area. The 
nearest sighting to the project area lies approximately six miles to the north. It is noteworthy that the 
extensive survey work that included the STNF (Yaeger 2005; Zielinski 2004c; Seglund 1995), using 
techniques suitable for detecting marten, that have detected numerous fishers on the STNF (see above) 
failed to report any marten detections. Current marginal habitat conditions suggest that marten do not 
likely occur in the project area vicinity. Generally, the presence of fisher often excludes martens from the 
area (Buskirk and Powell 1994; Krohn et al. 1997; Small et al. 2003; Ruggierra et al. 2007). 
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American Marten habitat account 
This assessment of marten habitat is based upon the late-successional habitat definitions presented in 
Appendix G, Wildlife Biological Assessment; cross-referenced to the habitat capability models included 
in Appendix G of the Forest Plan and uses the LMP-90 database coupled with field reviews of the project 
area vicinity to confirm habitat capability (i.e., quality). 

On the Shasta-Trinity National Forest, the marten is associated with higher elevation (>4,500 feet) 
late-successional red-fir stands (Buskirk, et al. 1994 (Buskirk and Powell 1994); Freel, 1991(Freel 1991)) 
and to a lesser extent lower elevation conifer forest similar to fisher habitat. Stand-level habitat 
characteristics are the same as those discussed previously for fisher resting/denning habitat. The spotted 
owl action area includes zero acres of high capability marten habitat (zero acres in the project area), 1,688 
acres of moderate capability habitat (240 acres in the project area) and 11,735 acres (includes roughly 
4,000 acres on private property) of marginal capability habitat (900 acres in the project area) (Table H-2). 
The nearest high capability habitat lies about 8 miles north of the project area. 

Table H-2. American marten habitat in the spotted owl action area related to vegetation types, and crown 
diameter & canopy closure (see Appendix G, Wildlife Biological Assessment). 

Relative Habitat Quality Crown Diameter & Canopy 
Closure and Vegetation Types 

Existing Available Habitat 

High Capability 4N & 4G (red fir only) 0 (zero) acres 

Moderate Capability 3N & 3G (red fir; none in action area) 
4N & 4G (mixed conifer, Douglas-fir, 
ponderosa pine, and white fir) 

1,688 acres 

Low Capability all remaining 3 
all remaining red fir >2P (none in 
action area) 

11,735 acres  
(7,735 Forest Service land plus 
roughly 4,000 acres on private 
property) 

Total Marten Habitat 13,423 acres  
(9,423 Forest Service land plus 
roughly 4,000 acres on private 
property) 

Pallid Bat 
Pallid Bat species account 
Pallid bats occur and reproduce in the project area vicinity. The Forest Service Pacific Southwest 
Research Station conducted strategic bat surveys across the South Fork Management Unit, including a 
concentrated survey effort near Halls City and Wilson Creeks in the project area vicinity where two 
juvenile and one pregnant female pallid bats were captured. 

Pallid Bat habitat account 
The pallid bat has a wide distribution throughout the western United States, and can be abundant in many 
arid, low elevation regions. They roost in deep crevices in rock faces, caves, mines, bridges, and cavities 
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in trees. Suitable cave, mine adit and rock habitats occur scattered throughout the project area vicinity and 
tree cavities are common throughout the entire STNF. 

Townsend’s Big-eared Bat 
Townsend’s Big-eared Bat species account 
Pacific Southwest Research Station conducted strategic bat surveys across the South Fork Management 
Unit, including a concentrated survey effort near Halls City and Wilson Creeks in the project area vicinity. 
Big-eared bats were detected during their survey, but not directly within the project area vicinity. A 
known maternity roost site lies roughly 10 miles to the northwest of the project area. . Several aspects of 
the biology of this species make it a particularly difficult to survey. It is a slow flying, highly 
maneuverable bat that is adept at avoiding mist-nets and its echolocation call is relatively quiet, such that 
acoustic surveys often fail to detect the bat when it is present. An assumption of presence is made, 
specifically for Hall City caves and other mine adits in the project area due to their high suitability for 
roosting and the previous detection of big-eared bats in the general vicinity.  

Townsend’s Big-eared Bat habitat account 
This species has a large geographic range and occupies a variety of habitats ranging from coniferous 
forests and woodlands, to deciduous riparian woodlands, semi-desert and montane shrublands. The 
distribution of this bat tends to be determined by and strongly correlated with the availability of caves or 
cave-like roosting habitat such as old mines (Gruver 2006, Zeiner 1990, Arizona Game and Fish 
1993).The size of an area outside of a roost structure required by this species depends on availability of 
water, abundance of insect prey, time of year, reproductive status of the bats, and the size of colony. This 
species forages in more cluttered habitats, avoiding more open areas while foraging opportunistically 
within concentrations of insects, relying heavily on riparian areas, wetlands, forest edges or ridges 
(Fellers and Pierson 2002). Foraging habitat occurs across the STNF and within the project area. Roosting 
habitat, in the form of Hall City Caves and numerous mine adits, occurs within the project area and 
surrounding vicinity. 

Northern Goshawk 
Northern Goshawk species account 
Goshawk surveys were conducted in 2007 and 2008 in the project area vicinity, and were focused on 
areas with historic goshawk nesting or sighting data as well as areas with the most suitable habitat. 

In 2007, two general goshawk activity centers were located that implied a close proximity of nest 
sites: 
•	 An adult goshawk was observed attacking a male spotted owl during a daytime visit roughly 1.2 

miles southwest of the project area. Extensive follow-up efforts over several days did not reveal 
goshawks in the original vicinity. However, the original aggressive behavior suggests a nearby 
nest site. 
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•	 Field visits, current habitat conditions and the territorial nature of goshawks suggest that, in 
addition to the two goshawk activity centers described above, one additional pair may utilize 
habitat in the Chanchelulla Gulch area of the action area north of fuel break units #4, #5 and #6. 

In 2008, an active goshawk nest was located in the Hall City drainage near the center of the project 
area, on the edge of unit 23. This unit will not be entered during the goshawk breeding season if year of 
action surveys indicate nesting activity is occurring. In addition, Limited Operating Periods (LOP) will be 
in effect for ¼ mile surrounding the nest site. 

Year of action surveys will be conducted throughout the project area vicinity. Results from these 
surveys will guide the implementation of the Limited Operating Periods (LOP) for goshawk nesting 
season. 

Northern Goshawk habitat account 
This assessment of goshawk habitat is based upon the late-successional habitat definitions presented in 
Appendix G, Wildlife Biological Assessment; cross-referenced to the habitat capability models included 
in Appendix G of the Forest Plan and uses the LMP-90 database coupled with field reviews of the project 
area vicinity to confirm habitat capability (i.e., quality). 

On the west side of the Shasta-Trinity National Forest, goshawks are typically associated with late-
successional and old-growth conifer habitat (USDA 1998). Stand-level habitat characteristics are the same 
as those discussed previously for fisher resting/denning habitat. The action area includes 1,688 acres of 
high capability habitat (254 acres in the project area), 9,991 acres of moderate capability habitat (5,991 
acres National Forest land plus roughly 4,000 acres on private property) (955 acres in the project area) 
and 4,796 acres of low capability habitat (405 acres in the project area) (Table H-3). Goshawk habitat 
capability in the analysis area is undoubtedly substantially lower because this analysis does not account 
for slope steepness. The Forest Plan model includes slope percent; gentle slopes are preferred by the 
goshawk; the watershed includes many areas dominated by steep terrain. 

Table H-3. Northern goshawk habitat in the spotted owl action area related to vegetation types, crown 
diameter & canopy closure (see Appendix G, Wildlife Biological Assessment). 

Relative Habitat Quality Crown Diameter & Canopy 
Closure and Vegetation Types 

Existing Available Habitat 

High Capability 4N & 4G (mixed conifer, Douglas-fir, 
ponderosa pine, and white fir) 

1,688 acres 

Moderate Capability 3N & 3G (mixed conifer, Douglas-fir, 
ponderosa pine, and white fir) 

9,991 acres 
(5,991 acres National Forest plus roughly 
4,000 acres on private property) 

Low Capability all remaining >2 4,796 acres 

Total Goshawk Habitat 16,475 acres  
(12,475 acres National Forest plus roughly 
4,000 acres on private property) 
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Effects of the proposed action ____________________________ 

Actions Not Further Analyzed 

The interrelated and interdependent actions listed below will not be further analyzed for the following 
reasons: 
•	 Road reconstruction and rock pit expansion would occur within existing Forest Service 

system roadbeds or already heavily disturbed sites and would have no effect on existing fisher 
habitat. 

•	 Temporary road construction would occur only within proposed thinning units and their 
widths (about 12 feet) would be comparable to the leave tree spacing (i.e., comparable effects to 
canopy closure). Additionally, they would be ripped or subsoiled after use (i.e., the soil would be 
“decompacted”) to allow water infiltration and revegetation. That is to say, the recovery of the 
stands as related to fisher habitat would be similar with or without the temporary road 
construction. Therefore, the effects are lumped in with the effects of thinning. 

•	 Dozer and handlines would occur within proposed harvest units and would have little effect on 
retained vegetation or habitat components. Therefore, the effects are lumped in with 
thinning/regeneration effects. 

•	 Activity fuels treatments (including burning), decompacting of temporary roads or landings, 
and road decommissioning would not affect fisher habitat. 

Direct Effects (Mortality, Harm, Failed Breeding Attempts, Displacement) 

Pacific Fisher 
When assessing project level effects to fisher populations, the USFWS regards the retention of key habitat 
elements such as large downed logs, large snags that provide cavities for denning and a higher canopy 
closure that provides protection from the heat and drying effects of the sun, as being the most important 
factors used to maintain habitat suitability. It is the specific removal of these elements that cause the 
degradation of a given habitat type. The continuing loss of these important habitat structural elements as 
well as the continuing loss and fragmentation of suitable habitat constitute the primary threats to fisher 
populations (USFWS 2006). Because the goal of the Gemmill thin project is for the improvement and 
protection of late successional habitat for the species that rely on it in perpetuity, the project was designed 
specifically to retain these key habitat elements, improve habitat structure and contribute to connectivity 
between areas of suitable habitat. 

It is possible that individual fishers may be impacted by short term disturbance during project 
implementation. Female fishers can and do move their young to alternative denning sites throughout the 
season (Arthur and Krohn 1991) and may move from the disturbance to large blocks of undisturbed 
habitat immediately adjacent to the areas proposed for treatment. Disturbances would be short-lived and 
of a small scale and would not exacerbate the significant threats to viability identified by the USFWS. 
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American Marten 
Little is known about the potential effects to marten behavior (especially breeding success) from related 
forest management activities. However, we do not expect direct effects to the marten because current 
habitat conditions and the lack of marten detections on the Trinity side of the STNF indicate that this 
species does not occur in the project area vicinity. 

Pallid Bat 
Pallid bats occur in the project area vicinity and may roost in caves, abandoned mines and mine adits, 
deep rock crevices, and tree cavities scattered throughout the area. Disturbance buffers, where no harvest 
or harvest activities will take place, of 250 feet for caves and mine adits will reduce impacts to roost sites 
during project implementation. Even though the proposed actions avoid direct impacts to caves, mines, 
rock outcrop areas, and large snags/trees (i.e., that most commonly would have larger cavities that could 
accommodate larger numbers of bats); individuals may be disturbed and vacate the vicinity due to noise 
during project implementation. Temporary, occasional disturbance may occur, but should not affect 
breeding or rearing activities. Effects to this species are expected to be similar to those described above 
for Townsend’s big-eared bat.  

Townsend’s Big-eared Bat 
This bat species may use Hall City cave located near the southeast side of the project area as well as two 
abandoned mine adits within the project area as roost sites. 

The Technical Conservation Assessment for Townsend’s Big-eared Bats (Gruver 2006) identifies 
several key conservation elements and provides management guidelines aimed at protecting these 
elements. Within this assessment, the disturbance and destruction of roosts is identified as responsible for 
the local and range-wide declines of Townsend’s big-eared bat. Among the guidelines were standards for 
management of caves and mines. Protection of known roosts and identification and protection of 
additional roosts were identified as core conservation actions for this, and several other species of bat. 

Protection of roosting bats requires minimizing or eliminating human disturbance at roosts and 
ensuring that surface disturbing activities are done at appropriate times and at appropriate distances from 
roosts (Gruver 2006). Disturbance of roosting bats at specific times and of a long duration can be 
especially detrimental to the fitness of the bats. Continued disturbance at roost entrances can cause bats to 
become hesitant to exit or can lead to unnecessary expenditure of vital energy reserves (Pierson 2002, 
Gruver 2006). Delayed emergence from roost sites for bats with high energetic demands, that will have 
not had food or water for14 to 16 hours, can have detrimental effects. Disturbance of maternity roosts, 
where large colonies of pregnant females or females and their young roost, may result in total roost 
abandonment and mothers that may leave non-volant young behind.  

Disturbance buffers will be implemented with the proposed actions as a means for protecting known 
and potential roost sites and reducing impacts from human disturbance during project implementation. 
Within these buffers, no harvest or harvest activities will take place at any time, within 250 feet for caves 
and abandoned/old mine adits. 
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Although the proposed actions avoid impacts to caves, mines and rock outcrop areas, and these areas 
are over 250 feet from any unit boundary, it is possible that individuals may be disturbed due to noise 
during project implementation. Studies of the habitat requirements of this bat have indicated that although 
the bats may leave a particular roost site if sufficiently disturbed, they will generally return to the site if 
the disturbance is short-term and short duration and the microclimate within and around the roost site has 
not been altered (Pierson 1999, Ariz. Game and Fish 2002). It is unknown whether maternity roosts are 
present in the project vicinity, but providing protection buffers to known sites where potential maternity 
roosts may exist would avoid impacts to reproduction. 

No activities would take place at any time within 250 feet from known roost sites, nor would any of 
the proposed actions alter the environment around cave or abandoned mine entrances (and therefore the 
microclimate within). Temporary, occasional disturbance may occur, but should not affect breeding or 
rearing activities. 

Northern Goshawk 
The pair of goshawks occupying the Hall’s City Creek drainage may be disturbed during project 
implementation, although the unit containing the current nest will not be entered during breeding season 
if year of action surveys determine that nesting activity is occurring. In addition, the implementation of a 
¼-mile LOP surrounding the nest site during nesting season should also help to minimize the impacts to 
this pair. 

Nests have not been located for the two potential pair in the Landis Gulch area and the Chanchellula 
Gulch area but the birds were aggressively defending territories in areas located far enough away (over 
1.2 miles) from the project area, that disturbance to breeding activities would not be likely. In addition, 
year of action surveys will be conducted within the project area. Results from these surveys will guide the 
implementation of LOPs that will protect nesting goshawks during project implementation for the 
duration of the goshawk nesting season. 

Indirect Effects (habitat) 

Short-Term (from implementation out to about 10-15 years) 
The Gemmill Thin Project may affect fisher, marten and goshawk (i.e., late-successional) habitat in the 
short-term in three general ways: 

Effects to Habitat Characteristics 
•	 Reduction in overall canopy closure: A moderate to dense canopy closure is an important 

characteristic of late-successional habitat because it moderates environmental extremes (e.g., 
temperature, rain/snow fall, etc.) and provides cover from avian predators. A reduction of canopy 
closure is unavoidable in order to meet the Gemmill Thin Project purpose and need. By design, 
the remaining canopy closure (60%) will still remain well within the parameters for suitable 
fisher habitat. The no action alternative leads to a greater risk of stand-replacing fire and loss of 
habitat (see below). 
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•	 Simplification in vertical structure: Multiple canopy levels provided by understory conifers 
and hardwoods provide roost sites for goshawks, resting/denning sites for fishers and cover from 
potential predators. 

•	 Reduction in smaller diameter (<24” dbh) snags and logs: Snags can provide fisher 
resting/denning sites and both snags and logs provide habitat for fisher, marten and goshawk 
prey species. Some smaller snags may be removed for operational purposes. However, all large 
diameter snags and logs will be retained, as well as large trees for future snag recruitment.  

The Gemmill Thin Project interdisciplinary team (IDT) specifically designed this project to maintain, 
protect and develop the key fisher resting/denning habitat attributes discussed previously: 1) large trees, 
2) large snags, 3) coarse woody-debris, 4) dense canopy closure, 5) multiple-canopy layers, 6) large 
diameter hardwoods, and 6) steep slopes near water. Note that these attributes also apply to other 
species associated with late-successional habitat such as the American marten, northern goshawk, and 
northern spotted owl. 

In addition, the timber harvest prescription for this project is not a “sanitation” prescription whereby 
trees that display defect, disease or decay are removed. Trees that are considered “cull” or “standing cull” 
are not targeted for removal, thereby leaving the trees that are most likely to become snags and downed 
logs in the future. 

1.	 Large Trees: The thinning from below, dead fuel removal, and fuel break maintenance 
prescriptions were specifically designed to retain the largest/oldest trees. Additionally, at a tree-
specific scale, the prescriptions would thin within close proximity of all existing predominant 
trees (the largest/oldest) to increase available site resources so these important trees can persist 
longer. The dead fuel reduction prescription would retain all live trees. The small (½ to ¼-acre) 
landings would be strategically located to avoid impacting large trees. The fuel break was 
established about 20 years ago and these areas do not provide resting/denning habitat because of 
the past removal of key components such as large decadent trees, large snags, and large logs. The 
plantations proposed for thinning have had these key components removed but the thinning 
would accelerate the growth of the remaining trees and the more rapid development of these key 
components. 

2.	 Large Snags: Thinning from below and dead fuel reduction prescriptions would retain all 
existing large snags (>19” dbh). The small (½ to ¼-acre) landings would be strategically located 
to avoid impacting large snags. Again, large snags have already been removed within the fuel 
break and plantations. Smaller snags do not have the potential to include branches or cavities 
large enough to provide fisher resting or denning sites. The plantation thinning would accelerate 
the growth of larger conifers and ultimately large snags into the future. Retaining large snags 
also ensures a supply of future large, downed logs.  

3.	 Coarse Woody Material: Thinning from below and dead fuel reduction prescriptions would 
retain all existing large logs (>19” diameter at the large end). Again, large logs have already been 
removed within the fuel break and plantations. Smaller snags do not have the potential to include 

South Fork Management Unit - Shasta-Trinity National Forest - H-21 



 

 

 

 

 
 

 

 
 

 

 
 

   

 

 

Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix H: Biological Evaluation - Wildlife 

branches or cavities large enough to provide fisher resting or denning sites. The plantation 
thinning would accelerate the growth of larger conifers and ultimately large logs into the future. 

4.	 Dense Canopy Closure: The IDT developed the thinning from below prescription as a balance 
between the maintenance of canopy and a reduction in existing and future fuels to prevent loss of 
habitat due to wildfire. The resulting post-treatment stand-level canopy closure of about 85 
percent (when the retained hardwoods contribution of about 15% is included) is well above the 
mean canopy closure of 71 percent reported by Self and Kerns (2001) or the over 60 percent 
reported by Zielinski et al. (2004c) for fisher rest sites studied in northern California as well as 
the over 60 percent for rest sites studied in the southern Sierra Nevada (Mazzoni 2002). The fuel 
break prescriptions would reduce canopy to about 40 percent but these areas do not likely 
provide resting/denning habitat because of the past removal of key components such as large 
decadent trees, large snags and large logs. The dead fuels reduction prescription would not affect 
canopy closure and the plantation thinning would accelerate the development of a dense canopy 
comprised of large conifers into the future. 

5.	 Multiple Canopy Layers: Thinning from below prescriptions would retain all the largest/oldest 
trees in the upper canopy, all viable hardwoods in the lower canopy, as well as a variety of 
conifer sizes in the mid-canopy to maintain multiple canopy layers. No live trees would be 
removed with the dead fuels reduction prescription. Hardwoods would be maintained at the same 
spacing guidelines as for conifers within the plantations to assure this understory habitat 
component is carried into the future. 

6.	 Large Hardwoods: Thinning from below and fuel break prescriptions would retain all viable 
hardwoods. Hardwoods would be maintained at the same spacing guidelines as for conifers 
within the plantations to assure this habitat component is carried into the future. 

7.	 Steep Slopes near Water: The IDT designed the project to avoid actions on steep slopes near 
water. Thinning is proposed only within carefully chosen riparian reserves in areas with 
generally gentle slopes adjacent to only intermittent streams and all resting/denning habitat 
components would be retained. 

Pacific Fisher - Short-Term (from implementation out to about 10-15 years) 
Alternatives 1 and 3 would affect a total of 1,224 acres and 1,079 acres of fisher resting/denning habitat 
respectively (Table H-4). Table H-4 displays the habitat available within the FAA and the effects to fisher 
habitat. Landing construction would remove habitat while the thinning, dead fuel reduction and fuel break 
prescriptions would maintain suitable habitat conditions by purposefully retaining key habitat 
components. 
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Table H-4. Pacific fisher resting/denning habitat (NR) and foraging habitat that would be directly affected by 
Alternatives 1 and 3 within the Fisher Analysis Area 

Habitat 
Quality 

Existing Available Habitat Landings1 
(would remove 

habitat) 

Thinning, Fuel Reduction and Fuel 
Break Maintenance (would reduced 
canopy closure and/or reduced small 

logs/snag density) 

Total Affected 

High Quality 
RD 

2,387 3 (0.1%) 254 (11%) 
**202 (8%) 

257 (11%) 
**205 (9%) 

Moderate 
Quality RD 

4,443 9 (0.2%) 656 (15%) 
**573 (13%) 

665 (15%) 
**582 (13%) 

Low Quality 
RD 

2,967 3 (0.1%) 299 (10%) 
**289 (10%) 

302 (10%) 
**292 (10%) 

Total RD 9,797 15 (0.2%) 1,209 (12%) 
**1,064 (11%) 

1,224 (12%) 
**1,079 (11%) 

Foraging 8,862 
(4,962 acres Forest 

Service land plus roughly 
3,900 acres from private 

property) 

1 (0.01%) 368 (4%) 
**360 (4%) 

369 (4%) 
**361 (4%) 

Marginal 
Quality 
Foraging 

923 acres total 
(623 acres Forest Service 

land plus roughly 300 acres 
from private property) 

1 (0.1%) 0 (0%) 1 (0.1%) 

Total Fisher 
Habitat 

19,582 17 (0.09%) 1,577 (8%) 
**1,424 (7%)) 

1,594 (8%) 
**1,441 (7%) 

1 The reported acres removed by landings represent the unlikely maximum possible impacts. Impacts from actual landing 
construction will likely be substantially lower and will depend upon site specific evaluation during project implementation. 
Additionally, all landings will be located so no trees greater than 24 inches diameter at breast height (dbh) would be cut to minimize 
impacts to old-growth habitat. All figures are rounded to nearest whole number with the exception of landings where decimals are 
included to display very small impacts (i.e. percentage of existing habitat). 
**Acres preceded by double asterisks are for Alternative 3 when it differs from Alternative 1. The approximate percentage of existing 
habitat that would be affected is included in (parentheses). RD habitat is displayed separately to emphasize its ecological 
significance, especially old-growth (high quality RD habitat) 

American Marten - Short-Term (from implementation out to about 10-15 years) 
Alternatives 1 and 3 would affect a total of 1,224 acres and 1,079 acres of marten habitat respectively 
(Table H-5). Landing construction would remove habitat while the thinning, dead fuel reduction and fuel 
break prescriptions would maintain suitable habitat conditions by purposefully retaining key habitat 
components. 
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Table H-5. American Marten habitat that would be directly affected by Alternatives 1 and 3 within the spotted 
owl action area 

Habitat Quality Existing Available 
Habitat 

Landings1 

(would remove 
habitat) 

Thinning, Fuel Reduction, and Fuel 
Break Maintenance (would reduced 

canopy closure and/or reduced small logs/ 
snag density) 

Total Affected 

High Capability 0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Moderate 
Capability 

1,688 3 (0.2%) 254 (15%) 
**202 (12%) 

257 (15%) 
**205 (0%) 

Low Capability 2,967 12 (0.4%) 1,103 (37%) 
**1,004 (34%) 

1,115 (38%) 
**1,016 (34%) 

Total Marten 
Habitat 

11,735 
(7,735 acres Forest 
Service land plus 

roughly 4,000 acres 
from private 

property) 

15 (0.1%) 1,357 (12%) 
**1,206 (10%) 

1,372 (12%) 
**1,221 (10%) 

1 The reported acres removed by landings represent the unlikely maximum possible impacts. Impacts from actual landing 
construction will likely be substantially lower and will depend upon site specific evaluation during project implementation. 
Additionally, all landings will be located so no trees greater than 24 inches diameter at breast height (dbh) would be cut to minimize 
impacts to old-growth habitat. All figures are rounded to nearest whole number with the exception of landings where decimals are 
included to display very small impacts (i.e. percentage of existing habitat). 
**Acres preceded by double asterisks are for Alternative 3 when it differs from Alternative 1. The approximate percentage of existing 
habitat that would be affected is included in (parentheses). 

Northern Goshawk - Short-Term (from implementation out to about 10-15 years) 
Alternatives 1 and 3 would affect a total of 1,633 acres and 1,482 acres of goshawk habitat respectively 
(Table H-6). Landing construction would remove habitat while the thinning, dead fuel reduction and fuel 
break prescriptions would maintain suitable habitat conditions by purposefully retaining key habitat 
components. 
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Table H-6. Northern goshawk habitat (acres) that would be directly affected by Alternatives 1 and 3 within the 
spotted owl action area 

Habitat Quality Existing Available 
Habitat 

Landings1 

(would remove 
habitat) 

Thinning, Fuel Reduction, and Fuel 
Break Maintenance (would reduce 
canopy closure and/or reduce small 

logs/snag density) 

Total Acres 
Affected 

High Capability 1,688 3 (0.2%) 254 (15%) 
**202 (12%) 

257 (15%) 
**205 (12%) 

Moderate 
Capability 

9,991 
(5,991 acres Forest 
Service land plus 

roughly 4,000 acres 
on private property) 

12 (0.1%) 955 (10%) 
**862 (9%) 

967 (10%) 
**874 (9%) 

Low Capability 2,967 4 (0.1%) 405 (14%) 
**399 (13%) 

409 (14%) 
**403 (14%) 

Total Goshawk 
Habitat 

11,735 
(7,735 acres Forest 
Service land plus 

roughly 4,000 acres 
from private 

property) 

19 (0.2%) 1,614 (14%) 
**1,463 (12%) 

1,633 (14%) 
**1,482 (13%) 

1The reported acres removed by landings represent the unlikely maximum possible impacts. Impacts from actual landing 
construction will likely be substantially lower and will depend upon site specific evaluation during project implementation. 
Additionally, all landings will be located so no trees greater than 24 inches diameter at breast height (dbh) would be cut to minimize 
impacts to old-growth habitat. All figures are rounded to nearest whole number with the exception of landings where decimals are 
included to display very small impacts (i.e. percentage of existing habitat). 
**Acres preceded by double asterisks are for Alternative 3 when it differs from Alternative 1. The approximate percentage of existing 
habitat that would be affected is included in (parentheses). 

Long-Term (about 10-15 years after implementation) Effects to Fisher Resting/Denning 
(RD) Habitat (as well as marten and goshawk habitat) 
The thinning prescriptions within existing resting/denning habitat and other conifer stands not currently 
RD habitat would result in a net increase of moderate quality and low quality RD habitat characteristics 
after about 10 to 15 years (Figure H-1). This net increase in stands comprised of larger overstory conifers 
and the maintenance of viable understory hardwoods and other late-successional stand characteristics 
would also benefit the marten and goshawk. 
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(4,796 
) 

(2,930) 

Figure H-1. Current fisher resting/denning habitat conditions (Alternative 2, no action), conditions from 
implementing Alternative 1 through about 10 to 15 years (short-term) and conditions after about 10 to 15 
years within the Fisher Analysis Area. We expect no significant changes in habitat conditions in 15+ years 
with Alternative 2 (no action). Projected acreages for Alternative 3 are included in parentheses. These 
acreages assume no severe fire events. 

Connectivity 

Only landing construction would reduce stand conditions below connectivity habitat conditions. Landing 
construction would remove up to a maximum of about 15 acres of connectivity habitat but connectivity 
habitat would remain at well above 50 percent threshold (Thomas et al. 1990) in both the FAA and the 
spotted owl action area (still over 80%). The size (a maximum of 100 feet wide) and location of the 
proposed landings would not isolate existing late-successional habitat and multiple connectors through 
the action area would remain (see Appendix G, Wildlife Biological Assessment, Maps 2 and 3). That is to 
say these small openings could be easily circumvented and species crossing these areas would never be 
more than 50 feet from forest cover. Additionally, the proposed plantation thinning would accelerate the 
development of about 43 acres of connectivity habitat conditions within the project area in approximately 
10 years. 

Connectivity between large blocks of suitable habitat for species associated with late successional 
forests would be improved with the proposed project. The project area is juxtaposed in such a way as to 
connect the Chanchellula wilderness area to the north with LSR to the south and southeast. 

Pallid Bat and Townsend’s Big-Eared Bat Habitat 
Indirect effects from the proposed actions are expected to be similar enough in nature for these two 
species that they will be discussed together for the purposes of this analysis. Indirect effects to these 
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species’ habitat would not be represented by using the northern spotted owl habitat analysis because these 
two species of bats are not necessarily tied to late-successional forest habitat, and will therefore be 
discussed separately. 

Protection of roosting habitat requires ensuring that the microclimate within the roost is not altered. 
The most significant characteristic of a given roost site for a bat is the microclimate within, and 
significant changes to it may cause complete abandonment of the site. Air flow plays a considerable role 
in maintaining the temperature and humidity levels within a cave or cave-like structure. Disruption of the 
environment immediately outside of a roost site, for example removal of large trees at a cave entrance, 
will alter the airflow and potentially the microclimate inside. Retaining the site specific microclimate is of 
the greatest significance to a maternity roost where pregnant females or females and their young rely on 
these highly specific areas during the summer months. 

No activities would take place at any time within 250 feet from known roost sites, nor would any of 
the proposed actions alter the environment around cave or abandoned mine entrances/adits, thereby 
retaining the microclimate within. There would be no impact to cave or mine roosting habitat from the 
proposed activities. 

Fuels & fire effects to late successsional habitat 
Up to this point, the discussion has focused on the effects to habitat without quantifying the critically 
important interrelated issues of tree mortality, fuels and the risk of losing habitat to fire. This section 
looks at the effects of the proposed thinning compared with no treatment related to fuel build-up and the 
resulting effects that can be expected with a one-time fire event with continued tree-mortality (fuels build
up) at ten-year intervals. These effects are dramatic in improving the treated stands’ ability to withstand 
future fire events and maintaining suitable fisher, marten, and goshawk habitat conditions into the future. 
The impact to canopy closure is stressed because canopy closure is an important component of old-
growth habitat that we cannot avoid impacting. That is to say, we will maintain other attributes such as the 
largest/oldest trees, large snags/logs and viable hardwoods but a reduction in overall canopy closure is 
unavoidable to meet the stated purpose and need of this project. 

This section uses the northern spotted owl and its habitat as a surrogate for other species associated 
with late-successional habitat (e.g., pacific fisher, American marten and northern goshawk). We consider 
this an appropriate analytical use since the stand characteristics of owl habitat are virtually identical to 
those for fisher, marten, and goshawk. By maintaining the suite of habitat components that are necessary 
for quality northern spotted owl habitat, we also maintain the key habitat components for other late-
successional dependent species. 

Forest Stand Modeling 
We used forest stand data collected in the Gemmill Thin project area to run the Forest Vegetation 
Simulator model (FVS) along with the Fire and Fuels Extension to the Forest Vegetation Simulator 
(FFE-FVS). FVS (stand level) is an individual tree, distance independent growth and yield model. It 
simulates growth and yield for most major forest tree species, forest type, and stand conditions. FVS can 
simulate a wide range of silvicultural treatments. We used the ‘ICASCA’ variant of FVS for the specific 
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geographic area that includes the project area. FFE-FVS links FVS with models of fire behavior, fire 
effects, fuel loading, and snag dynamics. Model outputs include predictions of potential fire behavior and 
effects and estimates of snag levels and fuel loading over time. Because FFE is linked to the FVS growth 
model, it helped us assess both the short and long term effects of our proposed thinning and fuels 
treatments. More detailed information about FVS can be found at the following website: 
http://www.fs.fed.us/fmsc/fvs/index.php. 

FVS Model limitations 
•	 Maintaining the largest/oldest trees: 

The model assumes an even distribution of the trees we propose for removal. Therefore, when 
we modeled thinning from an existing canopy closure (or basal area) down to a target canopy 
closure the model assumes the “cut trees” are relatively evenly distributed through the stand. 
This assumption is essentially true in the mature stands that are much more homogeneous than 
the older stands (or older portions of mature stands). In the mature stand treatments the model 
predicts logical results reasonably consistent with our past experience with similar thinning 
treatments. Conversely, the prescription related to the older more heterogeneous portions of the 
stands is more nuanced in that we identify trees for removal on both a relatively evenly 
distributed canopy closure (basal area) basis as well as on a much more scattered, very site 
specific basis dictated by individual tree’s proximity to, and competition with, very large/old 
trees. Consequently, in the older stands the model seems to give credible results for growth, 
fuels, or fire behavior but shows little or no affects to the mortality rate for the largest/oldest 
trees in the stands even though the prescription specifically targets thinning competing trees 
around them. The model’s assumed even distribution of “cut trees” misses this nuance of the 
prescription even though our field reviews of the stands shows that many of these large/old trees 
are already beginning to display obvious signs of distress such as fungal/insect damage and 
fading/yellowish foliage. 

•	 Hardwoods: 
The relatively small diameter of the existing hardwoods in the lower levels of the stand structure 
(i.e., stratum 3) results in this important stand component being largely missed by the modeling 
even though we specifically target all hardwoods for retention. This limitation is reflected in the 
model under predicting canopy closure recovery after thinning. Our extensive field reviews of 
the project area indicate that the hardwood component would add another 10 to 20 percent 
canopy closure (average roughly 15%). 
We assume the model’s predicted results to canopy closure after fire events are still valid because 
hardwoods represent a vulnerable component in the lower understory that would be lost 
regardless. We also assume that the predicted mortality of the smaller size class trees with no 
treatment includes hardwoods. 
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•	 Low density conifer size classes: 
Because of their low density, our sampling failed to pick up conifers within the 18 through 26 
inch dbh size classes within mature stands and 16 through 20 inch dbh size classes within the 
older stands. Intensive field reviews of the project area revealed that these size classes do occur, 
but at very low density. We did not consider this to be a limiting factor in the usefulness of the 
modeling. The only time these trees would be considered for removal is in the rare occasion 
when they occur in direct competition with much larger predominant (legacy) conifers or they 
occur in temporary landings (<24”). Additionally, our data collection did not account for conifers 
below roughly 8 inches dbh. Field reviews indicate that this heavily suppressed ‘sapling’ 
component occurs at a density of well over 200 trees per acre. 

Modeling results 
Fuel Build-Up (No Fire) 
Based upon intense field reviews and long-term experience, we see an existing excessive fuel load in the 
stands proposed for thinning and anticipate this to worsen with time as competition for limited site 
resources leads to increasing tree mortality. Our modeling indicates that without treatment dying trees will 
increase surface fuels from an existing 17 tons per acre to about 100 tons per acre in mature stands and 
from an existing 44 tons per acre to about 57 tons per acre in the older stands while the proposed thinning 
would reduce this fuel build-up (Figure H-2). This accumulation of coarse woody material could be 
viewed as a positive trend for old-growth habitat. However, the projected mortality leading to this 
accumulation of material involves primarily smaller understory trees (i.e., those targeted for thinning) that 
would not provide ‘large’ snags/logs associated with old-growth habitat. Additionally, the tree mortality 
with no thinning would have a negative impact on canopy closure, another important component of old-
growth habitat. 

Canopy Closure (No Fire) 
Intense field reviews, long-term experience and our modeling indicate that even without treatment, 
canopy closure will drop as competition for limited site resources leads to tree mortality. Within about 15 
years in mature stands and about 10 years in older stands projected mortality in the untreated scenario will 
reduce canopy closure to or below the projected canopy closure that would result from the proposed 
thinning (Figure H-3). We project higher canopy closures in the treated stands than in untreated stands 
from about 20 years on, especially in the mature stands. This indicates that either we remove trees or trees 
will fall out of the stands through mortality. Allowing the mortality to ‘thin’ the stands would increase fuel 
build-up and maintain dense fuel ladders up into the overstory. 

What Happens with Fire 
The proposed thinning treatments will dramatically reduce the loss of overstory conifers (canopy closure) 
due to late summer fire into the future (Figure H-4). That is to say, fire at this point in time in untreated 
stands would reduce canopy closure well below owl NR suitability and below even connectivity habitat 
conditions in roughly 5 years (mature stands) to 25 years (older stands) of continuing fuel build-up. 
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Conversely, because of the reductions of existing/future fuels coupled with the increased vigor of the 
remaining trees, fire after the thinning treatments would not reduce canopy below owl NR habitat 
conditions out past about 45 years of fuel build-up in the mature stands and canopy closure would be at or 
just below NR habitat conditions in the older stands for the same time period. Note that Figure 5 depicts 
projected effects from a one-time fire event. For example, a “year 30 fire” assumes no fires for the 
previous 30 years. 
A synopsis of these modeling results shows that: 
•	 While our proposed thinning treatments would reduce canopy closure, the same level of canopy 

reduction would be quickly exceeded if we did nothing due to tree mortality related to 
competition for limited site resources. 

•	 By thinning the stands, smaller diameter snags/logs would be reduced with a concurrent 
reduction of existing and future fuel. These smaller diameter trees would either die due to 
competition induced mortality or be removed through thinning. They would not provide ‘large’ 
snags/logs associated with old-growth habitat. 

•	 The reduction in fuels and the concurrent increase in the vigor of the remaining trees would 
allow the treated stands to better survive late-summer fire events and provide relatively dense 
late-successional habitat (i.e., fisher, marten, goshawk, spotted owl habitat) into the future. 
Without thinning, the stands would not provide late-successional habitat after a late-summer fire. 
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Figure H-2. The proposed thinning treatments within dense forest stands would reduce fuel build-up into the 
future. Existing large snags and logs as well as large overstory conifers will be retained to provide owl and 
fisher nesting and denning sites and large snags and logs into the future. 
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Figure H-3. The proposed thinning treatments within dense forest stands maintain a moderate to dense 
canopy closure. Note that this modeling does not include an additional 15% canopy closure contributed by 
hardwoods that would be retained. Moderate to high canopy closure is a key habitat component for species 
associated with old-growth conifer forests such as the northern spotted owl and Pacific fisher. Large 
overstory conifers will be retained to provide owl and fisher nesting and denning sites and large snags and 
logs into the future 
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Figure H-4. The proposed thinning treatments within dense forest stands will dramatically reduce the loss of 
overstory conifers (canopy cover) due to fire into the future. Moderate to high canopy closure is a key habitat 
component for species associated with old-growth conifer forests such as the northern spotted owl and 
Pacific fisher. Large overstory conifers are those trees that will provide owl and fisher nesting and denning 
sites and large snags and logs into the future. Late summer fire was modeled because this is the driest time 
of the year and the period when most catastrophic wildfires occur in the project area vicinity. 
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Cumulative effects 
Bounding 
Bounding for the cumulative effects analysis for the fisher was the 22,027-acre fisher analysis area 
(FAA), as described in detail earlier in this analysis. This is the appropriate unit of measure because it is 
designed to focus on female fishers and female survival has been shown to be the most important single 
demographic parameter determining fisher population stability. 

Bounding for the cumulative effects analysis for the spotted owl and the remainder of the species in 
this analysis (other than the fisher) is at the spotted owl Action Area level and is established using a 1.3 
mile buffer around all areas proposed for treatment. This is an appropriate unit of measure because this is 
what the USFWS has estimated the median annual home range size for the northern spotted owl in 
California to be, based on available radio telemetry. Because this analysis uses the spotted owl as a 
representative species for late-successional and old-growth associated species, and because owl home 
range size is large enough to encompass the home ranges for the species other than the fisher in this 
analysis, the analysis is appropriately bounded by using the owl home range Action Area method. 

Bounding for an effects analysis for bat species, specifically Townsend’s big-eared and pallid bats, 
depends on a wide variety of factors besides the specific presence of a suitable roost structure. These 
factors include; availability of water, abundance of insect prey, time of year, reproductive status of the 
bats, and the size of colony. This species does not construct nests or dens for reproductive purposes and 
must rely solely on the presence of highly specific structures for reproduction and survival. It is the 
presence of these structures in a given juxtaposition to sources of water and food that provide the 
bounding of their home range. Home range size and composition is highly variable once the specific 
parameters are met for suitability. Using the spotted owl Action Area to provide the bounding for this 
analysis is appropriate because the environmental factors that constitute suitable habitat for these bat 
species are encompassed within the owl Action Area. 

Past 
The existing conditions related to spotted owl habitat included in this document reflect past actions and 
events (e.g., fire) that led to those conditions. An inspection of aerial photographs shows that most of the 
forested land within the Action Area has been harvested for timber. Timber harvesting has had a 
significant impact on late-successional habitat within the spotted owl Action Area. Timber harvesting on 
Federal lands has removed roughly 960 acres of suitable spotted owl habitat in the last 20 to 25 years. The 
4,310 acres of private property has been heavily harvested and is now dominated by very dense pine and 
mixed conifer forest that provides only marginal owl connectivity habitat. Much (roughly 75 to 80 
percent) of this private property was likely suitable owl habitat prior to harvest. This past loss of habitat 
played an important role in determining the sense of urgency for the Gemmill Thin Project. 

Future 
No Forest Service projects that would negatively impact existing owl or old-growth habitat are planned in 
the Action Area in the foreseeable future. The STNF has completed Categorical Exclusions whereby 
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approximately 870 additional acres of existing plantations will be thinned as funding becomes available 
(see LSR PCT displayed in Cumulative Actions Table (Appendix E) of the Gemmill Thin Project EIS). As 
with the 45 acres of plantations proposed for thinning in the Gemmill Thin Project, the future plantation 
thinning would accelerate the development of about 870 acres of connectivity habitat in approximately 10 
years. Without thinning, these plantations would remain so dense that owls would not be able to freely fly 
through them for 35+ years. 

The STNF is in the early planning stages of developing a prescribed burning project within the 
Gemmill Thin Project fuel break and selected thinning units (see Prescribed Burning displayed in the 
Cumulative Actions Table (Appendix E) of the Gemmill Thin Project EIS). The early planning for this 
project includes provisions for maintaining the habitat components that would be established by the 
Gemmill Thin Project (e.g., canopy closure, large trees/log/snags, and viable hardwoods). 

The California Department of Forestry and Fire Protection (CDF) web site 
(http://www.fire.ca.gov/ResourceManagement/THPStatusUpload/THPStatusTable.html) lists no private 
timber harvest plans in the Action Area. Nonetheless, we assume that intense timber management will 
continue on this private land into the foreseeable future, discounting these areas as providing suitable owl 
habitat beyond use as connectivity. Older conifer forest habitat will likely be restricted to the 15,784 acres 
of Federal Forest Land within the Action Area, adding to the sense of urgency for implementing the 
Gemmill Thin Project in order to maintain, protect and develop owl habitat. Existing non-conifer areas 
such as hardwood and shrub dominated habitats and riparian vegetation would likely remain largely intact 
on both federal and private lands. 

There are no present or foreseeable actions that would negatively affect spotted owl habitat or species 
associated with the late-successional habitat within the project area and that would cumulatively warrant a 
change in either of the Gemmill Thin Project action alternatives. There are no future foreseeable actions 
within the area bounded by this analysis that would have any additive effects to the Sensitive bats species 
in the project area. No actions will contribute to or constitute a threat to the persistence and viability of 
these bat species. 

Because this analysis uses the spotted owl as a representative species for late-successional and old-
growth associated species, the analysis is appropriately bounded by using the owl home range method.  

Determinations _________________________________________ 

Pacific Fisher 

It is my determination that the proposed actions may impact individual fishers but would not likely 
cause a change in the U.S. Fish and Wildlife Service prioritization towards federal listing1 based 
upon the following rationale: 

1 Note: Generally, the analysis for Forest Service sensitive species focuses on whether or not the action “is likely to 
lead to a trend in Federal listing.” However, the U.S. Fish and Wildlife Service has already determined that the 
listing of the Pacific Fisher is ‘warranted, but precluded’ by higher priorities (USDI 2004). Therefore we have 
evaluated here whether or not the proposed action is likely to cause a significant enough shift in the population 
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•	 Existing fisher resting/denning habitat would be reduced (maximum of about 15 acres), ‘slightly’ 
degraded (910 acres) in the short-term (roughly10-15 years), and the quantity and relative quality 
of resting/denning habitat would be increased in the long-term (after roughly 10-15 years).  

•	 The probability of losing fisher habitat due to fire would be reduced.  
•	 Human-caused disturbance during project implementation may cause failed reproductive 

attempts for a maximum of three female fishers for one season if the spotted owl LOPs are not 
implemented (i.e., local owls are found to non-nesting).  

•	 Female fishers can and do move their young to alternative denning sites (Arthur and Krohn 
1991) and may move from the disturbance. 

•	 Proposed road decommissioning would reduce human disturbance in the action area into the 
future. 

•	 Drs. Roger Powell and William Zielinski (Powell & Zielinski, 2005) modeled the effect of the 
removal of 20 fishers from northwestern California over an eight year period in order to evaluate 
the population impacts of a proposed reintroduction program. These internationally known fisher 
experts evaluated the population level effects of this removal over 2, 3, 5 or 8 years. They also 
modeled two different types of impact (five fishers from each of 4 different subpopulations or 1 
fisher from each of 20 subpopulations) over those years. They weighted the removal of females 
as having a greater impact than the removal of males and decreased the modal litter size by 20% 
over the two to eight year period to represent the potential cost to population level productivity 
from the loss of reproductive aged females. For this model, they assumed a continuing rate of 
both public and private timber harvest consistent with the current proposal. 
The probability of extinction rose by <5% when 20 fishers were removed, five from each of 4 
subpopulations over an eight year period. Removal of 1 fisher from each of 20 populations for 3 
years had no measurable effect on the probability of extinction. 
Both of these impacts, arguably potentially much greater than the short term loss of one breeding 
season from three fisher that remain within relatively intact habitat, are minor and not significant 
enough to warrant a modification of the FWS priority system in developing listing packages. 

American Marten 

It is my determination that the proposed actions may impact individual martens but would not cause a 
trend towards federal listing or a loss of viability based upon the following rationale:  
•	 Current marginal habitat conditions suggest that marten do not likely occur in the project area 

vicinity.  
•	 The project would not affect any high capability habitat.  
•	 There would be a short-term reduction in habitat and a long-term increase in habitat and habitat 

quality.  

factors that it would cause the FWS to reprioritize the Pacific fisher and accelerate the development of a listing 
package and its official listing as a threatened and endangered species. 
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•	 The probability of losing marten habitat (albeit moderate to low capability) due to fire would be 
reduced. 

•	 The project is consistent with the Northwest Forest Plan habitat management strategy for 
managing species associated with late-successional and old-growth forest ecosystems by 
maintaining the best available old-growth habitat in the watershed, maintaining the Aquatic 
Conservation Strategy objects within Riparian Reserves and maintaining adequate connectivity 
on federal land between large areas set aside for these species.  

•	 Proposed road decommissioning would reduce human disturbance in the action area into the 
future. 

California Wolverine 

It is my determination that the proposed actions would have no effect on the wolverine based upon the 
following rationale:  
•	 This species occupies a wide variety of habitats remote from humans and human development. 

Wolverines are not likely to occur in or near the project area because the project area is near 
humans and human development. 

Pallid Bat 

It is my determination that the proposed actions may impact individual bats but would not cause a 
trend towards federal listing or a loss of viability based upon the following rationale:  
•	 Individuals roosting in large trees or snags may be disturbed due to noise. 
•	 Suitable roost sites, where reproduction or large congregations may occur, would remain 

untouched. 
•	 A 250’ protection buffer would be implemented directly outside known cave and abandoned 

mine entrances where no harvest would occur. This would prevent alteration of the 
microclimate within the roost area. 

Townsend’s big-eared bat 

It is my determination that the proposed actions may impact individual bats but would not cause a 
trend towards federal listing or a loss of viability based upon the following rationale:  
•	 Individuals roosting in large trees or snags may be disturbed due to noise. 
•	 Suitable roost sites, where reproduction or large congregations may occur, would remain 

untouched. 
•	 A 250’ protection buffer would be implemented directly outside known cave and mine entrances 

where no harvest would occur. This would prevent alteration of the microclimate within the 
roost area. 
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Bald Eagle 

It is my determination that the proposed actions would have no effect on the bald eagle based upon the 
following rationale:  
•	 The bald eagle does not likely occur in or near the project area because the area does not lie 

proximate to foraging habitat (e.g., lakes, rivers, larger creeks) that eagles require for nesting or 
congregating in the winter. 

•	 Furthermore, eagles are not known or expected to forage in the creeks adjacent to any of the 
areas proposed for treatment.  

•	 We expect no effect to the eagle’s prey downstream from the project because any potential 
negative effects to fish habitat would be so small that they cannot be measured (refer to the 
Gemmill Thin Fisheries Biological Assessment/Evaluation). 

Northern Goshawk 

It is my determination that the proposed actions may impact individual goshawks but would not cause 
a trend towards federal listing or a loss of viability based upon the following rationale:  
•	 There would be a reduction in habitat but a long-term increase in habitat quality. The probability 

of losing goshawk habitat due to fire would be reduced. The project is consistent with the 
Northwest Forest Plan habitat management strategy for managing species associated with late-
successional and old-growth forest ecosystems by maintaining the best available old-growth 
habitat in the watershed, maintaining the Aquatic Conservation Strategy objects within Riparian 
Reserves and maintaining adequate connectivity on federal land between large areas set aside for 
these species. 

•	 A Limited Operating Period from Feb.1 to Aug. 15 for ¼ mile around known nest sites will help 
to alleviate potential impacts from human disturbance during project implementation. 

•	 Proposed road decommissioning would reduce human disturbance in the Action Area into the 
future. 

Northwestern Pond Turtle 

It is my determination that the proposed actions would have no effect on the western pond turtle 
because: 
•	 Field reviews of the project area revealed no potential nesting habitat near areas proposed for 

treatment and streams in the project area vicinity are well shaded and do not provide pond turtle 
aquatic habitat. 

•	 Indirect effects to downstream aquatic habitat (i.e., potentially increased water turbidity) would 
be immeasurable.  

•	 The project is consistent with the Aquatic Conservation Strategy for maintaining aquatic 

habitats. 
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Foothill Yellow-legged Frog 

It is my determination that the proposed actions would not affect the yellow-legged frog based upon the 
following rationale:  
•	 No actions are proposed in areas where this frog occurs or is likely to occur. 
•	 Indirect effects to downstream aquatic habitat (i.e., potentially increased water turbidity) would 

be immeasurable. 
•	 The project is consistent with the Aquatic Conservation Strategy for maintaining aquatic 


habitats. 


Cascade Frog 

It is my determination that the proposed actions would not affect the Cascade frog based upon the 
following rationale:  
•	 No actions are proposed in areas where this frog occurs or is likely to occur. Indirect effects to 

downstream aquatic habitat (i.e., potentially increased water turbidity) would be immeasurable. 
•	 The project is consistent with the Aquatic Conservation Strategy for maintaining aquatic 


habitats. 


It my determination that the proposed actions would have no effect on the western red bat, willow 
flycatcher, southern torrent salamander, Shasta salamander, California floater, topaz juga, montane 
peaclam, Shasta sideband snail, Wintu sideband snail, Shasta chaparral snail, Tehama chaparral 
snail, Pressley hesperian snail , Shasta hesperian snail, or the nugget pebble snail, for one or more of 
the following reasons: 
•	 the project would not affect suitable habitat,  
•	 the project area lies outside the species’ range,  
•	 protocol survey results indicate the species does not occur in or near the project area,  
•	 or indirect effects to downstream aquatic habitat (i.e., potentially increased water turbidity) 

would be immeasurable. 
•	 The project is consistent with the Aquatic Conservation Strategy for maintaining aquatic 


habitats. 


Contributors ___________________________________________ 
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•	 Bill Clark, Fuels Officer, South Fork Management Unit, Shasta-Trinity National Forest.  
•	 James P. Gonzalez, Assistant Fuels Officer, South Fork Management Unit, Shasta-Trinity 

National Forest. 
•	 Loren Everest, Fishery Biologist, Trinity River Management Unit, Shasta-Trinity National 

Forest. 
•	 Donnie R. Ratcliff, Assistant Fishery Biologist, Shasta-Trinity National Forest. 
•	 Kelly Wolcott, Forest Wildlife Biologist, Shasta-Trinity National Forest. 
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Appendix I: Plan Amendment – 
Thinning in LSR stands over 80 years 
Background ____________________________________________  
The Northwest Forest Plan (NFP)1 provides Standards and Guidelines for the protection and maintenance 
of late-successional and old-growth forest ecosystems within Late Successional Reserve (LSR) areas. 
Northwest Forest Plan Standard and Guideline C-11 directs the development of Late Successional 
Reserve management plans before habitat manipulation activities are designed and implemented.  The 
Shasta-Trinity Forest-wide Late Successional Reserve Assessment (LSRA)2 was developed to respond to 
this direction.   

Northwest Forest Plan Standard and Guidelines C-12 and C-13 pertaining to LSR, provides for 
appropriate treatments within the northern spotted owl’s range, making a distinction in allowable 
treatments between the western and eastern portions of the range. For the western portion of the range, the 
NFP provides for thinning of stands up to 80 years of age.  For the eastern portion of the range, the NFP 
provides no stand age requirement.  The Shasta-Trinity National Forest is within the eastern portion of the 
range.  The Shasta-Trinity Land and Resource Management Plan (Forest Plan)3 incorporated this 
direction for appropriate management direction in Forest Plan page 4-37.   

                                                

The Regional Ecosystem Office (REO) is an interagency oversight group that is responsible for 
developing, evaluating, and resolving consistency and implementation issues regarding the NFP.  In this 
capacity, the REO reviewed the Shasta-Trinity Forest-wide LSRA and transmitted their results to the 
Forest with the letter included here on page I-5.  The REO made two findings in this letter which 
necessitate this plan amendment for the Gemmill Thin Project: 1) REO found that the standards and 
guidelines for non-risk thinning projects apply to all provinces;4 thus, the 80-year stand age limitation for 
harvest applies to all LSR projects, regardless of geographic location; and 2) REO also found in the 
LSRA that “the goals and objectives of the proposed thinning in stands greater than 80 years of age to be 
consistent with the NFP goals and objectives, while recognizing that appropriate analysis and 
documentation under the National Environmental Policy Act, including a Forest Plan amendment, will be 
needed before thinning in these stands may proceed.” 

Proposed  Amendment___________________________________  
The decision includes this non-significant plan amendment for timber harvest in LSR stands over 80 years 
old in response to specific interpretive wording in the transmittal letter for the 1999 Forest Late 
Successional Reserve Assessment (attached below).  Although this letter contains specific wording that 

 
1 Record of Decision for Amendments to Forest Service and Bureau of Land Management Planning Documents 
Within the Range of the Northern Spotted Owl, April 1994. 
2 Shasta-Trinity National Forest Forest Wide LSR Assessment, August 1999. 
3 Shasta-Trinity National Forests Land and Resource Management Plan, April 1994, 
4 Regional Ecosystem Office, Regional Ecosystem Office Review of Siskiyou Habitat Improvement Project In the 
Siskiyou Late-Successional Reserve (LSR), Smith River NRA, July 15, 1997. 
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conveys a need for this project-specific plan amendment, the transmittal letter did not amend the 
Northwest Forest Plan or the Shasta-Trinity Forest Plan to include placing a numeric age restriction on 
timber harvest in LSR.  The Forest Plan does not include a numeric age restriction on timber harvest in 
LSR, and there is no language regarding a numeric age restriction to amend with this project-level 
analysis.  Therefore, the proposed amendment would modify the Shasta-Trinity Land and Resource 
Management Plan on page 4-37 “Guidelines to Reduce Risks of Large-Scale Disturbance” by adding the 
following statement 

For the Gemmill Thin Project, treatments are allowed within stands over 80 years and up to 150 years 
of age.   

Treatment Standards ____________________________________  
1. The improvement treatment is designed to increase tree size, crown development, or other 

desirable characteristics; to maintain vigor for optimum late-successional development; to reduce 
large-scale loss of key late-successional structure; to increase diversity of stocking levels and 
size classes within the stand or landscape; or to provide various stand components beneficial to 
late-successional forest-related species.  

2. Overstory conifers will be left. Treatment will be confined to the dense understory. Efforts will 
be made to be made to promote diversity of hardwood and conifer species. Thinning in these 
types of stands will focus on removal of suppressed and intermediate trees. Occasional co-
dominants will be removed in order to provide growing space for remaining trees. In some cases, 
smaller diameter trees may be favored over adjacent larger diameter trees in order to promote 
species diversity, maintain structural diversity, or adequate horizontal stem juxtaposition.  

3. The treatment will increase diversity within relatively uniform stands by including areas of 
variable spacing as follows:  

 Ten percent or more of the area would be in unthinned patches to retain processes and 
conditions such as thermal and visual cover, natural suppression and mortality, small trees, 
natural size differentiation, and undisturbed debris.  

 The treatment does not inappropriately "simplify" stands by removing layers or structural 
components, creating uniform stocking levels, or by removing broken and diseased trees 
needed for snag recruitment, and nesting habitat. 

4. Certain considerations will be made for larger sugar pine existing in stands proposed for 
treatment. This is a valuable species for late-successional stands. As previously stated, it is 
currently being impacted by white pine blister rust and high stocking levels have made it very 
susceptible to mountain pine beetle attacks. Thinning operations will place special emphasis on 
existing sugar pine. The following considerations will be applied to the sugar pine component; 1) 
protect large trees by removing the second stand layer around each to the drip line plus 10 feet 
(this will allow some snag recruitment), 2) where maintaining individual large sugar pine is 
deemed particularly important, thin to the drip line plus 20 feet, 3) leave healthy appearing 
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young sugar pines, consistent with treatment objectives for LSRs, on sites that are low risk for 
white pine blister rust.  

5. To the extent practicable for the diameter and age of the stand being treated, the treatment 
includes falling green trees or leaving snags and existing debris to meet the overall CWD 
objective. If the determination is made that the landscape area will be at less than minimum 
desired condition levels, additional measures will be considered to create additional snags and/or 
CWD.  

6. Snag objectives have been identified as part of the desired condition. Prescriptions must be 
designed to meet the overall snag objective, including developing large trees for future snag 
recruitment and retaining agents of mortality or damage.   

7. Overall, treatment prescriptions will strive towards minimizing the number of management 
entries to meet long term objectives while retaining desirable habitat components in the short 
term. 

Significance____________________________________________  
Significance Analysis (16 U.S.C. 1604(f)(4), 36 CFR 219.10(f) 1982:  Forest Service Handbook FSH 
1909.12.5.32 (WO Amendment 1909.12-92-1, 8/3/92) directs consideration of significance of change to a 
forest plan.  The following factors are used to determine whether the proposed forest plan amendment is 
significant or not significant. 

1. Timing.   Amendment of the LSR stand age Standard and Guideline of the Forest Plan affects 
the thinning treatment of approximately 532 acres of the Gemmill Thin Project . This change is 
only in effect for the duration of the treatment of these acres.  Once harvest of these acres is 
complete, the 1995 Forest Plan Standard and Guide will again apply.    

2. Location and Size.  The location of the area involved in the amendment is within Late-
Successional Reserve land allocations near Wildwood, California on the South Fork 
Management Unit.   The area of the amendment applies to approximately 2½ % of the estimated 
22,526 acre Chanchellula LSR (RC-331).  

3. Goals, Objectives, and Outputs.  The LSR stand age amendment would not alter long-term 
relationships between the levels of goods and services projected by the forest plan.  The 
amendment would not alter timber outputs projected by the Forest Plan because it does not 
adjust the capable, available, and suitable land base.   

4. Management Prescription.  The amendment would change the LSR stand age Standard and 
Guideline for treatment units for this Project only.  This amendment does not apply to any future 
decisions.    

Conclusion:  The amendment to Modify Forest Plan 4-37 “Guidelines to Reduce Risks of Large-
Scale Disturbance” is not a significant change to the Forest Plan, because; 

• It is a site-specific amendment the applies only to the identified Gemmill Thin Project units, 

• It is short duration, only for the harvest of the proposed units for this project. 
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• It is minor in context of the achievement of Forest Plan goals and objectives,  

• It is will make improvements towards meeting the goals of the Forest Plan by increasing the 
sustainability of Late-Successional Reserve stands from loss due to insect, disease, or fire effects 
when compared with no action. 
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Forest Vegetation Simulator ______________________________  
 

Figure J-1. Simulated model of existing condition 
in project units 

The Forest Vegetation Simulator (FVS) is a 
family of forest growth simulation models. The 
basic FVS model structure has been calibrated 
to unique geographic areas to produce 
individual FVS variants. Since its initial 
development in 1973, it has become a system 

of highly integrated analytical tools. These tools are based upon a body of scientific knowledge developed 
from decades of natural resources research. 

The Fire and Fuels Extension to the Forest Vegetation Simulator (FFE-FVS) links FVS with models 
of fire behavior, fire effects, fuel loading, and snag dynamics. Model outputs include predictions of 
potential fire behavior and effects and estimates of snag levels and fuel loading over time. Because FFE is 
linked to the FVS growth model, it can help assess both the short and long term effects of fuel treatments 
and other management activities. 

Forest stand data collected in the Gemmill Thin project area was used to run the Forest Vegetation 
Simulator model (FVS) along with the Fire and Fuels Extension to the Forest Vegetation Simulator (FFE-
FVS). FVS is an individual tree, distance independent growth and yield model. It simulates growth and 
yield for most major forest tree species, forest type, and stand conditions. FVS can simulate a wide range 
of silvicultural treatments. We used the ‘ICASCA’ variant of FVS for the specific geographic area that 
includes the project area. FFE-FVS links FVS with models of fire behavior, fire effects, fuel loading, and 
snag dynamics. Model outputs include predictions of potential fire behavior and effects and estimates of 
snag levels and fuel loading over time. Because FFE is linked to the FVS growth model, it was helpful in 
assessing both the short and long term effects of our proposed thinning and fuels treatments. More 
detailed information about FVS can be found at the following website: 
http://www.fs.fed.us/fmsc/fvs/index.php. 

FVS Model limitations 

• Maintaining the largest/oldest trees: 

The model assumes an even distribution of the trees proposed for removal. Therefore, when we 
modeled thinning from an existing canopy closure (or basal area) down to a target canopy 
closure the model assumes the “cut trees” are relatively evenly distributed through the stand. 
This assumption is essentially true in the mature stands that are much more homogeneous than 
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the older stands (or older portions of mature stands). In the mature stand treatments the model 
predicts logical results reasonably consistent with our past experience with similar thinning 
treatments. Conversely, the prescription related to the older more heterogeneous portions of the 
stands is more nuanced in that we identify trees for removal on both a relatively evenly 
distributed canopy closure (basal area) basis as well as on a much more scattered, very site 
specific basis dictated by individual tree’s proximity to, and competition with, very large/old 
trees. Consequently, in the older stands the model seems to give credible results for growth, 
fuels, or fire behavior but shows little or no affects to the mortality rate for the largest/oldest trees 
in the stands even though the prescription specifically targets thinning competing trees around 
them. The model’s assumed even distribution of “cut trees” misses this nuance of the prescription 
even though our field reviews of the stands shows that many of these large/old trees are already 
beginning to display obvious signs of distress such as fungal/insect damage and fading/yellowish 
foliage. 

• Hardwoods: 

The relatively small diameter of the existing hardwoods in the lower levels of the stand structure 
(i.e., stratum 3) results in this important stand component being largely missed by the modeling 
even though we specifically target all hardwoods for retention. This limitation is reflected in the 
model under predicting canopy closure recovery after thinning. Our extensive field reviews of 
the project area indicate that the hardwood component would add another 10 to 20 percent 
canopy closure (average roughly 15%). 

We assume the model’s predicted results to canopy closure after fire events are still valid because 
hardwoods represent a vulnerable component in the lower understory that would be lost 
regardless. We also assume that the predicted mortality of the smaller size class trees with no 
treatment includes hardwoods. 

• Low density conifer size classes: 

Because of their low density, our sampling failed to pick up conifers within the 18 through 26 
inch dbh size classes within mature stands and 16 through 20 inch dbh size classes within the 
older stands. Intensive field reviews of the project area revealed that these size classes do occur, 
but at very low density. We did not consider this to be a limiting factor in the usefulness of the 
modeling. The only time these trees would be considered for removal is in the rare occasion 
when they occur in direct competition with much larger predominant (legacy) conifers or they 
occur in temporary landings (<24”). Additionally, our data collection did not account for conifers 
below roughly 8 inches dbh. Field reviews indicate that this heavily suppressed ‘sapling’ 
component occurs at a density of well over 200 trees per acre. 

J-2 - South Fork Management Unit - Shasta-Trinity National Forest 
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Modeling Results _______________________________________  

Fuel Build-Up (No Fire) 

Based upon intense field reviews and long-term experience, we see an existing excessive fuel load in the 
stands proposed for thinning and anticipate this to worsen with time as competition for limited site 
resources leads to increasing tree mortality. Our modeling indicates that without treatment dying trees will 
increase surface fuels from an existing 17 tons per acre to about 100 tons per acre in mature stands and 
from an existing 44 tons per acre to about 57 tons per acre in the older stands while the proposed thinning 
would reduce this fuel build-up (Figure J-2). This accumulation of coarse woody material could be 
viewed as a positive trend for old-growth habitat. However, the projected mortality leading to this 
accumulation of material involves primarily smaller understory trees (i.e., those targeted for thinning) that 
would not provide ‘large’ snags/logs associated with old-growth habitat. Additionally, the tree mortality 
with no thinning would have a negative impact on canopy closure, another important component of old-
growth habitat. 

South Fork Management Unit - Shasta-Trinity National Forest - J-3 
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J-4 - South Fork Management Unit - Shasta-Trinity National Forest 

Figure J-2. The proposed thinning treatments within dense forest stands would reduce fuel build-up into the 
future. Existing large snags and logs as well as large overstory conifers will be retained to provide owl and 
fisher nesting and denning sites and large snags and logs into the future.  

Canopy Closure (No Fire) 

Intense field reviews, long-term experience and our modeling indicate that even without treatment, 
canopy closure will drop as competition for limited site resources leads to tree mortality. Within about 15 
years in mature stands and about 10 years in older stands projected mortality in the untreated scenario will 
reduce canopy closure to or below the projected canopy closure that would result from the proposed 
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South Fork Management Unit - Shasta-Trinity National Forest - J-5 

thinning (Figure J-3). We project higher canopy closures in the treated stands than in untreated stands 
from about 20 years on, especially in the mature stands. This indicates that either we remove trees or trees 
will fall out of the stands through mortality. Allowing the mortality to ‘thin’ the stands would increase fuel 
build-up and maintain dense fuel ladders up into the overstory. 

Figure J-3. The proposed thinning treatments within dense forest stands maintain a moderate to dense 
canopy closure. Note that this modeling does not include an additional 15% canopy closure contributed by 
hardwoods that would be retained. Moderate to high canopy closure is a key habitat component for species 
associated with old-growth conifer forests such as the northern spotted owl and Pacific fisher. Large 
overstory conifers will be retained to provide owl and fisher nesting and denning sites and large snags and 
logs into the future. 
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What Happens With Fire 

The proposed thinning treatments will dramatically reduce the loss of overstory conifers (canopy closure) 
due to late summer fire into the future (Figure 5). That is to say, fire at this point in time in untreated 
stands would reduce canopy closure well below owl NR suitability and below even connectivity habitat 
conditions in roughly 5 years (mature stands) to 25 years (older stands) of continuing fuel build-up. 
Conversely, because of the reductions of existing/future fuels coupled with the increased vigor of the 
remaining trees, fire after the thinning treatments would not reduce canopy below owl NR habitat 
conditions out past about 45 years of fuel build-up in the mature stands and canopy closure would be at or 
just below NR habitat conditions in the older stands for the same time period. Note that Figure J-4 depicts 
projected effects from a one-time fire event. For example, a “year 30 fire” assumes no fires for the 
previous 30 years. 
 

J-6 - South Fork Management Unit - Shasta-Trinity National Forest 
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Figure J-4. The proposed thinning treatments within dense forest stands will dramatically reduce the loss of 
overstory conifers (canopy cover) due to fire into the future. Moderate to high canopy closure is a key habitat 
component for species associated with old-growth conifer forests such as the northern spotted owl and 
Pacific fisher. Large overstory conifers are those trees that will provide owl and fisher nesting and denning 
sites and large snags and logs into the future. Late summer fire was modeled because this is the driest time 
of the year and the period when most catastrophic wildfires occur in the project area vicinity. 

South Fork Management Unit - Shasta-Trinity National Forest - J-7 
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J-8 - South Fork Management Unit - Shasta-Trinity National Forest 

A synopsis of these modeling results shows that: 
• While our proposed thinning treatments would reduce canopy closure, the same level of canopy 

reduction would be quickly exceeded if we did nothing due to tree mortality related to 
competition for limited site resources. 

• By thinning the stands, smaller diameter snags/logs would be reduced with a concurrent 
reduction of existing and future fuel. These smaller diameter trees would either die due to 
competition induced mortality or be removed through thinning. They would not provide ‘large’ 
snags/logs associated with old-growth habitat. 

• The reduction in fuels and the concurrent increase in the vigor of the remaining trees would 
allow the treated stands to better survive late-summer fire events and provide relatively dense 
late-successional habitat (i.e., fisher, marten, goshawk, spotted owl habitat) into the future. 
Without thinning, the stands would not provide late-successional habitat after a late-summer fire. 
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Appendix K: Issues and Responses 
to Public Scoping Comments 
Summary ______________________________________________  
The Notice of Intent (NOI) to prepare an Environmental Impact Statement for the proposed action was 
first published in the Federal Register (Vol. 70, No. 237) on December 12, 2005. The NOI requested 
public comment on the proposal from December 12, 2005 to January 13, 2006. It was also printed as a 
legal notice in both the Record Searchlight (December 14, 2005) and the Trinity Journal (December 21, 
2005). Due to wildfires and changes in the forest program, the Gemmill Thin Project was on hold until 
May 2007. A revised NOI was published in the Federal Register (June 1, 2007, page 30539). This revised 
NOI requested public comment on the same project proposal from June 1, 2007 to July 2, 2007. Legal 
notices requesting public comment published in the Record Searchlight on June 8, 2007 and the Trinity 
Journal on June 13, 2007. A scoping document describing the proposed action was sent to 119 interested 
and affected citizens, agencies, and tribes on June 11, 2007. Public comments received during both NOI 
scoping periods (2005 and 2007) were reviewed by the project interdisciplinary team and issues raised 
were evaluated for significance, as defined in the National Environmental Policy Act (NEPA). 

Response to Comments __________________________________  
The Forest received comment letters from the following individuals and groups: Don & Coral Kane, 
Bruce Haynes of Sierra Pacific Industries (SPI), Ryan Hadley (SPI), Joseph Bower of Citizens for Better 
Forestry (CBF), Scott Greacen of Environmental Protection Information Center (EPIC), Kimberly Baker 
of Klamath Forest Alliance (KFA), Denise Boggs of Conservation Congress (CC) and Rick Svilich of 
American Forest Resource Council (AFRC). Public comments are summarized below and exact quotes 
from public comment letters are used wherever possible to most accurately capture public concerns. The 
Forest reviewed all public comments received, extracted comments relating to potential issues about the 
project, and developed a response. Issues are points of concern or debate over the environmental effects 
of a project. In most cases, general statements of support or disapproval that do not provide sufficient 
project-specific information from which to respond, are not included here. All information presented in 
public letters was considered during DEIS development, although every item does not appear in this 
summary. Original full-text comment letters are available in the project record. 

 

South Fork Management Unit - Shasta-Trinity National Forest - K-1 
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Table K-1. Response to Scoping Comments 

Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

1 Don & Coral Kane, 
01/12/2005 

The threat of wildfire is increasing in our forest and thinning is a 
good step in helping stop the spread of fire. 

The statement is consistent with this project-level environmental 
analysis. Your input will be considered by the Responsible Official. 

2 Don & Coral Kane, 
01/12/2005 

Removing roads is not a good idea because it slows response time 
to a fire that may occur in the area and allows fire to get larger. 

The current Forest Service policy regarding roads involves 
conducting a science-based Roads Analysis Process (RAP) 
designed to help land managers make informed decisions about 
roads. The RAP includes analysis of interdisciplinary resource 
conditions and develops recommendations about how to best 
manage the road system for multiple uses with limited funding. The 
proposed road decomissioning was identified during the RAP 
process that examined the Gemmill Thin project area and adjacent 
areas. Future fire access was a primary consideration during the 
RAP. Recommendations resulting from the Gemmill Thin Project RAP 
Report (February 2006) were utilized in the design of this proposed 
action. 

3 Don & Coral Kane, 
01/12/2005 

Closing roads is not a good idea because it limits access for hunting 
and other public recreation, including driving. 

See response for comment #2, maintaining sufficient access for 
public recreation was also considered during the RAP. Your input will 
be considered by the Responsible Official. 

4 Bruce Haynes (SPI), 
01/06/2006 
 

Thinning of merchantable understory timber is a good idea to help 
fire safe the forest. Please do this as a merchantable timber sale.  

Your input will be considered by the Responsible Official. 

5 Bruce Haynes (SPI), 
01/06/2006; Ryan 
Hadley (SPI) 
06/26/2007 
 

Opposed to road decommissioning. The public has a large 
investment in the National Forest transportation system and if there 
is a fire or other projects in the area, roads need to be available. 

See response for comment #2. Your input will be considered by the 
Responsible Official. 

6 Ryan Hadley (SPI), 
06/26/2007 

The proposed action is very appropriate because current conditions 
in the area are conducive to devastating wildfire due to years of fuel 
build up and the rugged terraine with limited access. The area is 
extremely overgrown, the roads are barely passable due to 
overhanging vegetation, and the forest stands are dense with ladder 
fuels and interlocking crowns.  

The statement is consistent with this project-level environmental 
analysis. Your input will be considered by the Responsible Official. 

7 Ryan Hadley (SPI), 
06/26/2007 

In order to promote forest health and fire safety, a substantial 
number of trees will have to be harvested including trees of every 
diameter class. A diameter limit on harvest would negatively impact 
the strategy to reduce fuels and provide community protection for 
Wildwood. 

Your input will be considered by the Responsible Official. 

8 Joseph Bower (CBF), 
12/28/2005 

Will temporary roads be constructed? Building any road, system or 
non-system in an LSR is an issue and a controversial action. 

A temporary road, totalling 1.7 miles, will be constructed, used, and 
decommissioned as described in DEIS Chapter 2. This road will be 
built, used, and removed during the same dry season. There is no 
new system road construction proposed. 

K-2 - South Fork Management Unit - Shasta-Trinity National Forest 
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South Fork Management Unit - Shasta-Trinity National Forest - K-3 

Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

9 Joseph Bower (CBF), 
12/28/2005 

Will large trees be logged? If so, the silvicultural prescriptions will be 
a controversial issue. 

Public concern over harvesting “large” trees formed the basis of 
Alternative 3 which places a strict limit on the size of trees harvested. 

10 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

We request that no roads be built, opened, or “reconstructed” in a 
way that makes them available for vehicle use when they are not 
now open to such use. Temporary roads have the same impact as 
permanent roads during construction and initial use which is when 
most severe impacts of roads generally occur. Inadequate funding to 
insure complete and timely closure of temporary roads leads to 
longer and more severe impacts. 

All roads proposed for reconstruction are currently available for 
vehicle use. The project would make improvements to roads that are 
currently being used, and the proposed reconstruction is designed to 
decrease sediment mobilization from established roads. The Forest 
is committed to decommission roads as described in the DEIS, and 
has a proven history of completing road decomissioning projects. 

11 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

We request that the Forest agree to a limit on the size of trees that 
will be harvested. While we think the ecological case for protecting 
trees larger than 12 inches dbh is clear, we’d be willing to accept a 
18 inch dbh limit. 

Public concern over harvesting “large” trees formed the basis of 
Alternative 3 which places a strict limit on the size of trees harvested 
(18 inches dbh). Upon review of the best available science, the 
Forest does not find that there is a “clear ecological case” for a 12-
inch diameter limit on timber harvest and the commentor did not 
provide any scientific rationale for use of diameter limits.  The project 
fuels report contains a list of relevant fuels publications reviewed as 
part of considering the best available science during this project-level 
analysis.  Included in the literature review, and relevant to this 
comment, is a publication by Abella et al. (2006) that evaluates the 
use of diameter limits in fuels reduction projects.  

12 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

Under NEPA, the EIS must disclose the size, number, and age of 
trees to be cut, and it must also consider the number, size, and 
placements of snags. Any remaining large snags should be left and 
the project should ensure that abundant snags are left to meet 
LRMP guidelines and provide this key habitat component. 

Data collected during extensive field reviews by a Certified 
Silviculturist guided development of the proposed harvest 
prescriptions. Consistent with NEPA, the environmental effects of the 
proposed timber harvest are disclosed in DEIS Chapter 3.  Existing 
snags and down logs greater than 19 inches DBH will be retained, 
and proposed timber harvest does not include sanitation harvest 
prescriptions that target trees showing signs of defect, decay or 
disease for removal. The project was designed to ensure that snags, 
an important late-successional habitat component, are retained at 
levels that meet or exceed Forest Plan guidelines.  Because the 
project is designed to protect and enhance late-successional habitat, 
trees that provide potential snag habitat or recruitment will be 
retained. Also, landings and temporary road activities have been 
located to avoid removal of large trees (See Wildlife BA, Appendix 
G).  



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix K: Issues and Responses to Public Scoping Comments 

K-4 - South Fork Management Unit - Shasta-Trinity National Forest 

Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

13 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

We urge you to consider an alternative which would treat fewer 
acres, concentrating the treatments around communities and along 
roads. Recent studies have called into question the efficacy of 
thinning prescriptions as fire prevention. The best current science 
has shown that the ecological and fire-control benefits of thinning 
projects are often signficantly overstated. 

Review of best available science shows that fuel treatments, such as 
prescribed burning and/or mechanical thinning (including commercial 
thinning with follow-up surface fuels reduction) alters fuel properties 
and may reduce fire hazards. Treatment of surface fuels is of primary 
importance for reducing the intensity and severity of wildfires. 
Because fuels reduction at the landscape scale is critical to the 
success of reducing wildfire losses, treating fewer acres will have 
less effect in developing fire resilient stands and protecting 
communities from hazardous fuels accumulations. Professional 
judgement gained through forest management and monitoring tells 
us that thinning from below also generally increases the growth of 
remaining trees, and that principle is supported by current research 
(Sheriff, 1996).  Refer to EIS Chapters 1 and 3 literature cited (and 
project fuels report) for relevant fuels-related research. 

14 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

We are particularly concerned that the existing habitat values in the 
project area not be sacrificed in the form of saw logs in order to fund 
thinning of dubious merit and uncertain returns. 

By design, key habitat components that define high quality late-
successional habitat such as; large snags and downed logs, high 
canopy closure (>60%) that provides protection from the heating and 
drying effects of the sun, and large trees that provide downed woody 
debris and habitat for species such as spotted owls and fisher, will be 
retained with the proposed project.  The project is designed to 
improve the development of late-successional habitat by providing 
conditions known to increase tree growth while retaining these 
important and currently existing habitat components.  With no action, 
canopy closure is likely to be reduced to or below 60% within about 
15 years.  This is due to natural mortality exacerbated by continued 
competition for site resources (refer to vegetation/fuels modeling 
discussion in Chapter 3 Wildlife).  The accumulation of coarse woody 
material would be viewed as a positive trend for old growth habitat 
however the projected mortality involves primarily smaller understory 
trees (i.e., those targeted for thinning) that would not provide the 
large snags/logs associated with old growth habitat.  Allowing the 
mortality to thin the stands increases surface fuel build-up and 
maintains dense fuel ladders that put the largest/oldest trees at risk 
to crown fire. 
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South Fork Management Unit - Shasta-Trinity National Forest - K-5 

Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

15 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

We are particulary concerned that thinning perscriptions may result 
in reductions in canopy closure which, especially on hotter and drier 
sites, may increase the risk of severe fire by heating and drying the 
lower levels of the forest, increasing the solar radiation reaching the 
ground and thus the growth of shrubs and increased wind speed. 
Thinning should be implemented, wherever possible, to maintain a 
high degree of canopy closure. 

Proposed thinning maintains at least 60% canopy closure overall and 
is designed to reduce the risk of severe fire while increasing the 
likelihood that prescribed fire can be used in the future to maintain 
lower fuel loading. The analysis has considered the potential for 
increased solar radiation, growth of shrubs, and wind speed in post-
project stands and concluded that the proposed harvest prescription 
will result in reduced fire risk. A recent publication (Hurteau et al., 
2008) found that thinning probably contributes a net cooling effect by 
increasing surface reflectance. Scientific publications with both 
supporting and opposing conclusions, as compared to those reached 
in this project-level analysis, were considered and integrated in 
project design and effects analyses. See also responses for 
comments # 13 and #14. 

16 Scott Greacen & Kim 
Baker (EPIC/KFA), 
01/09/2006 

The scoping notice (December 2005 scoping notice) does not reveal 
sufficient detail to properly assess the proposed action. That paucity 
of information, and the way that the process has been designed 
here to perpetuate that lack of information, is the key problem we 
see for this project. Such relevant information would include 
specialist reports detailing current fish and wildlife habitat conditions, 
soil and geology assessments, road density analyses, fire planning 
information, ORV use information, and similar data which reflect on 
the resource issues that should be considered. Please consider this 
a request for a project record index and all relevant specialist 
reports. 

As more detailed information is developed for a project it is made 
available to the public.  The public involvement process in place on 
the Forest involves the following: 1) the Forest mails a scoping notice 
to interested parties which contains basic project information 
including location, purpose and need, and proposed action; 2) the 
Forest reviews all comments received during scoping, integrates new 
information and/or responds to comments, identifies significant 
issues, and develops a draft EIS (or EA); 3) the draft EIS is then 
circulated to interested parties along with other relevant or requested 
project record information; 4) the public provides comments during 
the identified comment period; 5) comments are reviewed, 
responded to, and integrated into the final EIS; 6) the final EIS and 
Record of Decision is published and circulated to all interested 
parties. The commenter will be sent all requested documentation 
along with the DEIS.  

17 Denise Boggs (CC), 
01/11/2006 

The map supplied in scoping looks like the project is proposing 
activities in the designated wilderness, we are opposed. How will 
logging in units adjacent to wilderness affect wilderness values? 

The project does not propose any activity in designated wilderness.  
Proposed activity in closest proximity to the Chanchellula Wilderness 
is maintenance on the shaded fuelbreak, a feature which is already 
visible on the landscape and is not directly adjancent to the 
Wilderness (refer to Apppendix A maps).  Because the project also 
maintains above 60% canopy closure it is not likely to impact 
wilderness values. 
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K-6 - South Fork Management Unit - Shasta-Trinity National Forest 

Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

18 Denise Boggs (CC), 
01/11/2006 and 
06/28/2007 

How would the Forest Service increase late-seral habitat by logging 
it? What age class of trees will remain post project? We request that 
the DEIS is explicit in explaining how the proposed logging will 
benefit old growth dependent species. It would be helpful for the 
Forest Service to include some examples of similar projects that 
have been demonstrated through monitoring to have actually 
benefited old growth species. Are there any previous logging 
projects where NSO numbers have actually gone up after the 
logging? 

DEIS Chapter 3 Wildlife, and Appendix G, discloses how the project 
is expected to increase the development of late-successional habitat 
including age classes of remaining trees. Forest Plan objectives for 
LSRs where stands do not yet exhibit late-successional conditions 
are to accelerate the development of late-successional conditions, 
while making the future stand less susceptible to natural 
disturbances (LRMP, page 4-37). Stands exhibiting late-successional 
forest habitat conditions are managed to maintain health and 
diversity components through the use of fire and thinning from below 
(LRMP pg 4-166). The design of the Gemmill Thin proposed action is 
to provide for the development and protection of late 
successional/old growth stands. 

19 Denise Boggs (CC), 
01/11/2006 and 
06/28/2007 

What wildlife use the area and have on-the-ground surveys been 
conducted for them? We also request that extensive surveys be 
conducted for NSO, as well as other TES and MIS in the analysis 
area.  

The Wildlife BA and BE are provided as appendices to this DEIS and 
provide details about wildlife in the project area. Surveys are 
conducted according to protocols established by the U.S. Fish and 
Wildlife Service and/or the Forest Service. Surveys for northern 
spotted owl, goshawk, and survey and manage species have been 
and/or will continue to occur (see Chapter 3 Wildlife). Year-of-action 
surveys for goshawks and northern spotted owls will be conducted in 
the project area in order to guide implementation of limited operating 
periods (described in Chapter 2 resource protection measures). 
Management Indicator Assemblage habitat is assessed through the 
vegetation database and ground-truthed through local surveys.  

20 Denise Boggs (CC), 
01/11/2006 and 
06/28/2007 

We request a copy of the BE and BA for this project, please send 
along with the DEIS. We request a copy of the BE, BA, and MIS 
analysis along with the DEIS. 

The commenter has been sent the requested document with this 
DEIS, and the Wildlife BA and BE are included in this DEIS as 
appendices.  

21 Denise Boggs (CC), 
01/11/2006 and 
06/28/2007 

We are concerned about violations to the Migratory Bird Treaty Act 
(MBTA) with any mastication activities. When will mastication occur, 
and will on-site surveys occur during mastication activities? We 
request that the Forest include measures to protect migratory birds 
in accordance with MBTA by proposing seasonal restrictions to 
ensure nests, eggs, and chicks will be protected. 

Neither the MBTA nor its implementing regulations at 50 CFR Parts 
10 and 20 require a specific finding for meeting the requirements of 
the MBTA for any federal decision.  Nor is any such requirement 
found in the NEPA implementing regulations (40 CFR 1505.2) or 
Forest Service NEPA procedures (FSH 1909.15, sec. 27).  Forest-
level and project specific information regarding neotropical 
(migratory) birds, and potential effects due to mastication, are 
addressed in the EIS, Chapter 3 and Appendices G and H. 

22 Denise Boggs (CC), 
01/11/2006 

We are opposed to logging in Riparian Reserves. The DEIS must 
clearly explain the necessity of logging in these areas, and how it 
will achieve an increase in late seral habitat. 

As described in EIS Chapter 2, areas within Riparian Reserve were 
identified for thinning due to overstocked conditions and the 
presence of ladder fuels likely to carry ground fire into tree crowns. 
Proposed thinning will remove the excess shade-tolerant trees that 
have grown in the understory and therefore reduce competition 
stress and encourage growth in the remaining trees. Activities would 
occur farther than 50 feet from the identified intermittent and 
ephemeral channels, no activities are proposed within RR associated 
with perennial streams (except water drafting).  Appendix F discloses 
how the project is consistent with Aquatic Conservation Strategy 
Objectives. 
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Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

23 Denise Boggs (CC), 
01/11/2006 and 
06/28/2007 

What is the current road density in this area and what will it be after 
proposed road decomissioning? What will it be during the proposed 
logging project? How are road densities impacting wildlife in the 
area? Roads are the biggest reason for wild fires starting. Road 
decomissioning could be one of the best treatments for alleviating 
fire risk and we ask the Forest to consider such a plan in alternative 
development. 

Current and post-project road densities are displayed in EIS Chapter 
2, comparision of alternatives.  As determined during the RAP, road 
density in the area is high and therefore the Forest is proposing road 
decommissioning where it is feasible and appropriate. See also 
response for comment #2. Relevant baseline information concerning 
wildlife impacts related to roads in the area is disclosed in the Wildlife 
BA and/or BE, appendices in this EIS. Your input will be considered 
by the Responsible Official. 

24 Denise Boggs (CC), 
06/28/2007 

Please provide the public with the definition of old growth being 
used for this project, and the literature used to cite it. 

The interdisciplinary team used wildlife habitat definitions established 
in the Northwest Forest Plan. See relevant definitions in EIS 
Appendix B. 

25 Denise Boggs (CC), 
06/28/2007 

The northern spotted owl (NSO) continues to decline throughout its 
range and especially in northern California. We request the Forest 
Service take a hard look at current critical habitat throughout the 
forest and rate the current quality of habitat.  

The most recent report of NSO demographic data representing 
population patterns on the Forest (Franklin et al., 2008) was 
considered in this project-level analysis. The Gemmill Thin Wildlife 
BA, EIS Appendix G, contains the detailed project-level analysis of 
NSO critical habitat. As part of Endangered Species Act consultation 
with the U.S. Fish and Wildlife Service (FWS) it was determined that 
the project is not likely to destroy or adversely modify NSO 
designated critical habitat. The FWS determined that approximately 
6% of critical habitat unit CA-36 would be impacted by the project, 
the stand-level effects would be short in duration (10-15 years), and 
would not impede the ability of CA-36 to provide for the intended 
conservation needs for which it was intended. The FWS has 
proposed modifications to the original critical habitat designation for 
the northern spotted owl and if approved, the Forest will fully 
incorporate the new boundaries into the planning process. 

26 Denise Boggs (CC), 
06/28/2007 

We are opposed to any non-significant Forest Plan amendment that 
permits treatment of stands older than 80 years within LSR because 
any such amendment would be signficant in nature. The proposed 
amendment would not legally be considered non-significant by any 
standards, and the forest must conduct a signficant plan 
amendment with appropriate level of analysis and public comment. 

DEIS Appendix I contains information about the proposed Forest 
Plan project-specific amendment. 
 

27 Denise Boggs (CC), 
06/28/2007 

The forest has a severe backlog of un-thinned plantations. We ask 
the forest to consider harvesting more in plantations rather than 
critically-important LSR habitat. 

Plantations in the area were considered and included in the proposed 
action as feasible. Currently, the Forest is developing a proposal for 
plantation thinning called the Westside Plantation Project. The 
Westside Plantation Project proposes thinning for most existing 
plantations on the Forest west of Redding in order to reduce fuels 
and improve/maintain forest health. Public scoping for that project is 
scheduled to begin this fall, see the Forest’s Schedule of Proposed 
Actions (SOPA) for details and contact information.  
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Comment 
# 

Author and Date of 
Correspondence 

Comment Response 

28 Denise Boggs (CC), 
06/28/2007 

The Forest should not continue proposing to log in critical 
designated habitat when it is uncertain of the repercussions. The 
Forest should have accurate information regarding how much NSO 
critical habitat has been logged, how much remains, and the quality 
of such habitat; the Forest should be taking all necessary measures 
to conserve this species.  

See response to #25. 

29 Denise Boggs (CC), 
06/28/2007 

The best way to fire proof a community is to take immediate 
measures around homes. Have the residents of Wildwood taken 
measures to protect their homes by removing brush and trees within 
200 feet? Wildfire catastrophy, like floods and hurricanes, are bound 
to happen and people need to take actions on their own behalf to 
protect their lives and property. The DEIS should include where 
each project unit is in the relation to the community of Wildwood 
(actual mileage between units and the community would be helpful). 

The project area mostly within WUI and is directly adjacent to private 
land in the community of Wildwood (see Appendix A maps). State fire 
officials (Cal-fire) are responsible for monitoring defensible space 
around private residences, this is not the role of the Forest Service. 
The National Fire Plan directs the Forest Service to conduct fuels 
reduction activities in wildland urban interface and intermix areas, as 
is proposed in this project.  Your input will be considered by the 
Responsible Official. 

30 Denise Boggs (CC), 
06/28/2007 

Please include a thorough analysis of current water quality for all 
water bodies within the analysis area. Many water bodies are 
currently in decline due to past logging and road construction and 
we need to know how the project will cumulatively add to any 
current problems. 

DEIS Chapter 3 Hydrology and Fisheries sections address water 
quality, including cumulative impact analyses. 

31 Rick Svilich (AFRC), 
07/02/2007 

We ask that you seriously consider using the Healthy Forest 
Restoration Act (HFRA) NEPA process for this project. 

The project was originally designed as a wildlife habitat improvement 
project and the Forest did not expect that it was a good candidate for 
stakeholder collaboration as described in HFRA. The Forest later 
realized that the HFRA authority may be appropriate for Gemmill Thin 
and seriously considered using the authorities for this project. A 
decision to use HFRA at that point would likely result in somewhat 
delayed project timelines and potential confusion by those members 
of the public already involved. Although the project may meet the 
definition of “authorized” or “covered” by the HFRA, the Forest 
decided not to use the authority at this time. 

32 Rick Svilich (AFRC), 
07/02/2007 

During your analysis seriously consider sale economics, and we 
encourage the use of the Region 5 economic program. Carefully 
assess and review proposed restrictions and mitigations as they 
may result in marginal project economics. 

The R-5 Economics Spreadsheet by Rheinberger was used to 
compare the alternatives under consideration. 

33 Rick Svilich (AFRC), 
07/02/2007 

How long will proposed thinning treatments be effective, and when 
will additional treatments be needed to meet project objectives? It is 
necessary to develop prescriptions that ensure minimal future 
entries into the stands. 

The growth response and fuels hazard benefits are expected to last 
for an estimated 25 to 30 years post-treatment based upon modeling 
results. 

34 Rick Svilich (AFRC), 
07/02/2007 

AFRC wants to go on record of not supporting alternatives that set 
diameter limits as they are arbitrary designations that do not have 
any silvicultural merit. We understand there is a 20 inch DBH limits 
for treatments in LSR, we do not support anything that would reduce 
the limit below that level. 

Your input will be considered by the Responsible Official. 
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Agencies have a responsibility under the National Environmental Policy Act (NEPA) to first “assess and 
consider comments both individually and collectively” and then to “respond… stating its response in the 
final statement.”  

The content analysis process, considered comments received individually and collectively and 
considered them equally, not weighting them by the number received or by organizational affiliation or by 
any other status of the respondent. The Forest reviewed all public comments received, extracted 
comments relating to specific issues about the project and DEIS, integrated public input on the issues, and 
developed a response. Issues are points of concern or debate over the environmental effects of a project.  

Response to Comments __________________________________  
The Forest received comment letters from the following individuals and groups:  

• Ryan Hadley of Sierra Pacific Industries (SPI),  
• Rick Svilich of American Forest Resource Council (AFRC),  
• Denise Boggs of Conservation Congress (CC), also on behalf of Joseph Bower of Citizens for 

Better Forestry (CBF) and Kyle Haines of Klamath Forest Alliance (KFA),  
• Kimberly Baker of KFA, 
• Kathleen Goforth of U.S. Environmental Protection Agency (EPA),  
• Christopher Len of Klamath Siskiyou Wildlands Center (KS Wild), also on behalf of Scott 

Greacen of Environmental Protection Information Center and Larry Glass of South Fork 
Mountain Defense. 

Public comments are summarized below and exact quotes from public comment letters are used 
wherever possible to most accurately capture public input. In most cases, general statements of support or 
disapproval that do not provide sufficient project-specific information from which to respond, are not 
included here. All information presented in public letters was considered, although every item may not 
appear in this summary. Original full-text comment letters are available in the project record. 

Comment # 1: SPI 

How many years and how many people did it take to compile the DEIS? What was the cost and what will 
the project yield? 

Response: Preliminary design of the Gemmill Thin proposed action began in 2005, and people who 
contributed to the interdisciplinary environmental analysis are listed in EIS Chapter 4. The economic 
analysis is summarized in the EIS and includes the planning costs of this project and discloses what the 
project will yield (EIS, Chapter 3 Project Economics). The comprehensive economic analysis is available 
in the project record. 

South Fork Management Unit - Shasta-Trinity National Forest - L-1 
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Comment # 2: SPI 

The town of Wildwood will see a very minimal risk reduction from catastrophic wildfire that will only 
last a few years. 

Response: Neither action alternative can assure the absence of a stand replacement crown fire in extreme, 
wind-driven wildfire events. The effects of both action alternatives are temporary; in the long-term 
reintroduction of surface fire is desirable to maintain the stands in a sustainable condition. Either action 
alternative is a necessary first step in creating stand conditions where fire could be reintroduced without 
unacceptable risk. 

Comment # 3: AFRC 

Why was the removal of large trees considered a significant issue?  

Response: The District Ranger determined significance (as defined in NEPA) for issues raised during 
public comment, the following is an excerpt from the District Ranger memo that documented issues and 
alternatives for the project record: 

“We are aware that a portion of our interested public is clearly opposed to cutting larger trees in the 
Gemmill Thin Project… Therefore, the new alternative for Gemmill Thin will include an 18” 
diameter limit in order to respond to this sensitive issue. No scientific documentation was received 
from the public on the need for a diameter limit so the alternative will be developed to meet the social 
concerns of those who commented and display the results between the two action alternatives.”  

Comment # 4: AFRC 

The diameter limit for trees removed for road/landing construction does not make sense and could easily 
prove to jeopardize logical and prudent harvest operations. Avoiding trees over 24 inches DBH in skid 
trails, corridor, and landing locations will cause an increase in environmental effects by having to locate 
them in inferior locations. 

Response: The interdisciplinary team determined that avoiding trees greater than 24 inches DBH would 
not result in skid trail, corridor, or landing locations that would be illogical or be over burdensome to 
thinning operations. This determination was based upon extensive field reviews. 

Comment # 5: AFRC 

We believe the economic analysis in the DEIS is flawed and does not truly reflect today’s market 
condition. The volume per acre displayed in the DEIS will not cover stump to truck costs for the cable or 
helicopter volume; the small amount of acreage proposed (for cable/helicopter) does not even cover the 
costs associated with moving equipment in and out through the project area. 

Response: The economic analysis for the Gemmill Thin Project is based on market prices in effect for 
sawlogs and biomass in the second quarter of 2008. Due to the unprecedented decline in the softwood 

L-2 - South Fork Management Unit - Shasta-Trinity National Forest 
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lumber market and corresponding sawlog value decline since July of 2008, the economics section of EIS 
Chapter 3 was revised during preparation of the Final EIS to reflect market changes. 

The alternatives considered in this project need to meet the identified purpose and need (reduce risk 
of habitat loss due to fire; and accelerate development of late successional habitat), and be designed to 
reflect the issues and concerns of interdisciplinary resource specialists and the public. All alternatives 
considered may not be economically feasible, and each individual treatment unit may not be capable of 
producing positive revenue. The Forest Service recognizes that some treatment units, especially those 
units that require cable or helicopter yarding, may not yield the volume per acre that would be needed to 
be considered a positive revenue generator. This is especially true in projects such as Gemmill Thin that 
are designed to meet Forest Plan direction for Late Successional Reserves. We are confident that the 
alternatives considered in this EIS can be implemented under the current Forest Service contract 
authorities of Timber Sales, Stewardship, of Service Contracts. 

Comment # 6: AFRC 

The treatments designed should provide for meeting the purpose and need for at least a 30-40 year time 
frame. The desired leave canopy appears to have taken a very short or no look into the future; the stands 
will rapidly grow into interlocking crowns with no protection guaranteed for any extended time period. 

Response: The interdisciplinary team developed the thinning from below prescriptions as a balance 
between the maintenance of canopy closure related to owl habitat and a reduction in existing/future fuels 
to prevent the loss of habitat due to wildfire (DEIS page 58, last paragraph). The effectiveness of the 
thinning treatments was modeled out fifty years (see DEIS Figures 3-6, 3-7, and 3-8). The effectiveness of 
the treatments to maintain adequate canopy closure related to spotted owl habitat after a one-time fire 
occurrence lasts out to roughly 45 years (DEIS Figures 3-7 and 3-8). 

Comment # 7: AFRC 

The DEIS displays (tables on pages 79-81) that fuel loading will increase over time to levels that do not 
meet the desired condition, even after treatment. 

Response: As displayed in the referenced tables, in the absence of future management actions, fuel 
loading will naturally increase to levels that exceed desired conditions within 50 years. 

Comment # 8: AFRC 

A recent presentation of research completed by Jo Ann Fites-Kaufman1 was included with the comment 
letter and referring to that document, the commenter stated: Please pay close attention to what is stated on 
the subject of diameter limits for fuels management. 

                                                 
1 Fites-Kaufman, J. (2008) Summit on Wildfire Prevention, sponsored by California State Rural Legislative Caucus. 
California State Capitol, August 13, 2008. 
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Response: The referenced document was reviewed by the interdisciplinary team and conclusions drawn 
by the author (Fites-Kaufman) were considered in development of this project. The interdisciplinary team 
also reviewed current published scientific research regarding the use of diameter limits in forest 
management.2 

Comment # 9: AFRC 

In order for the fuelbreak to be effective for the long-term we believe the leave canopy closure should be 
less than 40%. 

Response: Effective fuelbreaks are developed by reducing surface fuels in combination with modification 
of crown fuels to limit the potential for initiation and spread of crown fire. Thinning of interlacing crowns 
in combination with sufficient pruning and removal of brush and conifer regeneration reduces ladder fuels 
and as a result raises canopy base height and lowers the potential for crown fire initiation and spread. 
Reducing surface fuels lowers potential flame length and as a result decreases the potential for crown fire 
initiation and reduces resistance to control. Thinning overstory to 40% canopy closure combined with 
ladder fuel and surface fuel treatments will create an effective fuelbreak.3  

Comment # 10: AFRC 

With the leave canopy closure restrictions, size removal limitations, and leave BA for conifers it is 
apparent that hardwoods will not be favored following implementation. In order to maintain hardwoods, 
openings will need to be created in order to provide for long-term light. 

Response: The project proposes thinning smaller diameter conifers around viable hardwoods (those with 
a reasonable chance of surviving into the future) to provide sunlight. These considerations are included in 
the marking guidelines to help maintain hardwoods as a habitat component into the future.  

Comment # 11: AFRC 

Future treatments will be necessary in order to get to desired levels of stocking in old growth stands4 
because a tremendous amount of mortality and subsequent fuel accumulation will need to occur. The 
leave trees 10 years after treatment range from 125-166 trees per acre (average 17-20 DBH). The 
publication referenced noted for the Douglas fir type old growth stands average 17 trees per acre (at least 
30 inches DBH) and 9 trees per acre (20-28 inches DBH size class). With no future treatments a very 
large number of trees will need to die in order for these stands to achieve classic old growth conditions. 

Response: The interdisciplinary team developed the thinning from below prescriptions as a balance 
between the maintenance of canopy closure related to owl habitat and a reduction in existing/future fuels 
to prevent the loss of habitat due to wildfire (DEIS page 58, last paragraph). Future treatments would be 

                                                 
2 Abella & Covington (2006) 
3 See Agee et al (2000) 
4 Described in Beardsley and Warbington (1996) 
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necessary to maintain lower fuel loading and reduced understory density in old growth stands. Aside from 
the future foreseeable prescribed burning in the area, there currently are no future foreseeable actions in 
the analysis area. 

Comment # 12: AFRC 

We recommend the selection of Alternative 1 but request a modification of the 24 inch restriction on 
construction of skid trails, temporary roads, and landings. We also think the decision should look at 
reducing canopy closure requirements in the fuelbreak to less than 40%. 

Response: The 24 inch restriction for trees removed as part of road and landing activities was developed 
as part of Endangered Species Act (ESA) consultation with U.S. Fish and Wildlife Service. If the Forest 
Service were to remove this element, consultation would need to be re-initiated. Your recommendation of 
Alternative 1 with modification will be considered by the Deciding Official. 

Comment # 13: CC 

The Gemmill DEIS states the Gemmill project is not part of a Tier I watershed but fails to provide any 
maps or other evidence to back up the assertion. Considering the project’s general location to wilderness 
we request the FEIS delineate which portions of the Wildwood MA are in the Tier I watershed and which 
are not. The FEIS should further clarify the management direction of the Wildwood MA.  

Response: A map is included as Figure 1 to display the location of key watershed within the Wildwood 
MA (the project area is not within key watershed). Management direction for the Wildwood MA, as 
summarized in the EIS, is in Forest Plan pages 4-165 to 4-168. 

South Fork Management Unit - Shasta-Trinity National Forest - L-5 
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Figure 1. Gemmill Thin within Wildwood Management Area. 

L-6 - South Fork Management Unit - Shasta-Trinity National Forest 
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Comment # 14: CC 

It also appears the FS is attempting to claim the Gemmill Thin Project is a WUI project and invoked the 
ACA process for carrying out projects that support the National Fire Plan; while simultaneously 
conducting an EIS for a project in LSR habitat with TES species; and pursuing a Forest Plan Amendment 
to permit logging of old growth habitat. The ACA process is not suitable for the Gemmill Thin Project 
currently designed. Because there are threatened fish species in the Gemmill project that will be im
(DEIS concedes water drafting can negatively affect fish), consultation must legally occur. Relying on the 
ACA process for a projec

as 
pacted 

t of this magnitude is not legally defensible. If the FS refuses to consult with 

MFS is 

ps, 

 (last page in FEIS Appendix N). As part of the 
Nat

 
f 
at 

tion activities, ecosystem 
rest

 

ess has already been consulted upon 
he facts that an EIS is being written, the project is in LSR land allocation, TES 

or, that the Forest may be pursuing a Forest Plan amendment are independent of 

                                                

NMFS then the BA must be included in the FEIS. We are not assured the FS fisheries BA NLAA 
determination would be the same as the NMFS. It would appear the decision to not consult with N
arbitrary and capricious. 

Response: The project is partially within Wildland Urban Interface (WUI) as shown in Appendix A ma
and the project supports the National Fire Plan (NFP). See Fisheries BA in Appendix N, the NFP 
compliance statement follows the BA as Appendix A

ional Fire Plan, Federal agencies conduct fuels reduction in and around WUI to reduce the risk of 
catastrophic wildfire to people, communities, and natural resources while restoring forest ecosystems to 
more closely match their historical characteristics.5 

From the joint Alternative Consultation Agreement (ACA), signed by the U.S. Forest Service (FS), 
National Marine Fisheries Service (NMFS) and U.S. Fish and Wildlife Service (FWS: “The counterpart
regulations (50 CFR 402.30 to 402.34) establish an alternative process for meeting the requirements o
section 7 of the ESA on proposed projects that support the NFP, when the Forest Service determines th
the project is NLAA (not likely to adversely affect) any ESA-listed species and/or critical habitat. Fire 
plan projects are actions determined by the Forest Service to be within the scope of the NFP, such as 
prescribed fire, mechanical fuels treatments (thinning and removal of fuels to prescribed objectives), 
emergency stabilization, burned area rehabilitation, road maintenance and opera

oration, and culvert replacement actions.” The ACA process is applicable as long as the FS determines 
that the project is within the scope of the NFP and that it is NLAA the species for which the process is 
used. For this project, ACA was used for the fisheries analysis/documentation.  

The use of the ACA process in no way indicates a refusal of the FS to consult with NMFS. Rather, the
FS has completed an in-depth assessment of the effects of this project on fisheries and aquatic resources 
and determined that the project is not likely to adversely affect (NLAA) ESA-listed species. Because the 
project supports the NFP, the ACA process can be used and this proc
and agreed to by NMFS. T
fish species are involved 
the appropriate use of ACA for this project-level fisheries analysis. 

 
5 More information on the National Fire Plan is online at http://www.forestsandrangelands.gov/NFP/overview.shtml  

http://www.forestsandrangelands.gov/NFP/overview.shtml
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Comment # 15: CC 

Some of the data provided for sensitive fish species is between 10-40 years old and we question the 

cies as funding, 
tal conditions allow; this data has been collected for 40 years on some species. 

rinity River MIS fish species (steelhead and Spring-run Chinook) are conducted 

Comment # 16: CC 

We request the programmatic fisheries BA for the Forest prescribed fire program, and associated letter of 
(1998) be included in the FEIS. 

fects 
ften lag behind upland effects due to the length of time that it takes for streams to recover. 

ion is in reference to the temporal bounding used in the cumulative 
hat effects to fish habitat often lag 5 to 10 years behind those noticed in upland 

sis as described in EIS, Chapter 3 Fisheries section under temporal 

d by 

tion 
way vehicle (OHV) use may occur only on 

accuracy of such data. Since Coho salmon, Chinook salmon and Steelhead trout are all TES and MIS 
species on the STNF, are in the Gemmill project area and have habitat [some EFH], the FS should have 
more recent survey data. 

Response: Specialist reports are developed using the best scientific information available, and the data 
analyzed in the fisheries BA/BE (FEIS Appendix N) and Chapter 3 of the EIS includes data from 2004 
and into the past. The Forest Service actively conducts surveys for habitat and fish spe
personnel and environmen
Surveys for South Fork T
on a yearly basis and represent an excellent multi-decade data set for trend analysis.  

concurrence from NMFS 

Response: The requested documents are being provided to the commenter. 

Comment # 17: CC 

And once again we question the cumulative effects analysis for fisheries. The DEIS concedes “the ef
to fish habitat o
Changes to fish habitat and the resultant effects to fish are often 5 to 10 years behind those noticed in 
upland areas.” Other than this statement, the DEIS does not appear to factor this into the effects 
determination. 

Response: The statement in quest
effects analysis. The fact t
areas was considered in the analy
bounding for cumulative effects. 

Comment # 18: CC 

The project does not appear to meet the following Forest Plan S&Gs: 1) Treatment of fuels create
project activities will be determined during ecosystem management planning, 2) Management activities 
should be compatible with Semi-primitive Non-Motorized or Semi- Primitive Motorized Recrea
Opportunity Spectrum (ROS) guidelines, 3) Off-high
designated trails, and use will be located and scheduled to avoid conflicts with wildlife objectives. Refer 
to the OHV Management Plan map for specific use areas, and 4) Maintain dead/down material, 
hardwoods, and snags at naturally occurring levels.  
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Response: The project is consistent with the referenced S&Gs. The project proposes reduction of fuels –
both existing and activity-generated fuels, and will not change the ROS classes of Semi-Primitive Non-
Motorized (SPNM) and Semi-Primitive Motorized which were designated in the Forest Plan for thi

 

s area. 
 new system roads or facilities which could affect the SPNM designation 

urs will be closed and blocked after the completion of the project. The project 
e 

Comment # 19: CC 

d? 

ria, and recommendations for implementation and 
 the Forest. The LSR assessment serves as the basis for developing project-

Comment # 20: CC 

to 

dix F. The project integrates analysis and recommendations from the Upper Hayfork Creek 
arian Reserves as described in Forest Plan (pages 4-53 to 4-54). 

oposed to control stocking and acquire desired vegetation characteristics needed 

position is 

The project does not propose any
and all temporary road sp
will maintain dead/down material, hardwoods, and snags as described in Chapter 2 (DEIS, page 18). Th
decision to implement this project does not include designating any trails or scheduling OHV use. 

Has the Shasta-Trinity National Forest, Forest Wide LSR Assessment, August 26, 1999 been update
This document is now almost 10 years old and between FS actions and naturally occurring events the past 
decade, LSR habitat has changed. 

Response: The LSR assessment has not been updated; it remains useful as an analysis of existing, 
historic, and desired conditions, treatment crite
monitoring within LSR on
specific proposals. Updates to existing condition are accomplished through project planning which 
includes site-specific surveys and data collection to provide the most accurate environmental analysis. 

Management of riparian reserves including standards and guidelines are found in the LRMP pages 4-53 
4-60. We do not believe this management direction is being complied with for water quality, fisheries or 
timber harvest for the Gemmill Thin Project. 

Response: The project is consistent with LRMP (Forest Plan) standards and guidelines for riparian 
reserves. How the project meets Aquatic Conservation Strategy (ACS) objectives is discussed in DEIS, 
Appen
Watershed Analysis, and designates Rip
Timber management is pr
to attain ACS objectives; this is consistent with S&Gs for timber management in RR (Forest Plan, page 4-
54).  

Comment # 21: CC 

We strongly object to the proposed LRMP amendment to allow thinning in LSR stands over 80 years old. 
We also disagree with the STNF position that this is not a significant amendment. The STNF 
that this amendment will only pertain to the Gemmill Project. This cherry-picking of projects does not 
appear legitimate in light of other projects proposed in LSR habitat. The NSO is in serious decline 
throughout its range including the STNF. The proposed amendment is significant and if it goes forward it 
must be analyzed in a separate environmental analysis with USFWS consultation. 
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Response: Significance of the proposed Forest Plan amendment is discussed on DEIS, page I-3. 
Consistent with FSH 1909.12-92-1 this project-specific amendment is not significant because it is site-
specific, of short duration, minor in context of the achievement of Forest Plan goals and objectives, and 
will make improvements towards meeting the goals of the Forest Plan for Late Successional Reserves. 
Addressing the removal of trees over 80 years old (and less than 150 years old) occurs at the proje
to allow for a meaningful and site-specific evaluation of the ecological significance of individual trees 
(and their ages). Extensive field reviews found that in the Gemmill Thin project area, the suppressed and
numerous intermediate understory conifer trees which include some 80 to 110 year-old trees, provide fuel
ladders into the upper canopy and compete for limited site resources with larger and 

ct level 

 
 

older (more 
Act consultation with USFWS on the proposed action 

orest Plan amendment as described in the DEIS. The USFWS determined that 
 

mmill project were chosen 

 no 

 
in, 

t for the 
ana

time 
lages 

e rather than speculating on the effects of projects prior to implementation. 
ples are known to occur in the project area. As stated in the document, 

ghted in field visits by project biologists and have been documented as 

ecologically important) trees. Endangered Species 
included analysis of the F
the proposed action is not likely to jeopardize the continued existence of the northern spotted owl, and is
not likely to destroy or adversely modify designated critical habitat for this species. 

Comment # 22: CC 

Regarding Wildlife MIS, the DEIS needs to state why the species for the Ge
and document why they are superior indicators to those recommended in the STNF LRMP/FEIS. It is not 
even clear whether the species chosen for the Gemmill project even occur on the STNF. There is
mention of any survey data to provide evidence of their existence on the STNF other than some BBS 
routes that may occur on the STNF but not in the project or analysis areas. 
It is not clear whether the White-headed woodpecker is present in the Gemmill project area. As mentioned 
previously, the STNF must document why Spotted Towhee, Mourning Dove and White-headed 
woodpecker are superior indicators over those species recommended in both the LRMP/FEIS LRMP. The 
STNF also needs to document whether these species actually exist on the forest or in the project area. 

Response: The Forest Plan does not designate species for use as management indicators. On page 3-24, 
the Forest Plan selected assemblages or key habitat components as management indicators. Pages 3-25
and 3-26 of the Forest Plan list the assemblages and provide examples of “[S]ome species represented [
by, with]” the assemblage. The species presented in the document are examples of species that occur 
within the project area and are associated with the habitat assemblage. The species provide contex

lysis of habitat components. As provided for on Forest Plan page 5-16, the Shasta-Trinity National 
Forest monitors habitat components of each assemblage, this is done at a Forest scale over longer 
frames than project-scale work. As a monitoring program, it tracks the changing status of the assemb
on the Forest over tim

All species selected as exam
these species have been si
occurring on nearby Breeding Bird Survey routes. These are all common species that occur widely 
throughout the area.  
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Comment # 23: CC 

We question why no MIS was chosen to represent the Cliffs, Caves, Talus, and Rock Outcrops Wildlife 
e Assemblage. Some species represented by this assemblage are Shasta salamander, canyon wren, peregrin

falcon, and Townsend’s big eared bat. Why wasn’t a separate MIS chosen to represent these sensitiv
species that are also MIS, and their habitat? 

Response: The project biologist does not expect that any effects would occur to these habitat types as a 
result of this project, therefore no example management indicator species from this assemblage are 
identified. Cliffs, talus and rock outcrops would not be impacted because they

e 

 do not occur in or near 
ent. Caves (and mine adits) nearest to proposed actions have been located and 

around them (DEIS page H-10). The project area lies well outside the 

 24: CC 

 

r 
 

g correlation between the species 
t components it represents, and the availability of credible population data. The 

mple species was used and is disclosed in the project-level and forest-

e 
 

se: The Forest Plan did not identify all TES as MIS. It is unclear which specific monitoring 
eferencing from Chapter 5. The Forest Plan describes that monitoring reports 

 5 years, the current MIS monitoring report was completed in 

 

areas proposed for treatm
protection buffers were established 
known or expected range of the Shasta salamander (DEIS page H-5). 

Comment #

It makes no sense to use fish species in the LRMP and then randomly select wildlife species that aren’t 
recommended in the LRMP, and that have no data demonstrating they even occur on the forest or use the
project area. 

Response: The Forest Plan identified management indicator species for fish (Forest Plan, page 3-11). Fo
wildlife the Forest Plan only identified assemblages and listed some representative, or example, species
(page 3-24). Wildlife example species were selected for assemblages that may be affected by the project, 
as described in the project-level management indicator report provided to the commenter. Rationale for 
selecting example species includes presence in the project area, stron
and the assemblage habita
best available data for wildlife exa
level management indicator reports, available in the project record. 

Comment # 25: CC 

According to the LRMP all TES are also MIS and require monitoring of both habitat and species. Th
STNF has only produced 6 monitoring reports since the inception of its LRMP. This is not incompliance
with the LRMP monitoring requirements found in Chapter 5 of the LRMP. 

Respon
reports the commenter is r
for management indicators will occur every
2008. 

Comment # 26: CC 

Regarding Northern spotted owl, the analysis must include the results of the recent 2008 fires otherwise
the entire habitat analysis is flawed. If the fires impacted any habitat within the action area (including 
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LSR, critical habitat) or habitat within the Upper Hayfork 5th field watershed then the STNF needs to 
analyze that data to determine if re-initiation with the FWS is warranted. The FWS Biological Opinion 
was issued in February 2008 BEFORE the fires of 2008. This is new, significant and relevant information 

e 
ue to these effects. 

ervice on December 18, 2008, that 
y minor effects on wildlife 

habitat in the area relevant to Gemm e 1 s these effects.  

moved due e 2008 fires es) 

Spotte wl 
Act ea 

Owl Pair R228 
Home Range 

that may affect the NSO and its habitat in a manner or to an extent not considered in the BO. The STNF 
must re-consult with the FWS after the STNF completes a full analysis of the fire effects on LSR habitat, 
and the Gemmill project must not proceed until this is completed. 

Response: The Forest Service analyzed data from the 2008 wildfires and contacted USFWS regarding th
potential need for a full re-evaluation (i.e. reinitiation of formal ESA consultation) d
The USFWS determined, and documented by email to the Forest S

for this projereinitiation of consultation ct is not warranted. The fires had onl
ill Thin; Tabl  below display

Table 1. Spotted Owl Habitat Re  to th  (acr

Spotted Owl Habitat d O
ion Ar

T

High Quality Nesting/Roosting 0.3 1.0 
Moderate Quality Nesting/Roosting 13.6 0.0 
Foraging 18.6 0.0 
Connectivity 2.3 4.3 

Comment # 27: CC 

PA. 
ably 

ral actions will be subject to future ESA consultation, and therefore are not considered 
The NEPA analysis for the northern spotted owl did include 

 private, and federal reasonably foreseeable actions in the action area (DEIS, 

 

h for 
r 

We also note the FWS BO did not consider the impacts from the upcoming Gemmill Fuels project in the 
same project area, or consider the West-side Thinning Plantation project. 

Response: Cumulative effects are defined differently in the Endangered Species Act (ESA) and NE
For ESA, cumulative effects are those impacts of future State and private actions that are reason
foreseeable within the area of action subject to consultation. The USFWS BO explains (page 72) that 
future fede
cumulative to the proposed action. 
consideration of all State,
page 70). 

Comment # 28: CC 

Finally, BLM researcher Janice Reid in OR conducted a long term study on thinning near NSO nests… A
copy of the article was sent to the STNF biologist and should have been used in the Gemmill analysis as 
the best available science. It was not. 

Response: The project biologist did not receive the referenced article from the commenter. A searc
research results of Janice Reid was done and the Forest Service found several informal articles (not-pee
reviewed publications) on the internet that discussed abandonment of NSO nests due to thinning in the 
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Oregon research area where Janice Reid has studied NSO. These informal results along with peer-
reviewed scientific literature were appropriately considered as part of this project level analysis which 

with USFWS. There is published research of NSO breeding success on private 
alifornia6 and this project-specific analysis found that nest abandonment is not 

tement 

 
s to protocol (and implement the project LOP according to the 

he LOP based upon the assumption that all suitable habitat is occupied as per 
easures listed in the DEIS (page 18) or Additional Design Criteria (pages G-7 

Comment # 30: CC 

wl, the USFWS found the BA sufficient 
fects of the project on the species, therefore all pertinent 

 the BA. The commenter is being sent the requested document (Biological 

e average DBH of the trees in old growth stands is only 18.1 

 
ources with larger/older trees, and 

                                                

included ESA consultation 
timberlands in Northern C
likely due to this proposed action.  

Comment # 29: CC 

How will the STNF comply with specific mandates referenced from the incidental take sta
(USFWS Biological Opinion)? Please clarify in the FEIS. How will the STNF comply with specific 
Monitoring Requirements in the Biological Opinion? Please clarify in the FEIS. Will the STNF conduct 
2-year protocol surveys for owls with the project area PRIOR to project implementation? 

Response: The STNF will stay in close communication with the USFWS and keep them informed of the 
progress of the Gemmill Thin Project as per the Incidental Take Statement in the BO. As for owl surveys,
the STNF will either conduct survey
results) or will implement t
the Resource Protection M
and H-10, first bulleted statement). 

We request the USFWS Biological Opinion be included in the final FEIS for public review because we 
find the BA lacking for leaving out pertinent information included in the Biological Opinion. 

Response: As part of ESA consultation for the northern spotted o
to analyze and disclose the potential ef
information is included in
Opinion from USFWS), and it is available in the project record. 

Comment # 31: CC 

We question the DEIS assertion that th
inches. These trees are 80 to 150 years old and much larger. We also question the assertion that the 
average DBH in mature stands [80 years old] is only 11.2 inches. This appears in direct conflict with what 
we personally saw and photographed. 

Response: The reported stand average DBH is based upon extensive data collected in the proposed 
thinning stands, stand exam data spreadsheets are available in the project record. The lower than 
intuitively expected average DBHs are a consequence of the high density of smaller trees in the 
understory that play a major part in the purpose and need of this project. That is to say, the high number of
smaller understory trees form fuel ladders, compete for limited site res

 
6 Diller et al (2007) 
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skews the statistical average DBH downward. Also note that within virtually all the thinning units there 
 

The Wildlife BA and DEIS states 18 miles of roads will be reconstructed but the FWS BO states the FS 

ed on 

 
3.6 miles. The USFWS agreed that the mileage 

correction is an innocuous change in that road reconstruction involves brushing, smoothing, graveling, 
ads and would involve no potential effects to habitat associated with any 

e 
 

we assumed occupancy, surveys would not have provided information that would have changed our 
erefore not needed. There are no survey methods available that can locate 

n. 

S 

 
s within the enormous 5  field watershed. The DEIS infers that no 

surveys for sensitive fungi have ever been conducted for any project on the STNF. Project by project the 
FS continues to assume there are populations within the 5th field watershed that have not been affected, 

are points of view (or photo frames) where small tree density is low. In these areas few if any trees would
be removed. The stands proposed for thinning are not homogeneous. 

Comment # 32: CC 

corrected the figure to 25 miles of actual reconstruction. Why wasn’t the correction made in DEIS prior to 
release? This information must be corrected in the FEIS and we question the analysis of impacts bas
the omission of 7 miles of road reconstruction. 

Response: Although the Wildlife BA in DEIS Appendix G states 18 miles, the correct figure of 23.6 miles 
of reconstruction is displayed throughout the DEIS Chapter 2 and Appendix C. The Forest Service 
coordinated with USFWS about the error in the Biological Assessment (BA) concerning road 
reconstruction for the Gemmill Thin Project. The BA states that the project would involve approximately
18 miles of road reconstruction, and the correct figure is 2

etc., on already existing ro
federally listed or proposed species. Further, these actions would reduce potential erosion from the road 
surface and thus increase protection of aquatic habitats.  

Comment # 33: CC 

The DEIS concedes that sensitive species [surveys] were not conducted for both bat species that occur in 
the Gemmill Project area. This is a violation of the LRMP. 

Response: Important habitat features such as rock outcrops, mine adits, and caves were assumed to b
occupied. These habitat features either did not occur in or near areas proposed for treatment (outcrops) or
were identified and had protection buffers established to avoid impacts to habitat (adits and caves). Since 

project design and were th
individual bats or small groups of bats that may roost in individual large snags and trees that are present 
scattered across the landscape. Maintaining large snags and trees is an integral part of the proposed actio

Comment # 34: CC 

There also were no surveys for sensitive fungi species listed under Survey and Manage Plants. The DEI
does not state why surveys can’t be completed in the project area. It concedes sensitive fungi are in the 
Gemmill project area, yet chose the huge 5th field watershed to assume occupancy. This is another 
example of diluting impacts. Basically the FS is writing off all sensitive fungi in the Gemmill area and
assuming there are other population th
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but concedes that up to 25% of available habitat has been degraded or lost. The inference to available 
habitat can’t be empirically made. 

Response: The rationale for analysis area bounding is on DEIS, page 92. Field surveys in all project units
were performed in 2002 and 2005 for Sensitive plants, Survey and Manage plants, and Forest Plan 
Endemic species. Despite the presence of suitable habitat, no individuals of any Sensitive, Survey and 
Manage, or Forest Plan Endemic plants were found. Field surveys for Sensitive fungi must be performed 
during late fall or winter when soils are cool and moist. Because of the inability to access most potential 
fungi 

 

of additional suitable habitat in the cumulative effects analysis area could be 
gh to exceed a threshold that would lead to a trend toward federal listing of any 

 

is area is 19,582 acres and is designed to focus on 

habitat in the project area during the appropriate survey season (due to snow), it was decided to not 
perform surveys and assume occupancy by branched collybia, olive phaeocollybia, and orange-peel 
fungus (DEIS, page 86).  

Strategic surveys for survey and manage fungi (and other S&M species) were done in 1996, 1997, 
and 1999 on the Shasta-Trinity NF. This was a plot-based survey of randomly chosen forest inventory 
plots with a formal sampling protocol, the survey is known as “GOBIG2K” or “Random Grid Survey.” 
Strategic surveys for the fungi that were added to the Forest Service Region 5 sensitive species list were 
done in 2006-2008, as part of an effort to get better information on habitats associated with these fungi. 
These also are plot-based surveys. Fungi surveys are not done at the project-specific level, because pre-
disturbance surveys are not practical for these ephemeral species, as acknowledged by the January 2001 
Survey & Manage ROD and Standards and Guidelines. Regional strategic surveys and habitat modeling 
indicated that surveys were not a reliable way to determine presence or absence. Instead, for management 
purposes a more conservative approach to Sensitive fungi is taken and occupancy is assumed where 
suitable habitat is known to exist. 

The determination that resource protection measures integrated into the proposed action would reduce 
impacts to Sensitive fungi adequately enough to not lead to a trend toward federal listing is supported by 
current scientific literature reviewed as part of this analysis. The analysis of impacts to sensitive fungi 
does not dispute that potential impacts may occur as a result of the proposed project and this is reflected 
in the determination for the three sensitive fungi species. Nevertheless, it acknowledges that while up to 
25% of suitable habitat has been degraded or lost in the past, at least 75% of suitable habitat remains 
throughout the cumulative effects analysis area. When adding in the potential impacts from the proposed 
action, no more than 3.5% 
degraded or lost; not enou
of the three species. 

Comment # 35: CC 

Pacific Fisher – the DEIS lists two different acreages for the cumulative effects analysis. Please clarify
which is correct in the FEIS. 

Response: It is unclear what the comment refers to. As described in DEIS, page 69 there is one fisher 
analysis area identified for the project. The fisher analys
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female fishers; female survival has been shown to be the most important single demographic parameter 

S was referenced in the DEIS as found in Appendix G 
in the LRMP. We are glad the STNF finally concedes it is aware of Appendix G in the LRMP that lists 

emmill 

may impact individual martens but would not cause a trend 
ing rationale:  

ld be a short-term reduction in habitat and a long-term increase in habitat and habitat 

uld be 

th forest ecosystems by 

ation Strategy objects within Riparian Reserves and maintaining adequate connectivity 
on federal land between large areas set aside for these species.  

ecommissioning would reduce human disturbance in the action area into the 

y these species 
are successfully using the Gemmill project area and all efforts should be made to protect them during the 

r 
ld 

rmine owl/goshawk breeding activity and thus the need for an LOP in any given area. 
The project is consistent with LRMP direction (Forest Plan, page 4-30) and LSR direction (Forest Plan, 

                                                

determining fisher population stability (DEIS, page 69).7 

Comment # 36: CC 

We also note the Marten, a sensitive species and MI

appropriate MIS for project use. We continue to be puzzled by the fact it is largely ignored in the G
project as well as every other project on the STNF. 

Response: The analysis of project effects to marten is summarized on DEIS, page H-36: It is my 
determination that the proposed actions 
towards federal listing or a loss of viability based upon the follow

• Current marginal habitat conditions suggest that marten do not likely occur in the project area 
vicinity.  

• The project would not affect any high capability habitat.  
• There wou

quality.  
• The probability of losing marten habitat (albeit moderate to low capability) due to fire wo

reduced.  
• The project is consistent with the Northwest Forest Plan habitat management strategy for 

managing species associated with late-successional and old-grow
maintaining the best available old-growth habitat in the watershed, maintaining the Aquatic 
Conserv

• Proposed road d
future. 

Comment #37: CC 

We object to LOPs being lifted if NSO or Goshawks are not found during surveys. Clearl

life of the project. We also believe the LOPs are supportive of LRMP and LSR management direction. 
The DEIS does not state how lifting the LOPs will be in compliance with said direction. 

Response: Your input will be considered by the Deciding Official. The purpose of the LOPs is to avoid 
disturbance to owls or goshawks during critical periods of the breeding season or when young-of-the-yea
are not mobile enough to readily move from the disturbance (DEIS pages G-15 and H-10). Surveys wou
be conducted to dete

 
7 Truex et al. (1998), Lamberson et al. (2000)  
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page 4-44) for goshawks because it excludes management activities within occupied nest stands during 

Response: The project is in compliance with the MBTA because the analysis considered migratory birds 
l project proposals include measures such as limited operating periods, riparian 

irds. 

ative should not have included the proposed Forest Plan amendment. The DEIS 
states that without a timber sale the canopy cover will be reduced through self-thinning, albeit increasing 

not 

 fuel 
ladders, leaving smaller diameter trees to die on their own means that they would continue to compete for 

h much larger/older trees until they die, and the frequent reentries into the stands 

 

 “dilute impacts” is contradicted by the detailed 
rationale for why these areas were chosen (DEIS pages 44, 50, G-8, and H-11). The NWFP ROD (page C-

the nesting period. 

Comment #38: CC 

Compliance with the Migratory Bird Treaty Act (MBTA; E.O 13186), is an issue that needs to be further 
addressed in the FEIS.  

in project planning. Fina
protection, and snag and down log retention that will benefit bird species including many migratory b

Comment #39: CC 

The Conservation Congress recommended an alternative that considered road decommissioning that 
would assist in reducing fire risk yet the recommendation was entirely ignored with no reason given. At 
least one action altern

fuel loads. Why didn’t the FS examine an alternative that simply removes some of the dead trees as they 
increase fuel loads? 

Response: Road decommissioning is included in the two action alternatives and is limited to those roads 
that can be removed without substantially delaying response time during future fire events. Removing 
roads that provide access for fire suppression was a concern voiced by people in the local community 
(DEIS, page K-2). Alternative 3 was developed to address the issue of removing larger trees which would 
be similar to an alternative with an 80-year age restriction. The proposed Forest Plan amendment was 
identified as a significant issue by the Deciding Official. The Forest Service did not seriously examine an 
alternative that would remove trees as they die because this would require yearly entries over long periods 
of time (decades) to keep fuel levels down, smaller diameter live trees (not just dead trees) form

limited site resources wit
would exacerbate the commenter’s concerns about disturbance of wildlife (see comment #37). 

Comment #40: CC 

Cumulative effects for wildlife and botany are analyzed at the 5th field watershed – a huge area that
admittedly will dilute impacts. 

Response: For botany, the rational for cumulative effects bounding areas is on DEIS page 92. For 
wildlife, cumulative effects were analyzed at the spotted owl action area and fisher analysis area levels 
(DEIS pages 44 and 69). The accusation of attempting to
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44) and Forest Plan (page 4-63) direct that many standards and guidelines (i.e. 15% retention standard and 

ission in the DEIS that “any turbidity or sediment that is generated from the project 
will be distributed over several thousand acres of watershed, this will result in significant dilution of any 

ated 

Response: We agree that this statement does not clearly address potential localized sediment-related 
e been clarified in the final fisheries BA/BE (Appendix N) and FEIS (Chapter 3, 

 is 
 

ce. There are multiple significant projects that were left out of the 
cumulative effects analysis that will occur in the action area including the Gemmill Fuels CE; the 

ea 

cts may occur to species that range across watershed divides therefore watershed boundaries 
wou

sted in 

the motorized travel management project.  Impacts from the 2008 fire season and these new future 

                                                

guide) shall be analyzed at the 5th field watershed level. 

Comment #41: CC 

We also note the adm

local effect and because of different drainage patterns and stream lengths, effects will not be concentr
at any single time.”  

impacts; these effects hav
fisheries). 

Comment #42: CC 

Other species are analyzed at specific acreages; some in the project area; some at the forest level; and 
others at arbitrary acreage levels. Soils are analyzed by unit. The entire cumulative effects analysis
arbitrary and capricious because the analyses fail to state why each area was empirically chosen and how
said analysis areas benefit each resour

Gemmill Burn project; and the West-side Thinning Project. In addition the impacts to the area from the 
2008 fires have never been analyzed. 

Response: Bounding of the appropriate analysis area is completed independently for each resource ar
because it is based on the area over which potential effects (direct, indirect, and cumulative) of the project 
may occur. For hydrology and fisheries, effects may only occur within stream channels adjacent to or 
downstream of project activities and therefore watershed boundaries are logical bounding areas. For 
wildlife, effe

ld not be a logical bounding area. The rationale for resource-specific bounding areas are described in 
the DEIS page 69 (wildlife), page 92 (botany), page 105 (soils), page 124 (hydrology), and page 117 
(fisheries). 

The Gemmill Burn project and the Gemmill Fuels CE are the same project and that project is li
the cumulative actions table (DEIS, page E-3 and E-4). Since publication of the Gemmill Thin DEIS, 
several future foreseeable federal actions (3) have been developed and the Forest experienced extensive 
wildfires in summer 2008 (although the watersheds associated with Gemmill Thin were either not 
affected or minimally affected by 2008 wildfires). The new foreseeable projects relevant to the Gemmill 
Thin cumulative effects analyses are Westside plantation thinning, Westside watershed restoration, and 

8

 
8 Future foreseeable Forest Service actions are displayed in the Schedule of Proposed Actions at: 
http://www.fs.fed.us/sopa/forest-level.php?110514 

http://www.fs.fed.us/sopa/forest-level.php?110514
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foreseeable actions have been considered as they pertain to potential cumulative effects of this project, the 

al 
bitat was modeled for a 50-

year period. This makes the assertions made for all resource impacts suspect, but particularly for wildlife 
ysis 

ware (see Appendix J) combined with the professional judgment of experienced natural 
resource managers and biologists. The effects of activities on private land were considered as part of the 

. Known or assumed private actions are listed in the cumulative actions table in 

The DEIS concedes repeatedly and in multiple places that the fire models used are not accurate. The 

3. 

agement scenarios using these models is effectively accomplished by examining 
the resulting relative change in potential fire behavior. Field validation of modeling outputs has been 

 level of resolution to ensure model results are reliable to inform project-level 

There is also no assurance of funding for BMPs and therefore we question whether or not they will 

enti

.  
 

management projects have BMPs embedded into the standard contract. Additional BMP protection 

                                                

interdisciplinary analysis is disclosed at the end of FEIS Chapter 3. See also response for comment #26. 

Comment #43: CC 

The DEIS states the most disturbances caused by timber harvest activities recover within 10 to 40 years, 
yet for all wildlife the prediction is 10 years with no analysis of why it may or may not take the addition
11 to 40 years for recovery, the timeframe for stand development in LSR ha

dependent on LSR habitat. The DEIS concedes in numerous places that the cumulative effects anal
does not include private lands – that private lands are merely “discussed.” 

Response: The expected duration of project effects were determined for each resource. Effects to 
vegetation, including fuels and wildlife habitat, were evaluated using the best available ecological 
modeling soft

interdisciplinary analysis
Appendix E. 

Comment #44: CC 

STNF should wait to proceed with this project until the analysis of the fire effects from 2008 has been 
completed.  

Response: It is unclear where in the DEIS the commenter is referring to as “repeatedly and in multiple 
places.” The fire effects from 2008 wildfires have been examined and are discussed at end of Chapter 
As with any model, the fire behavior models used in this analysis involve assumptions and limitations.9 
Comparison of fuel man

completed at the required
analyses and decisions. 

Comment #45: CC 

actually be implemented. A Timber Sale Administrator should be mandatory for on-sight operations the 
re length of the project to ensure BMPs are implemented. 

Response: The Shasta-Trinity National Forest has one of the best funded BMP programs in California
BMPs are contractually required as part of every timber sale. All contracts to implement vegetation

 
9 Described in Andrews & Queen (2001) 
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measures (C clauses) are sometimes added to provide additional soil and water protection in specific 

on 

ffects of 
ctions. The sediment budget analysis found that 

chronic sediment effects caused by the project, including the effects of past/present/foreseeable future 
ceed the threshold of 125% over background. See the sediment budget 

ndition 
ill 

 to WCC II. Goods Creek is in WCC II and will be downgraded to WCC III. Hall 
City Creek is in WCC II and will remain in class II. We are not convinced this degradation is in 

as judged to exceed the existing Water Quality Standards necessary to 
pro
are igure 3-
10)

 

 spawning run has increased slightly in the 
last several years… with 3,000 returning Spring Chinook spawners, a reasonable number to indicate 

e 

                                                

areas. Sale Administrators do oversee the onsite implementation of BMPs from project start to finish.  

Comment #46: CC 

The DEIS failed to state what the established TMDL is and whether or not the watershed is meeting the 
established level. Please include this information in the FEIS.  

Response: The established TMDL for Hayfork Creek and the South Fork Trinity River10 is discussed 
DEIS page 123, including how existing conditions relate to TMDL standards (DEIS, page 126). For the 
FEIS, the cumulative watershed effects modeling (Chapter 3 Hydrology) was revised to include e
2008 wildfires and all currently known foreseeable a

actions, is not likely to ex
discussion for Q2 in the FEIS Chapter 3 Hydrology. 

Comment #47: CC 

According to the DEIS, most of the streams currently draining the project area are in moderate co
and do not support beneficial uses. The DEIS states Wilson Creek is currently in WCC I and the Gemm
project will reduce it

compliance with the LRMP or LSR management direction for water quality. The FEIS should further 
clarify these issues. 

Response: The EPA TMDL document states that for the South Fork Trinity River and Upper Hayfork 
Creek watersheds, “sedimentation w

tect the beneficial uses of the basin…” The TMDL describes the compromised fish populations that 
still present and also describes further improvements in the Fisheries Section (specifically F
 as well as in paragraph below.  
The South Fork Trinity River (SFTR) has historically been recognized as a major producer of chinook
and coho salmon and steelhead trout (PWA 1994). The fishery in the South Fork declined 
dramatically after the flood of December 1964. Since that time, further channel changes suggest 
improvements in some locations, while continued, chronic sediment inputs may be hindering a more 
complete or faster recovery overall. The chinook salmon

population recovery. In addition sediment slugs continue to move downstream, which may suggest th
beginnings of a trend toward recovery. (USEPA, 1998). 

 
10 The South Fork and Hayfork Creek TMDL (EPA, 1998) is online at 
http://www.epa.gov/region09//water/tmdl/trinityso/fsftmdl.pdf. The sediment threshold used for this project-level 
cumulative effects modeling was adopted from the more recent (2001) Trinity River TMDL. 

http://www.epa.gov/region09//water/tmdl/trinityso/fsftmdl.pdf


Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix L: Public Comment on the DEIS 

South Fork Management Unit - Shasta-Trinity National Forest - L-21 

As explained in Chapter 3 of the FEIS, the CWE analysis was revised to reflect the current baselin
condition (including 2008 wildfires) and the effects of three future foreseeable actions that were not in the 
original analysis (plantation thinning, watershed restoration, and travel management projects). The
reports that Goods Creek is in WCC III and will remain in WCC III (mostly due to effects on private 
land) and that Hall City Creek is in WCC I and will change to WCC II due to the short-term effects of this 
project. For Wilson Creek and Chanchelulla Gulch, WCC will be maintained (Wilson is at II, and 
Chanchelulla is at I). The project impacts e

e 

 FEIS 

xpected (evaluated at 7th field watershed scale) are within the 
est Plan (for 5th field watershed scale). Because project impacts at the 7th field 

ld) meet the Forest Plan standard, the impacts are certainly under the Forest Plan 

 

n 
and 

sed to calculate the yield for 
eac

, 2001, TCRCD, 2003, and GMA, 2001). 
mentologist and model developer from John Hopkins University 

 it easy to calculate sediment transport rates and can improve accuracy, but 

ecover within 5 years, clearing showing 

icate 
 on 

ed 
on collective experience from many forests service professionals and are used consistently for all 

bounds described in the For
scale (smaller than 5th fie
threshold described for the 5th field scale. 

Comment #48: CC 

The DEIS concedes that only 45% of the available land use history and data were ground verified and 
then claims the analysis is ‘high quality’. It then proceeds to state the sediment budget is only 50% 
accurate, when it normally has an error of over 100%. 

Response: Correct, the DEIS makes these statements (page 125). Land disturbance data is typically 
pulled from databases and then compared to aerial imagery to verify the data. Ground verification of land
disturbance history and the recovery rates of disturbed lands in the project area exceeds what is expected 
for a typical project-level cumulative watershed effects analysis. There is a greater level of confidence i
the sediment budget provided in this analysis over most analyses given the extensive data gathering 
reports utilized in the modeling. Erosion rates per rock and channel type are u

h watershed within the affected area and are based on modeled and measured rates published in the 
Trinity River and South Fork Trinity River and Hayfork Creek TMDLs (relevant citations from the 
TMDL document: EPA, 1998, EPA

Peter Wilcock, a professional sedi
teaches that models make
cannot prevent inaccuracy (2008). 

Comment #49: CC 

Predictions are made that the entire 8th field sub-watershed will r
it will be degraded. Considering the road decommissioning may not be completed for 10 years, the 
predictions for recovery also appear to be arbitrary. The DEIS failed to include any Equivalent Roaded 
Acres (ERA) for any of the sub-watersheds pre or post-project. 

Response: The comment is assumed to refer to the cumulative watershed effects results which describe 
recovery in the level of disturbance in the watershed over 5 years of time. This does not clearly ind
degradation, only a decline in the level of disturbance. The predictions for recovery are dependent
many factors including weather and cannot be precise for that reason. Recovery factors are however bas
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L-22 - South Fork Management Unit - Shasta-Trinity National Forest 

alternatives providing the relative differences necessary to compare the alternatives. For existing 
.  

h a limited operating period (LOP) on fine-textured soils compaction 
thresholds will not be exceeded (see DEIS, page 103). Forest data collected over the past 7 years on 

cts shows that when soils are dry compaction thresholds are not exceeded on 

 
 of 

er this threshold will be exceeded post project. 
While “no detrimental compaction” is predicted with both action alternatives, those predictions don’t 

ds 
ver the project activity area. Analysis provided in soils report incorporated into this 

DEIS supports the fact that low to moderate levels of disturbance are not detrimental to soil fertility or 
timber site productivity. Table 2 shows that when soils are dry compaction levels never exceed 8.2 % 
decrease in porosity. 

conditions and project effects, ERA for project subwatersheds are discussed on DEIS, pages 125-126

Comment #50: CC 

The DEIS fails to identify what soil compaction will be post-project. Will the detrimental rating be 
reached with the Gemmill Thin project? This must be clarified in the FEIS.  

Response: Past data indicates wit

various timber sale proje
fine-textured soils (see Table 2). 

Comment #51: CC 

Furthermore only 66% of the soils in the area are undisturbed. If soil productivity is reduced 15% from
undisturbed conditions, the SQS detrimental disturbance threshold will have been exceeded in violation
regional standards. Again, the DEIS fails to predict wheth

appear to be based on any empirical data or previous experience. Table 3-31 is inadequate and fails to 
document an analysis that predicts post-project impacts. 

Response: Disturbance is not detrimental so long as it does not exceed compaction or erosion threshol
on greater than 15% o
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Table 2. Forest compaction data collected over the past 7 years 

Project Soil
U D ST U D ST

Iron Cyn - moist Boomer 34.0 32.0 34.0 5.6 8.7 11.1

Campgrounds Forbes 9.0 44.0 47.0 0.6 3.2 5.7
Holland 15.0 15.0 70.0 0.6 4.5 3.2

Professor Neuns (Pre) 96.0 4.0 4.2 4.7 4.7
Neuns (Post) 55.0 17.0 18.0

Browns - moist Forbes 51.0 49.0 9.0 11.0

Pettijohn - moist Forbes 55.0 23.0 22.0 0.0 3.8 9.7

Gemmil Hugo 66.0 17.0 17.0 0.0 3.4 8.2

Salt Holland 53.0 27.0 20.0 0.0 2.0 2.0

Reynolds - moist Boomer (Pre) 68.0 25.0 7.0
Boomer (Post) 39.0 26.0 18.0 0.0 4.6 12.0

McCloud BS - moist Shasta 12.0 39.0 19.0 0.0 5.1 9.0
Holland-A 48.0 31.0 21.0 0.0 2.6 10.3

Beegum-C - moist Holland (Pre) 60.0 28.0 12.0 0.0 2.0 4.0
Holland (Post) 48.0 32.0 20.0 0.0 8.0 13.0

E. Fork 2 Holland 52.0 33.0 15.0 0.0 4.3 2.1

Rattlesnake Holland 63.0 26.0 11.0 0.0 1.0 7.1
(where U = undisturbed, D = disturbed, ST = skid trail; moist = operations occurred when soils were moist)

Disturbance Decrease in Porosity

------------------------------------------%------------------------------------------

Soil Compaction Monitoring on Shasta-Trinity National Forest

Comment #52: CC 

Appendix L includes several tables for soil descriptions; soil ratings; soil physical properties; existing soil 
cover on selected units; and erosion hazard ratings. Notably, none of the tables include projected post-
harvest data. We request this information be included in the FEIS. 

Response: Appendix L table L-6 did address projected post-harvest erosion hazard ratings along with 
table L-7 projected post-harvest erosion. These tables show that planned treatments will leave 50 to 70% 
cover and erosion hazard ratings on the whole will be low and WEPP erosion modeling shows onsite 
erosion rates very low (0.25 tons/acre) for thinning with recovery in 4 to 6 years close to background 
levels (0.16 tons/acre) well below soil formation rate of 1 ton/acre/year. Also attached table provided 
shows compaction on fine-textured soils never exceeded threshold levels when soils are dry. 

South Fork Management Unit - Shasta-Trinity National Forest - L-23 
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Comment #53: CC 

We are concerned about the use of unclassified roads being used to haul timber. These are basically illegal 
ghost roads that are not recognized on the travel plan. By using them as is or constructing them or 
reconstructing them, they are essentially being added to the system. The DEIS does not elucidate on this 
issue. Since road decommissioning won’t occur for up to 10 years post project, more information is 
required on this issue. 

The DEIS described 10 segments of unclassified roads totaling 2.5 miles; one of the roads, U29N07K 
will have temporary road construction to facilitate timber removal. It would appear that for at least 10 
years these unclassified roads will be at the same standard as system roads, and therefore should be 
counted as system roads. The stats on open road density [5.72 mi/sq. mi.] are only for permanent roads. 
We request the FEIS include temporary roads and unclassified roads as well to provide a more accurate 
picture of the actual road density and levels of road construction in the LSR. 

Response: The first part of this comment refers to unclassified roads and the concern that if they are used 
to haul timber they are “essentially being added to the system.” These roads are user created and are not 
recognized as system roads. The use of these roads to haul timber does not change their status. Most of 
these unclassified roads are rough two tracks, similar to skid roads and would be used in the same way as 
a temporary road, for timber harvest purposes. The decommissioning of these roads would occur as part 
of the timber sale that would result from this project. It is likely that these unclassified roads would not be 
decommissioned in the same time frame proposed if they were not in connection with this project. The 
project does not include proposals to do construction, or reconstruction, on unclassified roads; they will 
be used as is and decommissioned. The U29N07K road will be used essentially as a temporary road, with 
no new construction or reconstruction. The unclassified and temporary roads by definition are not 
surveyed and mapped so there is no data available for a road density analysis.  

Comment #54: CC 

We also request the FEIS explain how the unclassified roads proposed for use in Gemmill factor in to the 
Forest’s Travel Management Plan currently being developed? 

Response: Unauthorized routes that are included in the alternatives (U roads displayed in Appendix C) 
would be used as temporary roads and then closed or decommissioned as described in Chapter 2. 
Temporary roads are not open to public travel but since they provide already existing road beds are often 
used to reduce soil impacts that would occur if new temporary roads were established. Temporary roads 
are not added to the transportation system when they are temporarily used during timber harvest 
operations. Temporary roads will be ripped and closed during the same dry season they are used and 
unauthorized routes will be closed or decommissioned. 

The motorized travel management project is proposing to designate new system routes and prohibit 
cross country travel. The additions are not new construction but adoption of user generated routes that 
have be subjected to rigorous screening to minimize potential for environmental issues and effects. In the 
Gemmill project area, the travel management project proposes to adopt 0.5 miles of ridge top route 

L-24 - South Fork Management Unit - Shasta-Trinity National Forest 
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between Goods Creek and the Un-named South Tributary to Hayfork Creek all within the Stringbean 
Creek–Good Creek 7th Field watershed. The effects of the travel management project have been 
considered as part of the Gemmill Thin cumulative effects analysis. 

Comment #55: CC 

The DEIS lists 14 previously recorded sites that are either eligible for the national register or have an 
indeterminate status. The table 3-37 lists 16 sites. The discrepancy needs to be corrected in the FEIS. In 
addition it does not appear the FS consulted with the NHPO. The FS obligations under the National 
Historic Preservation Act, 16 USC 470 et seq, are independent of NEPA and must be conducted. 

Response: The correct number of eligible sites within the area of potential effects for this project is 15 
sites (13 previously recorded sites and 2 previously unrecorded sites). The DEIS incorrectly included one 
previously recorded site (05-14-52-395) that is not within the project area for a total of 14 recorded sites 
and 2 unrecorded, the correction has been made in Chapter 3 of FEIS. The Forest Service fulfills 
obligations under the National Historic Preservation Act by consulting with the Advisory Council on 
Historic Preservation (ACHP), there is not any governmental body referred to as NHPO. Region 5 of the 
Forest Service (California) utilizes the Region 5 Section 106 programmatic agreement, which is a signed 
agreement between the State and the ACHP. The programmatic agreement contains procedures and 
guidelines the Forest Service applies to ground-disturbing actions such as this project. Utilization of the 
programmatic agreement fulfills the Forest Service responsibilities as set forth in Advisory Council 
Regulations 36 CFR 800.13 Programmatic Agreements. 

Comment #56: CC 

We request the economic analysis be reevaluated in the FEIS. We also request the economic analysis look 
at the cost/benefit ratio of maintaining LSR habitat [carbon sequestration]; TES species; water quality; 
and soils. 

Response: See responses for comments #5 (economics) and #70 (climate change/carbon sequestration). 
Due to unprecedented decline in the lumber market and sawlog value, the project economics analysis has 
been updated in Chapter 3 of the FEIS. The analysis is based on market prices in effect for sawlogs and 
biomass in the second quarter of 2008. This analysis does not include monetary values assigned to 
resource outputs such as wildlife, watershed, soils, recreation, visual and fisheries; it only provides a 
relative measure of differences between alternatives based on those direct costs/values estimated. Other 
values (i.e. resource values) are discussed in other than monetary terms in appropriate sections of the EIS. 

Comment #57: KFA 

There are multiple conclusions made in the DEIS that the project as proposed will increase sediment. 
There is also the conclusion that there will negative effect within designated critical habitat for Coho 
salmon. The DEIS fails to meet the “hard look” requirement of NEPA, fails to meet ACS objectives and 
fails to meet the requirements of the Basin Plan. For instance, the DEIS does not disclose or analyze what 

South Fork Management Unit - Shasta-Trinity National Forest - L-25 
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condition current roads that are proposed for reconstruction (23.6 miles) are in or what will need to take 
place in order to reconstruct them. For instance neither the decision maker nor the public know if all 25+ 
miles of road construction will require widening to a minimum of 12-14 feet, how much of that will be 
included for an even wider distance around the hundreds of turns to accommodate log trucks, how much 
cut and fill there would be, what types of equipment would be used, if all road surfaces would be bladed, 
how many stream crossings are proposed, how many of those crossings would effect ephemeral, 
intermittent or perennial creek beds, or how many culverts would be required. 

Response: The project-specific discussion of ACS objectives, including how the project meets each 
objective, is disclosed in DEIS Appendix F. As discussed in the DEIS, the project does not propose any 
new road construction and all roads proposed for reconstruction are currently available for use (DEIS, 
Appendix K-3). Widening is not proposed as these are system roads already of sufficient width, 
reconstruction activities are designed only to reduce potential sediment mobilization from these roads. 
The project-specific transportation analysis found that culvert replacement will not be implemented as 
part of this project, stream crossings along reconstructed roads would be exposed to little or no 
disturbance due to the project. Specific activities proposed as road reconstruction are described in DEIS, 
page 16 and shown on the Road Action Map in Appendix A and Appendix C. 

Regarding negative effects to coho salmon habitat, project-related sediment may reach coho salmon 
designated critical habitat but any increase in stream sediment would be so small that it is immeasurable 
and not likely to have any meaningful effect to fish habitat (DEIS, page 116).  

Comment #58: KFA 

“Direct effects to fish habitat may occur at water drafting locations and would be limited to bank 
trampling, vegetation disturbance, and erosion on one side of the stream for a distance of less that 20 
linear feet. Therefore the project may have insignificant negative effects on streambank condition in Coho 
salmon critical habitat at several water drafting and road work sites. (DEIS, page 115).” This is 
inconsistent with the Basin Plan, ACS and Clean Water Act. Furthermore, there is no mention of where or 
how many water drafting sites or road work sites there are. 

Response: Project-related insignificant negative effects to coho salmon critical habitat may result from 
the project, and would not be inconsistent with the Basin Plan, ACS and Clean Water Act. Information 
about project consistency with ACS is in DEIS Appendix F. Project consistency with the Clean Water Act 
and Basin Plan is addressed in the hydrology report and related DEIS discussion (DEIS, page 135). The 
hydrology analysis found that the short and long term sediment effects caused by this project are unlikely 
to degrade local and regional water quality. 

See Road Actions Map in Appendix A for location of potential landings, and road reconstruction and 
decommissioning. Proposed reconstruction does not include any work within stream channels or 
replacement of culverts. 

From the fisheries BA/BE: Road 30N04 will receive maintenance near critical habitat at the Wilson 
Creek stream crossing. All other forest roads receiving maintenance, reconstruction and decommissioning 
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work are located upslope of, and do not cross critical habitat. All other roads to be reconstructed or 
maintained are 0.25 mile or more away from critical habitat. Water drafting will occur in area creeks 
above critical habitat. Water drafting specifications developed by NMFS, designed to minimize potential 
impacts to fish, will be adhered to (DEIS, page 22). Drafting sites are chosen based on accessibility for 
water trucks and are sites where roads or bridges are close to stream banks. Some minor streambank 
disturbance will occur in an area of about 6 linear feet at each site. Vegetation disturbance and minor 
erosion can be expected while a drafting site is in service; areas will vegetate quickly once the site is no 
longer used. Minor disturbance at several sites will not result in any measurable effects to streambanks at 
the subwatershed scale. Although water drafting would occur in designated critical habitat for coho 
salmon, it is not expected to affect coho salmon because the closest they are known to occur to proposed 
drafting sites is 30 miles downstream.  

Comment #59: KFA 

The DEIS states on page 115 that no treatment is proposed within RR’s of fish-bearing or perennial 
streams, while discussing effects to fish habitat and RR’s. While no treatments may be in perennial stream 
courses, what about roads, stream crossings and culvert installation? What about the fact that Steelhead 
Trout, listed as a candidate for Threatened under the ESA, are know to spawn in ephemeral and 
intermittent stream channels within the project area? 300 acres of RR thinning is noted as being a small 
amount of acreage, however on a site-specific scale 300 acres of thinning in impaired watersheds may 
have serious impacts, not only to water quality and fish but also to wildlife that use RR’s as travel 
corridors. 

Response: Steelhead trout were extensively considered and discussed in the fisheries BA/BE (FEIS, 
Appendix N). The species may occur in ephemeral and intermittent streams in the project area when flow 
conditions allow (i.e. high flows), this was acknowledged and considered as part of the analysis. 
Steelhead in this area are part of the Klamath Mountain Province Evolutionary Significant Unit, which 
NMFS determined was not warranted for listing under the ESA (NMFS, 2001). The analysis is disclosed 
in EIS Chapter 3 and the complete fisheries BA/BE is in Appendix N. It is also important to note that the 
determination of effects to coho salmon critical habitat was based on the extent of steelhead occupied 
habitat (shown as critical habitat on Road Actions Map in Appendix A). Therefore, the project analysis of 
effects to coho salmon critical habitat also describes potential effects to steelhead habitat.  

Comment #60: KFA 

The project area is directly adjacent to the Chanchellula Wilderness to the north and is 12 miles south of 
the Yolla Bolla-Middle Eel Wilderness. The DEIS gives no discussion on how the project may effect 
habitat connectivity between these two areas. 

Response: The project was designed to maintain connectivity of habitat for late successional associated 
wildlife species (DEIS, page 6). The project would maintain at least 60% canopy closure, above levels 
considered to be adequate for dispersing wildlife. Connectivity is discussed in the DEIS on page 47 
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(second and third paragraphs), page 54 (first full paragraph), page 55 (second paragraph), 62 (first and 
second paragraphs), page 65 (last paragraph), page 70 (first, second, and fourth paragraphs), G-13 (last 
paragraph), page G-15 (last paragraph continued on G-16), page G-28 (third paragraph), and H-26. 
Additionally, the connectivity habitat threshold is highlighted in Figures 3-7, 3-8, G-1, G-4, G-5, and G-
42.  

Comment #61: KFA 

The current habitat conditions are greatly generalized and no information on specific stands is given. 
There is no mention of the effects that “temporary” road construction or reconstruction would have. 25+ 
miles of roads are given absolutely no mention at all when concerning wildlife. So much road 
construction combined with construction of 31 new landings and reconstruction 23 existing landings and 
284 acres of machine (tractor) slash piling and 40% canopy on 268 acres is inconsistent with LRMP and 
ROD guidelines for NSO Critical Habitat. 

Response: Late-successional (including old-growth) habitat is typically described as forested stands with 
‘a moderate to high canopy closure’ or ‘numerous large snags,’ etc. (see DEIS pages 45, G-11, B-1, G-12, 
and H-13). More quantified descriptions related to mature and old-growth stands--based upon extensive 
field reviews and data collection coupled with long-term experience from past and ongoing owl surveys 
indicating where we find nesting owls - can be found in the DEIS on pages 75 and 76, G-12, and G-34 
thru 37. All stands within project units were field-evaluated by silviculturists and wildlife biologists, and 
detailed stand exam data spreadsheets are available in the project record. 

Temporary road construction would occur only within proposed thinning units and their widths (about 
12 feet) would be comparable to the leave tree spacing (i.e., comparable effects to canopy closure). They 
do not involve cut & fill or other aspects of ‘system road’ construction. Additionally, they would be 
ripped or subsoiled after use (i.e., the soil would be ‘decompacted’) to allow water infiltration and 
revegetation. That is to say, the impacts to the stands as related to owl habitat would be similar with or 
without the temporary road construction. Therefore, the effects are lumped in with the effects of thinning 
(DEIS pages G-14 and H-19, second bulleted sentences). Road reconstruction activities are proposed only 
within existing Forest Service system roadbeds (no widening) and thus would have no effect on existing 
owl habitat (DEIS pages G-14 and H-19, first bulleted sentences). Reducing canopy closure to 40% in the 
ridgetop shaded fuelbreak is consistent with Forest Plan direction. 

The Forest Plan and Northwest Forest Plan contain guidelines related to Late-Successional Reserves 
but not NSO critical habitat. The proposed actions are consistent with the goals and objectives of the 
Northwest Forest Plan and Forest Plan. Both of these guiding documents emphasize implementation of 
land management that protects and enhances conditions of late-successional and old-growth forest 
ecosystems (NWFP ROD page C-9). 
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Comment #62: KFA 

Regarding fisher, there is no description of monitoring results or locations of those results, nor is there 
any mention of how altering habitat through 25+ miles of road construction combined with construction 
of 31 new landings and reconstruction 23 existing landings and 284 acres of machine (tractor) slash 
pilling will affect this species. 

Response: The Forest Service did not conduct systematic fisher surveys (DEIS, page H-12). The rationale 
for assuming fisher presence in the project area vicinity is presented in the DEIS (page H-12 continued on 
page H-13). The effects to the fisher are discussed in Appendix H of the DEIS. The use of existing roads 
and landings would not affect fisher habitat. Key components of fisher habitat such as large trees 
including snags and large downed logs were prioritized for protection.  

Comment #63: KFA 

While the DEIS states that goshawk surveys were done in the vicinity, neither the public nor the decision 
maker are given no information on how many survey points were within the actual project area. One 
active nest site was located in the Hall City drainage in the center of the project area, on the edge of unit 
23. The only assurance the public is given is that unit 23 will not be entered during breeding season, if 
future surveys indicate nesting activity and LOP’s would be in effect. There is no mention of how 
goshawks would be affected by the reconstruction of the road or the landing proposed for the middle of 
that unit. 

Response: The STNF did not conduct systematic goshawk surveys. Informal surveys were conducted 
around historic nest sites and suitable habitat (DEIS H-16). Road reconstruction would occur within the 
existing roadbeds and would not affect goshawk habitat. The effects to goshawk habitat from the 
construction of small landings is displayed in Table H-6 on page H-25 of the DEIS. Additionally, the 
potential landing site along the existing road in unit 23 has been removed from consideration (too late to 
be included in the DEIS and BE). There would be a long-term net gain in goshawk habitat (DEIS page H-
25, last paragraph). 

Comment #64: KFA 

There is no mention of how 25+ miles of road construction combined with construction of 31 new 
landings and reconstruction 23 existing landings and 284 acres of machine (tractor) slash piling will affect 
MIS species. 

Response: MIS refers to Management Indicator Species. The Shasta-Trinity National Forest selected 
assemblages and key habitat components (page 3-24, LRMP) as management indicators and allows the 
Forest to use either “appropriate indicator species’ or habitat components in analysis (page 5-16). 
Management indicator analysis is part of a long-term monitoring program (as opposed to an effects 
analysis program) and is only appropriate at larger scales over longer periods of time. All operational 
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aspects of the project proposal were analyzed relative to the likely effects of the proposed project on the 
habitat components of each of the affected assemblages.  

Comment #65: KFA 

Why is it that only the botany cumulative effects included the Upper Dubakella project? This project is 
not listed in the Cumulative Actions Table. Changing each analysis area for cumulative effects is 
confusing and it seems as if the agency is picking and choosing what to evaluate. All CEAs should 
include Timber sales within the vicinity and temporary road construction, reconstruction, landings, tractor 
piling and yarding, cable corridors and skid trails. 

Response: The Upper Dubakella Project was evaluated as part of cumulative effects in the Gemmill Thin 
botany analysis because it was a foreseeable vegetation management project at one time. Prior to 
completion of the other resource analyses and publication of the Gemmill Thin DEIS, the Forest Service 
decided to stop Upper Dubakella Project NEPA with no future plans for initiating work on the project. 
The Upper Dubakella Project was not included in the cumulative actions table, or in the cumulative 
effects analysis for other resources because it is not expected to occur (not a foreseeable action). Because 
Upper Dubakella was included in the botany analysis, the EIS slightly over-estimates the likely 
cumulative effects to botanical resources. 

Comment #66: KFA 

The DEIS fails to look at how opening and improving over 25 miles of road may increase abuse of OHV 
use in this impaired watershed. Agency managers are aware of OHV use in the project area, however 
there is no mention what the effects that increased or the possibility of increased OHV may have. 

Response: It is unknown if OHV use would increase as a result of project activities. The Forest Service 
has limited ability to control recreational use of National Forest lands. Not improving system roads where 
the need for reconstruction has been identified would not eliminate or reduce use of these roads. 
Regarding the potential for use of unauthorized routes, the Forest-wide motorized travel management 
project proposes to prohibit cross country travel. The 1.7 miles of temporary road spurs caused by the 
project could potentially be used by visitors seeking off highway vehicle experiences, however proposed 
temporary roads are short spurs and will be blocked after thinning activities have been completed, thus 
substantial effects from OHVs is not expected. The proposed action also includes decommissioning 12.1 
miles which will plausibly decrease OHV activity on these segments of road, thereby reducing any 
current effects caused by OHV use. The proposed action will reconstruct 23.6 miles of existing roads 
which often improves effects from erosion, thus reducing environmental effects.  

Comment #67: EPA 

Clarify size limitations for removing trees. It is unclear what the threshold would be to determine which 
and how many trees would be classified as the “largest and healthiest”. It is unclear if there are conditions 
under which a tree greater than 18 inches DBH would be removed when it is not in direct competition 

L-30 - South Fork Management Unit - Shasta-Trinity National Forest 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix L: Public Comment on the DEIS 

South Fork Management Unit - Shasta-Trinity National Forest - L-31 

with a larger tree. Provide further explanation of why 18 inches DBH specifically was selected versus 
other DBH sizes such as 20, 25, or 30 inches. 

Response: The Forest Service gathered stand exam data in project units to estimate the size of trees to be 
harvested. According to the stand data, trees over 18 inches DBH are only likely to be removed when they 
are in direct competition with a larger tree. The data does not allow for a reliable estimate of how many 
trees would be classified as the largest and healthiest, but does allow estimates of post project basal area 
and average tree size (EIS Appendix J). For explanation of the rationale behind the 18 inch DBH limit see 
response for comment # 3.  

Comment #68: EPA 

According to EPAs green book, Trinity County and surrounding areas appear to be in attainment for all 
criteria air pollutants as of August 2008. Verify this attainment status for all NAAQS and include findings 
in the FEIS (including whether a conformity determination is required for any of the criteria air 
pollutants). Consider including more air quality mitigation measures, detailed in comment letter.  

Response: As requested we verified that Trinity County and surrounding areas are in attainment for all 
criteria air pollutants as of December 2008, refer to EPA’s Green Book at 
(http://www.epa.gov/oar/oaqps/greenbk/mapnmpoll.html) for status of National Ambient Air Quality 
Stands (NAAQS). The conformity rules apply only to the activities occurring in the federal non-
attainment areas. As mentioned above the project is in Trinity County, which is in attainment for all the 
criteria pollutants, therefore the project is exempt from this conformity determination. The project air 
quality report, summarized in the FEIS, includes attainment and non-attainment area maps and discusses 
conformity and mitigation measures. 

Comment #69: EPA 

Describe project effects on community cohesion, economic stability, mobility, and ease of access to public 
facilities. In the relevant DEIS section (socio-economics) project impacts on the community don’t seem to 
be included. State whether minority, low income, and elderly populations will be disproportionately 
adversely affected by the project. 

Response: The Socio-economics section in Chapter 3 has been revised for the FEIS to include the 
requested information. 

Comment #70: EPA 

Discuss climate change and its effects on the proposed actions. The FEIS should include a discussion of 
climate change and its potential effects on the proposed action and on the action’s impacts.11 

                                                 
11 Commenter referenced a report from the Government Accountability Office (August 2007) 

http://www.epa.gov/oar/oaqps/greenbk/mapnmpoll.html
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Response: We have added additional discussion of climate change in the FEIS, Chapter 3 Air Quality and 
again near the end of Chapter 3. The goals of this project are to restore the health, resilience, and 
productivity of the LSR and reduce risk of habitat loss due to fire. The project is also expected to improve 
the capability of the stands to withstand climate change stresses. Predicted climate changes may include 
air temperature increases; changes in the timing, location, and quantity of precipitation; and increased 
frequency of extreme weather events such as heat waves, and droughts. Analyses of the impacts of green 
house gas and CO2 emissions or sinks at the project level are too low to provide meaningful information 
to translate the information into climate change. The Forest Service is heading toward approaches that 
lead to reduced green house gas emissions or increased sinks of these gases. Activities that result in 
reduced fuel combustion will release less green house gases. The production of greater biomass 
(removing merchantable wood and biomass) will result in greater carbon sequestration. The Air Quality 
section in FEIS Chapter 3 discusses to the degree possible how this project may influence green house 
gases and climate change. 

Comment #71: EPA 

Provide information on the presence of naturally-occurring asbestos (NOA) in the project area. Assess 
potential for exposure to elevated levels of NOA from the proposed activities. 

Response: There is a small inclusion of NOA within the project area, but outside of project units. One 
access road (30N21) does cross an area (roughly 200 feet) that is identified as potentially having NOA. 
The California Air Resources Board has developed a list of mitigation measures “Mitigation Measures for 
Serpentine and NOA Areas.” These mitigation measures are explained in FEIS Chapter 3 air quality 
section, and will be followed where needed.  

Comment #72: EPA 

Include additional information on the proposed amendment to the Forest Plan. Include the LSR 
Assessment and transmittal letter in an appendix to the FEIS. 

Response: The LSR Assessment is available online12 and the transmittal letter has been added to FEIS 
Appendix I. 

Comment #73: KS Wild 

The Gemmill Thin Project is proposed for an area allocated as late successional reserve under the 
Northwest Forest Plan; an area that provides habitat for listed numerous species; an area containing 
significant riparian reserves. We find ourselves unable, as much as we wish we could, to comment 
favorably on a plan that would undertake activities with permanent adverse impacts whose benefit, the 
DEIS concludes, is to accelerate a process that is likely to occur naturally in about twenty years. 

                                                 
12 http://www.fs.fed.us/r5/shastatrinity/publications/ 

http://www.fs.fed.us/r5/shastatrinity/publications/
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..according to the DEIS, if we wait 15 years, the landscape changes will be achieved without artificial 
disturbance. 

Response: The interdisciplinary environmental analysis did not find that the project would cause 
‘permanent adverse impacts.’ Potential increases in erosion due to the project would diminish within 3 to 
5 years to background levels (DEIS, page 106). Tree growth response and fuels hazard reduction effects 
are expected to last 25 to 30 years, and short term negative effects to owl habitat no longer than 15 years 
after which it is expected to improve (DEIS, page 59). 

Increasing stand density, natural tree mortality and fuels accumulation will continue with no action. 
The proposed action would remove some of this potential tree mortality and surface fuels. Canopy closure 
conditions would be similar with no action and the proposed action in roughly 15 years (DEIS, page 65), 
however the proposed action is more favorable for maintaining late-successional habitat because it 
reduces fuel loading and improves the likelihood that stands would remain after subsequent fire events 
(DEIS page 65 and Figures 3-7 & 3-8). Fire and fuels modeling estimates that with no action, stands 
would remain vulnerable to fire events that would reduce them below suitable owl habitat conditions 
within 10 to 15 years. With no action there would be no increases in suitable owl connectivity or foraging 
habitat from thinning dense plantations, the proposed action would accelerate development of about 43 
acres of connectivity habitat within approximately 10 years (DEIS, Appendix G-16). 

Comment #74: KS Wild 

We suggest that the Service consider an alternative that conducts needed thinning without building new 
roads and minimizes the use of tractor yarding….an action alternative that reduces the threat from fire 
without exacerbating the threat from road building and erosion. 

Response: The project does not propose any new road construction. Roads proposed for reconstruction 
are currently available for use, project activities are designed to reduce sediment mobilization from these 
roads. Less than 2 miles of temporary road are needed to accomplish activities in support of the purpose 
and need for action. The project is designed to minimize ground disturbance and the proposed understory 
thinning for effective surface/ladder fuels reduction would not be feasible using other harvest methods. 

Comment #75: KS Wild 

We are very concerned by the amount of proposed tractor yarding and road/landing construction in the 
proposed action. We wonder if the benefits of the project are outweighed by the negative impacts, but we 
cannot judge from the DEIS because the action alternatives are largely identical in their impact on soils, 
erosion and sedimentation. 

Response: The second action alternative was developed in response to public scoping, which identified 
issues related to the proposed action. No significant issues related to tractor yarding or roads activities 
were raised. Both alternatives are designed to minimize impacts on soils, erosion and sedimentation; 
erosion is expected to be low to moderate and less than 1 ton per acre (DEIS, page 104) and the project 
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will not cause any direct or long-term impacts that would exacerbate runoff and sediment delivery (DEIS, 
page 127). Because fewer trees would be removed, Alternative 3 would result in higher average post-
project soil cover (60-80% soil cover vs. 50-70% with the proposed action) which would provide minor 
benefits as compared to the proposed action. 

Comment #76: KS Wild 

Increased sediment load, including the estimated ton of sediment per acre (DEIS page 27), could result in 
significant adverse impacts on listed and notable species. 

Response: All aquatic species and habitats that might be impacted by this project were extensively 
analyzed and documented by the project fisheries biologist.  
Findings from the project fisheries analysis of ESA-listed species include: 

• Direct effects to coho salmon will not occur. There are no aspects of the project that will occur 
where coho salmon are present; therefore this project will have no direct effect on coho salmon.  

• Negative effects to SONCC coho designated critical habitat are insignificant (so small that they 
cannot be measured), therefore this project may affect but is not likely to adversely affect critical 
habitat of SONCC coho salmon.  

Potential effects to Forest Service sensitive fish species was analyzed and, based on the insignificant 
nature of potential negative effects to anadromous fish habitat, the project may affect but will not lead to 
federal listing of Forest Service sensitive fish species. 

Comment #77: KS Wild 

We cannot overstate our extreme concern regarding the long-term impacts to soil health and hydrology 
from the construction of new (temporary) logging roads in the project area. We encourage to the Forest 
Service to develop and implement an action alternative that does not require the proposed 1.7 miles of 
new road construction and 23.6 miles of road reconstruction. 

Response: Same as for comment #74 and 75. 

Comment #78: KS Wild 

Attached to these comments you will find a peer-reviewed article by Trombulack and Frissell (2000) 
detailing some of the negative impacts of road construction and use on Terrestrial and Aquatic 
ecosystems. The forthcoming EIS should address and avoid the harmful impacts detailed in this study. 

Response: The referenced publication describes harmful impacts of roads on terrestrial and aquatic 
communities. These potential impacts were considered by the interdisciplinary team while evaluating 
potential effects of the project on the physical environment (geology, soils, hydrology), fisheries habitat, 
wildlife habitat fragmentation, spread of exotic plant species, and increased human use. Less than 2 miles 
of temporary road are proposed for construction, use, then decommissioning within the same dry season 
and no permanent road construction is proposed. 
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Comment #79: KS Wild 

The following analysis provided by the Ashland Resource Area of the Medford BLM regarding the 
impacts of new “temporary” road on edge effects and microclimatic changes should be reflected in your 
forthcoming FEIS. 

Response: The excerpt included in commenter’s letter was reviewed by the interdisciplinary team. The 
potential edge effects and microclimate changes caused by road construction were considered by the 
project wildlife biologist and botanist; potential effects were included in the biological assessments and 
USFWS biological opinion. See also response to comment #61. 

Comment #80: KS Wild 

We feel that the DEIS does not appropriately explain to the public why its measures are sufficient to 
accomplish its purpose and need – indeed, why it is not counterproductive as written. The plan should 
provide a scientific basis for the conclusion that timber harvest, especially harvest that includes road 
building and tractor yarding, presents a net benefit for late successional habitat. Late successional habitat 
is often defined by canopy structure, but canopy structure is not the limit of late successional utility.  

Response: Canopy closure (or structure) was not the sole attribute of late-successional utility considered. 
All key habitat components were addressed and identified for retention during the development of the 
proposed action (DEIS pages 58 and 59). A reduction in overall canopy closure to reduce fuels and 
increase availability of site resources to the remaining trees is unavoidable. While ‘natural’ tree mortality 
(with no action) and the proposed thinning would achieve similar canopy closures in roughly 15 years 
(DEIS page 65), the resultant stands’ response to fire is substantially more favorable to maintaining owl 
habitat with the proposed stand treatments (DEIS page 65 and Figures 3-7 & 3-8). The interdisciplinary 
team developed the thinning from below prescriptions as a balance between the maintenance of canopy 
closure related to owl habitat and a reduction in existing/future fuels to prevent the loss of habitat due to 
wildfire (DEIS page 58). 

Comment #81: KS Wild 

The Service desires to protect and develop habitat, but to do it will cut big trees and tractor yard them to 
newly built roads? All of those practices are destructive to habitat. 

Response: The interdisciplinary team specifically designed the proposed action to maintain the 
largest/oldest trees (DEIS page 58) and small landings, skid trails, and temporary roads would be 
strategically located to avoid removing trees larger that 24 inches DBH (DEIS page 20, fourth bulleted 
statement from the bottom). No new permanent road construction is included. 

Comment #82: KS Wild 

We do not agree with the Service’s apparent conclusion that building roads and tractor yarding are 
compatible with improving forest health and resiliency.  
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Response: Harvest methods including the use of temporary roads and tractor yarding are proven methods 
to implement the proposed treatments. Resource protection measures like the 24 inch DBH size limit for 
timber harvest due to roads/landing work, protective erosion reduction measures for temporary roads, and 
soils/slope/weather restrictions for timber harvest (DEIS, page 18) were added to ensure that project 
effects not compatible with improving forest health and resiliency are sufficiently minimized or avoided. 

Comment #83: KS Wild 

If human caused fire in the project area is a concern as is noted on page 5, won’t the concern be greater 
once roads are improved and even expanded? 

Response: The project does not propose any new road construction. Roads proposed for reconstruction 
are currently available for use, the risk of human caused fire starts is not expected to increase as a result 
of the project. The Forest Service does not effectively control use by avoiding needed maintenance 
activities on system roads. 

Comment #84: KS Wild 

In what way is “increase(ing) tree growth” (DEIS page 6) related producing late successional habitat? 
Tree growth is not part of the purpose and need of the plan, but it sure seems to better fit the plan the 
Service has produced. 

Response: A key component of high quality old-growth (and late-successional) habitat is a canopy 
dominated by large overstory trees and a high incidence of large trees (DEIS pages 45, B-1, and G-11; 
NWFP ROD page F-4). As described in the LSR Assessment, many stands in the area may not reach old-
growth habitat conditions without management intervention. 

Comment #85: KS Wild 

Why is the forest plan amendment on page 8 characterized as non‐significant? Why is removal of trees 
over 80 years non‐significant when the NWFP states that late successional characteristics develop at 80 
years and LSR is supposed to be managed to promote late successional characteristics? 

Response: See response for comment #21. 

Comment #86: KS Wild 

Once this project is completed, does the Service intend to reintroduce fire as a relatively frequent 
participant in ecosystem management? If so, is a 300’ fuel break (DEIS page 15) necessary in an LSR, 
and one where fire is intended to be reintroduced? 

Response: Fuelbreaks are a component of a landscape-scale management strategy, they are located to 
provide anchors for potential future fuels reduction activities (i.e. prescribed fire and wildfire use). 
Fuelbreaks are designed in the context of the landscape in which they are built, so design criteria (e.g. 
width, surface fuel loading) are developed at the project level. The proposed fuelbreak will not only 
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provide a potential control point for unwanted wildfire but also would allow for future prescribed fire 
operations to maintain fuel loading in the LSR. In addition the fuelbreak would also enhance effectiveness 
of adjacent thinning, mastication, chipping and burning that is proposed. 

Comment #87: KS Wild 

Landings, in addition to the new and reconstructed roads presents a significant impediment to achieving 
the purpose and need. Roads and landings typically serve as an introduction point for noxious weeds, 
human disturbance and fire. Spreading straw seems token. 

Response: Landings are a connected action, critical for handling and storing the substantial amount of 
woody material that will be produced by removal of large amounts of small diameter trees and dead fuel 
in project units. Proper grading and ripping of disturbed surfaces and providing adequate ground cover to 
protect soil surfaces from erosion is the second best form of preventing erosion and sedimentation.  

Comment #88: KS Wild 

The conclusion that limited operating periods (LOP) will be sufficient to avoid direct effects on NSO and 
goshawks, as contended on page 26, is counterintuitive and in need of support. 

Response: The purpose of the LOP is not to avoid all levels of potential disturbance but rather to prevent 
disrupting successful reproduction by avoiding disturbance to owls or goshawks during critical periods of 
the breeding season or when young-of-the-year are not mobile enough to readily move from the 
disturbance (DEIS, pages G-15 and H-10). Surveys would be conducted to determine owl/goshawk 
breeding activity and thus the need for an LOP in any given area. 

Comment #89: KS Wild 

On page 27, the plan indicates that plan activities will produce approximately one ton of erosion per acre 
under either action alternative. One ton per acre may be low to moderate when compared to traditional 
timber operations, but this probably says more about the damage from more intensive logging than it does 
about the lack of damage from the proposed action. A ton per acre sounds like an awful lot. Where will it 
go? Coho habitat? Why not consider other yarding methods that would result in less erosion? Shouldn’t 
this soils section consider lost soil productivity from erosion and compaction? 

Response: The DEIS (page 104) explains that erosion due to the project will be low to moderate, less 
than 1 ton per acre. Based on WEPP erosion modeling for the project, thinning units will produce from 
0.17 to 0.25 tons/acre of sediment which is likely to be captured by streamside forested buffers so that no 
sediments will reach critical waterways. Lost soil productivity from erosion and compaction will be 
negligible and insignificant due to resource protection measures, including limited operating periods for 
fine-textured soils and best management practices. Stand-replacing wildfire would cause sheet and rill 
erosion in the productive topsoil at rates as high 74 tons per acre, far exceeding soil formation rates of 1 
to 2 tons per acre per year (DEIS, page 103). Because erosion rates would be excessive if a stand-
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replacing fire occurred, the project is designed to reduce the probability of stand-replacing wildfire which 
also provides protection for soil resources. 

A small amount of project-related sediment may reach coho salmon designated critical habitat, but 
any increase in stream sediment would be so small that it is immeasurable and not likely to have any 
lasting or meaningful effect to fish habitat. Coho salmon would not be affected by the project because 
they do not occur in proximity to project activities (nearest occupied critical habitat is 30 miles 
downstream). 

Comment #90: KS Wild 

MIS: The agency must provide information describing population numbers, locations, and trends for key 
wildlife species, nor monitoring data to determine that the proposed action would maintain numbers and 
distribution of these species sufficient to ensure long‐term viability. Because there is no available data 
for numerous MIS in the project area, the Service lacks the necessary underlying information for use of a 
habitat analysis in lieu of actual population studies. 

Response: Population studies are available for some species that occur on the Forest including northern 
spotted owl, deer and various birds. The management indicator analysis selects example species for each 
potentially-affected assemblage and evaluates project effects to key habitat components along with best 
available data for habitat trends and species population information. 

Comment #91: KS Wild 

We know from the WA that forest fragmentation in these watersheds is a serious problem for many MIS 
species and that late mature and old growth forest types are in severe deficit in the project area. Hence we 
believe it is necessary for the EIS to disclose information and analysis regarding MIS population trends in 
these watersheds. 

Response: Late mature and old growth forests are not in severe deficit in the project area (see analysis of 
15% S&G near the end of Appendix G). The Forest Plan for the Shasta-Trinity National Forest did not 
identify Management Indicator Species (MIS), but rather management indicator assemblages, and the 
Forest Plan included a list of wildlife species that were representative of each assemblage (Forest Plan, 
page 3-24). Population trends of all wildlife species that occur in the project area are not considered 
relevant to the decision of whether or not to implement the Gemmill Thin Project; see the Forest-level 
management indicator report for more population information. The project-level management indicator 
assemblage analysis found that the effects of this project would not change the existing distribution or 
quantity of management indicator assemblage habitat. 
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Comment #92: KS Wild 

USFWS findings and conclusions13 on threats facing fisher must be included in the analysis of the 
proposed project. Several of them including those related to canopy cover and connectivity seem to be 
exacerbated by the terms of the DEIS. Please note that the WAs acknowledge that habitat for interior 
species like the Fisher is highly fragmented and that the LSRs are well below the RMR for late 
successional forests. The forthcoming FEIS document must address the impacts of harvest activities and 
road construction on Pacific Fishers. 

Response: The Federal Register citation the commenter refers to includes major threats to the fisher as 
actions that fragment or remove key elements of fisher habitat. See the response to comment #60 
concerning connectivity (i.e., fragmentation). Key elements of fisher habitat are described on DEIS, pages 
H-13 and H-14. Note that fisher and spotted owl habitat are virtually identical (DEIS, page H-13). All key 
habitat components (elements) were prioritized for retention during the development of the proposed 
treatments (DEIS, page 58 and 59). The citation goes on to list stand-replacing fir as a major potential 
threat to the fisher. The stands’ response to fire is much more favorable to maintaining owl (and fisher) 
habitat with the proposed thinning (DEIS, page 65 and Figures 3-7 & 3-8). The interdisciplinary team 
developed the thinning from below prescriptions as a balance between the maintenance of canopy closure 
related to owl habitat and a reduction in existing/future fuels to prevent the loss of habitat due to wildfire 
(DEIS, page 58). Other threats included in the citation (i.e., sudden oak death syndrome; urban, rural, and 
highway development; and viral diseases) are not specifically relevant to the Gemmill Thin Project. 

The impacts of harvest activities and (temporary) road construction on Pacific fishers is addressed in 
the DEIS on pages H-18 and H-20 thru H-35. Current condition and project consistency with Forest Plan 
old growth retention standard and guidelines (15% S&G) is discussed on DEIS, page 47 and starting on 
G-34.  

Comment #93: KS Wild 

Recent significant information regarding NSO population decline across its range, and the emergence of 
new threats not contemplated when the Northwest Forest Plan or the Shasta-Trinity LRMP were signed, 
require the agency to consider and disclose information that contradicts the assumptions of the Forest 
Plan and the LRMP prior to issuing a decision to implement this timber sale. 

Response: The NWFP and the LRMP (Forest Plan) are based upon the habitat requirements of the 
northern spotted owl. The Gemmill Thin Project focuses on maintaining, protecting and developing 
spotted owl habitat. There is no evidence that any of the short-term negative impacts of the proposed 
actions would magnify the impacts of ‘new’ threats such as West Nile virus or competition from the 
barred owl. As part of the wildlife biological analysis and consultation with U.S. Fish and Wildlife 
Service, the interdisciplinary team considered all current information regarding NSO populations and how 
the project may affect this species and habitat. 

                                                 
13 USFWS Candidate Notice of Review, 71 Fed. Reg. 53777 (Sept. 12, 2006). 
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Comment #94: KS Wild 

Survey and Manage: The DEIS contains no discussion or information whatsoever about the influence of 
surveys on project layout and design. The forthcoming FEIS document must disclose the timing, results 
and influence of surveys. The Forest Service must not rely on the illegal non‐NEPA plan amendment “of 
the 2003 Annual Species Review. 

Response: Wildlife survey and manage species are discussed on DEIS, page 52; botany survey and 
manage species are discussed on DEIS, page 85. 

Comment #95: KS Wild 

The regional decline of migratory birds is a significant issue for this project. The FEIS for this project 
should analyze and disclose the potential impacts of conifer thinning operations and brush removal on 
neotropical bird population trends. 

Response: Population trends of migratory birds were not identified as a significant issue for this project. 
As part of project planning the Forest Service considered migratory birds. A project-level migratory bird 
analysis report is available in the project record, and summarized in the DEIS page 72. Project level 
protection measures such as snag and down wood retention, riparian protection and limited operating 
periods provide protection for migratory birds. 

Comment #96: KS Wild 

Our organizations propose an action alternative in which: 
1. Existing plantations and previously regenerated stands are thinned and yarding primarily using 

previous skid trails that will be ripped following harvest activities. The road system already 
existing in the project area should be adequate to provide mechanical access to these units. 

2. Native unlogged (or lightly logged) fire-suppressed stands on moderate slopes that have existing 
logging road access are thinned from below (retaining 60% canopy and all large diameter and 
late‐successional trees) and yarded using the least damaging method practicable. 

3. Native unlogged (or lightly logged) fire-suppressed stands that are inaccessible via the existing 
road network are either thinned from below and helicopter yarded, or subjected to hand work. 

4. Logged stands are subjected to prescribed fire post-harvest. Underburning is implemented. 
5. No new (system or “temporary”) logging roads are constructed and existing roads that can be 

decommissioned and rehabilitated are. 
6. Activities in riparian reserves are limited to hand work, helicopter yarding, or existing skid trails, 

so as to avoid skyline yarding corridors or further tractor yarding impacts within the reserves. 
7. Understory thinning on public lands around private land boundaries is conducted by the agency 

rather than by landowners. 
8. Road densities in the LSRs and AWWCs are reduced as recommended by the watershed analysis 

WA and the late successional reserve assessment (LSRA). 
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9. Existing late‐successional/mature stands on steep slopes (such as unit 277) are not subject to 
canopy reduction treatments. 

10. Roadless areas are managed so‐as to retain their roadless character and their eligibility for 
wilderness designation. 

Response: Many aspects of the proposed alternative are similar to the proposed action and/or other 
alternatives discussed in the EIS.  

1. Existing plantations are thinned and yarded primarily using previous skid trails that will be 
ripped following harvest and the road system provides access (no new road construction, only 
temporary roads);  

2. Fire-suppressed stands on moderate slopes are thinned from below retaining 60% canopy closure 
and all large diameter trees;  

3. Fire-suppressed stands that are inaccessible via the existing road network are thinned from below 
and helicopter yarded with Alternative 1; 

4. Alternatives 1 and 3 involve handpiling and burning to reduce fuels; a foreseeable action is the 
Gemmill Fuels Project which proposes underburning some of which would occur in Gemmill 
Thin units. This foreseeable action also involves underburnining in dense shrub-dominated areas 
in the vicinity; 

5. Existing roads that can be decommissioned and rehabilitated are, as proposed in Alternatives 1 
and 3. Proposed temporary roads are needed to remove the understory trees, surface and ladder 
fuels from forest stands; 

6. No temporary roads would be constructed, and no tractor piling would occur, in Riparian 
Reserves. Proposed thinning would only occur farther than 150 feet from intermittent and 
ephemeral channels (no RR associated with perennial streams affected); 

7. Both action alternatives propose thinning from below on public land; 
8. Road densities in the project area are reduced as recommended by WA and LRSA); 
9. There is no unit 277 in this project, does not apply; 
10. The project area does not have any overlap with roadless area and will not affect roadless 

character in any roadless area or impact wilderness designation for any roadless area. 

Comment #97: KS Wild 

Please see Odion, D.C., E.J. Frost, J.R. Strittholt, H. Jiang, D.A. DellaSala and M.A. Moritz. 2004. 
Patterns of fire severity and forest conditions in the western Klamath Mountains, California. Conservation 
Biology 18(4): 927‐936. This paper is included as an attachment to these comments. 

Response: The commenter also included other publications with their comment letter, these were 
reviewed and the conclusions presented were considered as part of this project-specific interdisciplinary 
environmental analysis. Along with Odion et al (2004), the publications included with KS Wild comments 
include: 
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• Trombulak, S.C. and C.A. Frissell, 2000. Review of ecological effects of roads on terrestrial and 
aquatic communities. Conservation Biology 14(1): 18-30. 

• Ortega, Y.K. and D.E. Capen, 1999. Effects of forest roads on habitat quality for ovenbirds in a 
forested landscape. The Auk 116(4): 937-946.  

• Marsh, D.M. and N.G. Beckman, 2004. Effects of forest roads on the abundance and activity of 
terrestrial salamanders. Ecological Applications 14(6): 1882-1891. 

Any discussion of fire hazard, burn severity, and/or fire effects is fundamentally incomplete without 
discussion of fuels (amount and distribution), fire weather, and topography – the main drivers of fire 
behavior, commonly known as the fire behavior triangle. The Odion et al (2004) publication is of limited 
applicability because it fails to consider fire weather and topography in its analysis. Fire hazard is not 
determined by fuels alone; resultant patterns of a given fire event are determined by fire behavior, 
determined by the fire behavior triangle. Scientists and land managers long have recognized that fuels, 
topography, and weather are the chief determinants of wildland fire behavior, and that, of these, only fuels 
can be managed (Weatherspoon and Skinner, 1995). Weatherspoon and Skinner (1995) was cited 
repeatedly in Odion et al (2004), yet these fundamental elements of fire behavior were apparently not 
investigated as covariates in Odion analysis of fire patterns. 

Current science indicates that thinning combined with fuels treatment can reduce the risk of stand-
destroying fire,14 and the Forest disagrees that the Odion paper referenced above provides supporting 
evidence that the proposed action increases fire hazard in areas like the ones proposed for treatment. In 
addition, the Odion paper does not dispute the use of thinning to improve forest health and facilitate 
treatment of existing ground fuels. The Odion study evaluated trends in fire behavior over a large-scale 
geographic area (the Klamath Mountains) utilizing a very small sample (100 sample points to describe 
relationships over nearly a quarter million acres). The actions proposed in this project were based on an 
evaluation of site-specific conditions and timber harvest/fuels reduction prescriptions were developed in 
response to these specific site conditions in the project area. 

                                                 
14 See Murphy et al (2007) and Agee & Skinner (2005) for a discussion of how past fuels reduction projects have 
influenced fire behavior in recent Northern California wildfires. 
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Soil Map Units within Thinning Units _______________________  
Table M-1. Gemmill Action Area Soil Map Units 

Map Unit Map Unit Name 
 

Percent of Map 
Unit – Major Soil 

16 Brader, 40-60 % slopes 75 
35 Deadwood-Nenus Complex, 40-60 % slopes 60 
80 Goulding vgl , 40-60 % slopes 75 
84 Goulding-Neuns Complex, 40-60 % slopes 50 
115 Holland, 0-20 % slopes 75 
126 Holland-Nenus Complex, 20-40 % slopes 55 
137 Hugo-Nenus Complex, 20-40 % slopes 50 
178 Marpa-Goulding Complex, 20-40 % slopes 50 
182 Marpa-Holland Complex, 20-40 % slopes 60 
202 Nenus, 20-40 % slopes 75 
203 Nenus, 40-60 % slopes 75 
206 Nenus-Deadwood Complex ,40-60 % slopes 50 
216 Neuns- Hugo Complex, 40-60 % slopes 50 
227 Nenus, deep-Hugo Complex, 20-40 % slopes 60 
351 Xerofluvents – Riverwash, 0-20 % slopes 70 

Soil Descriptions taken in the Field_________________________  
Table M-2. Soil Pit Descriptions (Generalized) 

Soil Pit # Map 
Unit 

Series Depth Depth Class Slope/Aspect Parent Material Position Elevation 

ST7809 80 Goulding 19” Shallow 40%/SE-facing Metasediment Foothill 3700 ft 
ST0423 137 Hugo 48” Deep 10%/SW-facing Nonmarine Terrace 3976 ft 
ST0424 178 Goulding 18” Shallow 45%/S-facing Metasediment Mt. side 4510 ft 
ST0425 137 Hugo 48” Deep 15%/SE-facing Metasediment Summit 4038 ft 
ST0426 137 Hugo 55” Deep 15%/SE-facing Nonmarine Summit 4034 ft 
ST0501 137 Hugo 62” V-Deep 25%/E-facing Metasediment Mt. side 4060 ft 
ST0502 203 Neuns 32” M-deep 60%/NW-facing Metasediment Mt. side 3910 ft 
ST0503 137 Hugo 42” Deep 20%/S-facing Metasediment Foothill 3650 ft 
Soils are: Deep to moderately deep with surface textures of loam to gravelly loam, and subsoil textures of clay loam, gravelly clay 
loam. 
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Table M-3. Gemmill soil ratings for map units found in this project area (bare soil) 

Soil Series 
Slope Group 

Map Units Depth Rock 
Type

Surface 
Texture 

Clay % Burn 
Damage 

Compaction 
Rating 

Erosion Hazard 
(bare soils) 

Brader 16 S MS gl 15-25 moderate high H/22 
Deadwood 
 40 – 60% 

35, 206 S MS vgsl 10-20 moderate moderate H/15 

Hugo 
20 – 40% 

137, 216 VD LS l 20-40 moderate severe H/14 

Goulding 
20 – 60% 

80, 84, 178 S MS gsl 6-14 moderate moderate MH/12 

Holland 
0 – 40% 

115, 182 MD MS l 20-38 moderate severe H/14 

Marpa 
20 – 40% 

178, 182 MD MS gl 18-30 moderate high M/11 

Neuns 
20 – 60% 

35, 84, 
137,203 
206,216 

MD MV vgl 10-25 moderate moderate M/9 

Depth Classes: 
S = shallow (10-20”) 
MD = mod deep (20-40”) 
D = deep (40-60”) 
VD = very deep (>60”) 

Parent Material: 
MS = metasediments 
MV = metavolcanics 
LS = landslide sediments 

Soil Texture: 
l = loam 
gl = gravelly loam 
vg = very gravelly  
sl = sandy loam 

Compaction: 
Mod = slight harm 
High = mod harm 
Severe = harmful 

Erosion Hazard: 
L = low (<4) 
M = moderate (4 -12) 
H = high (13-29) 

Table M-4. Gemmill Soil Physical Properties 
Particle Size Dis. 

Topsoil 
Series AWC 

(in/in) 
Drain. Rock 

% 
Erod. 
(Kf,K) 

C Si S 

Perm. 
(in/hr) 

K 
Sat 

(in/h) 

Hydro 
Group 

Brader .13-.15 W 15-35 .37/.20 - - - .6-2 9-33 C 
Deadwood .07-.09 W 50-85 .32/.10 - - - 2-6 33-99 D 
Goulding .13-.15 W 30-60 .37/.15 - - - 2-6 33-99 D 
Holland .13-.15 MW 15-35 .37/.20 11 27 62 .6-2 9-33 B 
Hugo .14-.16 W 10-25 .37/.32 5 25 70 .6-2 9-33 B 
Marpa .12-.14 W 25-50 .37/.24 13 63 24 .6-2 9-33 B 
Neuns .07-.09 W 40-65 .32/.10 17 31 48 2-6 33-99 C 
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Table M-5. Existing Soil Cover Conditions on Selected Harvest Units 

Log Decomposition Class Thin Unit 
# 

Slope 
Range 

% 

Soil 
Cover 

% 

Duff Depth
(in) 

LWD 
(logs/ac) 

Fuel 
(tons/ac) 2 3 4 5 

16 20-30 100 2.5 No data 24.4 No data 
17 30-45 100 1.8 - 13.0  -   
18 5-15 100 5.0 - 23.0  -   
19 10-25 98 2.0 - 14.2  -   
20 5-40 95 2.5 - 28.2  -   
21 20-40 90 2.1 - 32.1  -   
22 10-45 98 2.5 - 28.3  -   
23 20-40 95 3.0 - 26.5  -   
24 40-55 100 3.5 - 37.3  -   
25 20-45 90 2.1 - 45.1  -   
26 5-35 95 2.5 10-20 38.2  x   
27 15-45 100 3.3 3-15 32.1 x x   
28 30-40 100 1.8 1-5 5.5     
29 10-30 98 3.5 4-20 22.4   x  
30 5-40 95 3.8 3-8 23.7 x x x  
31 None         
32 5-35 100 2.0 4-16 21.0 x    
33 5-40 90 3.2 3-9 28.5  x x  
34 None         
35 10-50 95 3.1 3-15 29.7   x x 
36 20-30 98 2.2 9-12 35.1  x x  
37 20-30 100 1.8 5-9 42.3  x x  
38 40-50 98 2.0 10-14 37.1  x x  
39 30-40 98 2.0  48.7     
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Table M-6. Erosion Hazard Ratings for bare (black), current (blue), and treated (red) slopes (on thinning unit 
soils) 

% Slope Texture Erodibility 
Water 

Movement
Runoff 

Production

Runoff 
Production

Rating Slope

Runoff 
Energy 
Rating

Soil 
Cover 

% 

Soil 
Cover 
Rating 

Erosion
Hazard
Rating Rating

Deadwood 

40 - 60% bare 3 2 3 8 2.67 50 0.5 0-10 5 15.0 High 

current 3 2 3 8 2.67 50 0.5 90-100 1 4.5 Mod 

treated 3 2 3 8 2.67 50 0.5 50-70 2 9.0 Mod 

Goulding 

20 - 40% bare 3 2 3 9 3.0 30 0.3 0-10 5 9.0 Mod 

current 3 2 3 9 3.0 30 0.3 90-100 1 1.8 Low 

treated 3 2 3 9 3.0 30 0.3 50-70 2 3.6 Low 

40 - 60% bare 3 2 3 9 3.0 50 0.5 0-10 5 15.0 High 

current 3 2 3 9 3.0 50 0.5 90-100 1 3.0 Low 

treated 3 2 3 9 3.0 50 0.5 50-70 2 6.0 Mod 

Holland 

0 - 20% bare 3 3 3 9 3.00 10 0.1 0-10 5 4.5 Mod 

current 3 3 3 9 3.00 10 0.1 90-100 1 0.9 Low 

treated 3 3 3 9 3.00 10 0.1 50-70 2 1.8 Low 

20 - 40% bare 3 3 3 9 3.00 30 0.3 0-10 5 13.5 High 

current 3 3 3 9 3.00 30 0.3 90-100 1 2.7 Low 

treated 3 3 3 9 3.00 30 0.3 50-70 2 5.4 Mod 

Hugo 

20 - 40% bare 3 3 3 9 3.00 30 0.3 0-10 5 13.5 High 

current 3 3 3 9 3.00 30 0.3 90-100 1 2.7 Low 

treated 3 3 3 9 3.00 30 0.3 50-70 2 5.4 Mod 

Marpa 

20 - 40% bare 3 2 3 9 3.00 30 0.3 0-10 5 9.0 Mod 

current 3 2 3 9 3.00 30 0.3 90-100 1 1.8 Low 

treated 3 2 3 9 3.00 30 0.3 50-70 2 3.6 Low 

Nenus 

20 - 40% bare 3 2 3 8 2.67 30 0.3 0-10 5 8.0 Mod 

current 3 2 3 8 2.67 30 0.3 90-100 1 1.6 Low 

treated 3 2 3 8 2.67 30 0.3 50-70 2 3.2 Low 

40 - 60% bare 3 2 2 8 2.67 50 0.5 0-10 5 13.3 High 

current 3 2 2 8 2.67 50 0.5 90-100 1 2.7 Low 

treated 3 2 2 8 2.67 50 0.5 50-70 2 5.3 Mod 

An erosion hazard rating (EHR) of 1 to 4 is low, 4 to 12 is moderate, 13 to 29 is high, and greater than 29 
is very high. Soil cover can be any combination of duff mat, litter, fine organic materials (<3 in. dia.), 
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South Fork Management Unit - Shasta-Trinity National Forest - M-5 

coarse organic materials (>3 in. dia.), live vegetation in contact with soil, or rock fragments (>3/4 in. 
dia.). 

This table shows (in yellow) when you change the cover amounts (removal by fire) that the erosion 
hazard is 2 to 5 times as much.  It assumes a natural vegetative cover (blue) of 90 to 100% and the effect 
of complete vegetative cover removal leaving only 0 to 10% (hot intensity fire). Planned treatment (red) 
of fuels will leave 50 to 70% cover and erosion hazard levels will be on the whole low to moderate. Some 
soils can handle complete removal of vegetation without increasing erosion too much (Goulding and 
Nenus). This is due to the rock content of the soil and rocky cover. Others are dependent of soil cover and 
without it erode (Hugo, Marpa, and Holland).
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Table M-7. Gemmill Action Area WEPP Surface Erosion Rates (selected major soils) 

Hillslope erosion: (50 year average) 
Condition Erosion (t/a) Sediment (t/a) 
Predevelopment 
 Neuns 0.09 0.09 
 Hugo 0.07 0.07 
Severe Wildfire 
 Neuns 73.80 73.80 
 Hugo 29.56 29.56 
Pvt - GTR/Clearcut 
 Neuns 0.65 0.24 
 Hugo 0.37 0.09 
Thinned Stand 
Neuns 0.25 0.18 
Hugo 0.17 0.06 
Prescribed Fire (low to mod. with forested buffer) 
Underburn - 50% cover 

Neuns 6.15 0.69 
Hugo 5.16 0.23 
Brushburn - 30% cover 

Neuns 27.11 1.06 
Hugo 22.17 0.35 
Skid-Trails (5 to 10% of area) with forested buffer 
bare soils -Neuns 39.93 0.55 
bare soils -Hugo 25.60 0.18 
slash cover - Neuns 0.64 0.18 
slash cover - Hugo 0.75 0.15 
Landings (60ea @ 1ac = 60 acres) flat areas 
bare soils -Neuns 0.34 0.29 
bare soils -Hugo 0.20 0.16 
slash cover - Neuns 0.02 0.02 
slash cover - Hugo 0.01 0.01 
Post Harvest Recoveries 
1 yr after GTR + burn with forested buffer 

Neuns 8.67 0.99 
Hugo 8.50 0.26 
2-4 yrs after GTR + burn with forested buffer 

Neuns 0.87 0.25 
Hugo 0.77 0.13 
4-6 yrs after GTR + burn with forested buffer 

Neuns 0.02 0.01 
Hugo 0.04 0.04 
4-6 yrs after selective thin with forested buffer 

Neuns 0.16 0.12 
Hugo 0.09 0.06 
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Biological Evaluation 

Prepared by: Loren Everest, Journey level Fisheries Biologist - May 2006 
Updated by: Donnie Ratcliff, Journey level Fisheries Biologist - January 2009 

Reviewed by: William Brock, Fisheries/Aquatics Program Manager - February 2, 2009 

Introduction ____________________________________________  

Purpose of the Assessment  

The purpose of this Biological Assessment/Biological Evaluation (BA/BE) is to review the Gemmill Thin 
(Project) in sufficient detail to determine if the action is likely to adversely affect any threatened, 
endangered, or proposed species, or designated or proposed critical habitat. This BA/BE is prepared in 
accordance with legal requirements set forth under section 7 of the Endangered Species Act (ESA) (19 
U.S.C. 1536 (c)), and follows the standards established in Forest Service Manual direction (FSM 
2672.42). 

This BA uses the process developed by an interagency group including the National Marine Fisheries 
Service (NMFS), U.S. Fish and Wildlife Service (USFWS), USDI-Bureau of Land Management (USDI-
BLM), and the U.S. Forest Service (USDA-FS) known as the Analytical Process for Developing 
Biological Assessments for Federal Actions Affecting Fish Within the Northwest Forest Plan Area (AP) 
(USDA-FS et al. 2004). 

The AP involves two fundamental steps: 
1). Assembling and presenting the best available scientific and commercial information from a variety 

of sources, including watershed analysis (WA), National Environmental Policy Act (NEPA) analysis, and 
other analyses used to implement the Forest Service Land and Resource Management Plan. 

2). Developing a biological assessment using analytical procedures that are based upon requirements 
for BAs specified in 50 CFR § 402.12(f) and described in the ESA consultation Handbook (USDI and 
USDC 1998). 

This document addresses the following species and habitats: 

Threatened Fish 

The National Marine Fisheries Service (NMFS) publicly announced its status finding and intent to 
propose Southern Oregon Northern California Coast (SONCC) Evolutionarily Significant Unit (ESU) of 
coho salmon (Oncorhynchus kisutch) as threatened under ESA on July 19, 1995. Its finding on SONCC 
ESU coho salmon was published in the Federal Register on July 25, 1995 (60 FR 38011). NMFS made a 
final decision to list the SONCC ESU coho salmon as threatened under ESA on April 25 1997. Their 
finding was published in the Federal Register on May 6, 1997 (62 FR 24588).  
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Designated Critical Habitat 

In the May 5, 1999 Federal Register (64 FR 24049-24062), NMFS announced designation of Critical 
Habitat (CH) for the SONCC ESU coho Salmon. The notice defined critical habitat as follows: 

“Critical habitat is designated to include all river reaches accessible to listed coho salmon between 
Cape Blanco, Oregon, and Punta Gorda, California. Critical habitat consists of the water, substrate, 
and adjacent riparian zone of estuarine and riverine reaches (including off-channel habitats) in 
hydrologic units and counties identified in Table 6 [Table 6 of referenced Federal Register notice 
not included in this document] of this part [includes the SFTR in Trinity County]. Accessible 
reaches are those within the historical range of the ESU that can still be occupied by any life stage 
of coho salmon. Inaccessible reaches are those above specific dams identified in Table 6 of this 
part or above longstanding, naturally impassable barriers (i.e. natural waterfalls in existence for at 
least several hundred years).” No dams or barriers were identified on the SFTR. (NMFS 1999, 64 
FR 24061). 

The “adjacent riparian zone” was defined in the preamble to the Critical Habitat Designation as follows: 
“…Specifically, the adjacent riparian area is defined as the area adjacent to a stream that provides 
the following functions: shade, sediment, nutrient or chemical regulation, streambank stability, and 
input of large woody debris or organic matter.” (NMFS 1999, 64 FR 24055). 

The reach of SONCC ESU coho salmon critical habitat includes the reach of the South Fork Trinity 
River (SFTR) adjacent to, and downstream of, the Project area. 

Essential Fish Habitat 

The Magnuson-Stevens Fishery Conservation Management Act (MSFCMA), as amended by the 
Sustainable Fisheries Act of 1996 (Public Law 104-297), requires all Federal agencies to consult with 
NMFS on all actions or proposed actions (permitted, funded, or undertaken by the agency) that may 
adversely affect Essential Fish Habitat. Essential Fish Habitat (EFH) is defined as those waters and 
substrate necessary to commercially important fish, including various Pacific salmon species, for 
spawning, breeding, feeding, and growth to maturity. In addition to their listing under the ESA, coho 
salmon (O. kisutch) are also managed by NMFS under the MSFCMA, which prompts an EFH 
consultation in addition to an ESA consultation. Similarly, EFH consultation is required for Chinook 
salmon (O. tshawytscha) habitat, even if they are not listed under ESA. EFH consultation is being 
consolidated with ESA consultation based upon the NMFS finding that the ESA Section 7 consultation 
process used by the U.S. Department of Agriculture – Forest Service (FS) can be used to satisfy the EFH 
consultation. In this regard, this BA/BE is also the EFH assessment of the action. 

Shasta-Trinity National Forest (STNF) Forest Service Sensitive Species as of 
October 15, 2007 

• Upper Klamath/Trinity Chinook (UKTR) ESU-spring run (O. tshawytscha) 

• Upper Trinity River Chinook (UTR) ESU-fall run (O. tshawytscha) 
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• Klamath Mountain Province Steelhead (KMP) ESU (O. mykiss) 

• McCloud River redband trout (O. mykiss stonei) 

• Hardhead (Mylopharodon conocephalus) 

The Sensitive Species Program is developed to meet obligations under the ESA, the National Forest 
Management Act (NFMA) and our national policy direction as stated in the FS Manual section 2670, and 
the U.S. Department of Agriculture Regulation 9500-4. The Sensitive Species Program is our proactive 
approach to conserving species to prevent a trend toward listing under the ESA and assists in providing 
for a diversity of plant and animal communities [16 U.S.C. 1604(g) (3) (B)] as part of our multiple use 
mandate and to maintain “viable populations of existing native and desired non-native species in the 
planning area “as required by NFMA (36 CFR 219.19). An analysis of the potential effects of a proposed 
project on sensitive species is documented in this BA/BE. The following FS Sensitive fish species do not 
occur in the action area and will not be affected by activities occurring within the action area and 
therefore, will not be addressed: 

• McCloud River redband trout 

• Hardhead 

ESA Consultation 

The Alternative Consultation Agreement (ACA) was prepared pursuant to the Joint Counterpart 
Endangered Species Act (ESA) Section 7 Consultation Regulations issued on December 8, 2003 (Federal 
Register, pages 68254-68265), to support implementation of the ESA. The counterpart regulations 
complement the general consultation regulations at 50 CFR 402 by providing an alternative process for 
completing section 7 consultations for Federal agency actions that authorize, fund, or carry out projects 
that support the National Fire Plan (NFP). The purpose of the counterpart regulations is to enhance the 
efficiency and effectiveness of the consultation process under section 7 of the ESA for NFP projects by 
providing an optional alternative to the procedures found in §§ 402.13 and 402.14(b) when the Forest 
Service determines a project is “not likely to adversely affect” (NLAA) any listed species or designated 
critical habitat. Implementation of the counterpart regulations and this ACA is expected to maintain the 
same level of protection for threatened and endangered species and designated critical habitat as under 50 
CFR Part 402, Subpart B. It is expected that projects with NLAA determinations by the Forest Service 
would have been considered to be NLAA determinations by the NOAA Fisheries. 

Summary of Proposed Action 

The Shasta-Trinity National Forest proposes to thin trees and reduce existing fuels on approximately 
1,700 acres of National Forest System lands. Treatments will consist of thinning harvest to remove 
competing understory trees, road restoration, and removal of small trees and shrubs to protect and 
enhance an area designated by the Forest Land and Resource Management Plan (LRMP) as Late 
Successional Reserve (LSR). 
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Purpose and Need for Action  

The Gemmill Thin analysis area is located almost entirely within the Chanchelulla Late Successional 
Reserve (LSR) RC-331 and designated northern spotted owl (Strix occidentalis occidentalis) critical 
habitat CHU CA-36. The analysis area is bounded on the north by the Chanchelulla Wilderness and 
roadless area, and by private lands including those associated with the community of Wildwood to the 
south and west. The Gemmill area was prioritized for analysis because of its high quality late successional 
old-growth habitats, and its location between wilderness, roadless, and an area of private land 
experiencing increasing public use. 

The purpose of thinning these young stands in late-successional reserves is to reduce the fire hazard 
of spreading crown fire by removing some of the understory tree density, and to maintain stand growth 
toward late-successional conditions by giving individual trees more room to grow. Within Riparian 
Reserves, Forest Plan ecosystem objectives are to provide connecting travel corridors for wildlife species, 
particularly late-successional dependent species, by using Riparian Reserves and applying silvicultural 
prescriptions (Forest Plan 4-53). Areas proposed for thinning within Riparian Reserves are pole to small 
sawtimber size classes. These areas are generally overstocked with high densities of understory trees that 
are also a hazard as a fuel ladder for crown fire spread. The purpose of thinning these young stands in 
riparian reserves is to reduce the fire hazard of spreading crown fire by removing some of the understory 
trees density, and to increase the distribution and abundance of riparian obligate vegetation, including 
deciduous hardwood species. 

There is a need to: 

• Protect the large, old conifer and hardwood component, large log and snag component, and 
existing overstory canopy cover. 

• Develop desired late successional stand characteristics in those stands that do not currently 
exhibit late successional habitat conditions.  

• Improve late successional habitat connectivity by reducing fragmentation of upland habitats and 
increasing block size of existing habitats.  

• Improve vegetative species diversity, increase recruitment of black oak, madrone, sugar pine, 
ponderosa pine, and riparian obligate species where appropriate.  

• Protect and enhance perennial and ephemeral aquatic systems found within the Gemmill analysis 
area. Maintain and restore riparian conditions as described in the nine Aquatic Conservation 
Strategy (ACS) objectives.  

• Reduce the likelihood of stand replacing wildfire while promoting long term sustainability of 
late successional habitats.  

• Focus fuels treatments to reduce canopy continuity, ladder fuels, and fuel loadings on forest 
lands adjacent to private properties, primary travelways and key defensive locations.  
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• Remove ladder fuels and activity fuels in the more interior stands to reduce fuel continuity, 
increase resistance to surface fires, insect and disease, and to increase tolerance to drought and 
other stressful conditions. 

Location of Proposed Action 

The project is in T.29 and 30 N., R.10 and 11 W., Mt. Diablo Meridian, immediately north and east of the 
community of Wildwood, California and south of Chanchelulla Wilderness and Roadless areas. The 
project falls within a 4,800 acre analysis area which includes all or portions of Hall City Creek, Wilson 
Creek and Chanchelulla Creek subwatersheds. 

Management Direction 

The Gemmill Thin assessment area is located within Management Area 21, the Wildwood Management 
Area. The Desired Future Condition and Supplemental Management Direction for the Wildwood 
Management Area provided guidance for the analysis. Stands exhibiting Late Successional Forest habitat 
conditions are managed to maintain health and diversity components through the use of fire and thinning 
from below (Forest Plan 4-166). Forest Plan objectives for stands not yet exhibiting late successional 
conditions are to accelerate the development of late-successional conditions while making the future stand 
less susceptible to natural disturbances (Forest Plan 4-37).  
The Shasta-Trinity National Forests Forest Wide LSR Assessment provides additional guidance stating 
“The overriding goal of management in LSRs is to maintain, protect and restore conditions of late-
successional forest ecosystems, which serve as habitat for late-successional associated species”. (LSR 
Assessment, page 4-1). The LSR Assessment identified four primary management objectives for LSRs: 

• Protect existing late-successional habitat from threats (of habitat loss) that occur inside and 
outside LSRs. 

• Promote the continued development of the late-successional characteristics. 

• Protect mid and early-successional vegetation from loss to large-scale disturbance events. 

• Promote connectivity of late successional habitat within LSRs. 

The LSR Assessment also identified a need to harvest trees up to 150 years of age to help meet 
objectives for late successional habitat development. 

In October 2000, in response to a report by the General Accounting Office conclusion that “the most 
extensive and serious problem related to the health of national forests in the interior West is the over-
accumulation of vegetation,” a cohesive strategy for protecting people and sustaining resources in fire-
adapted ecosystems was developed (NFP page 12). This cohesive strategy has become known as the 
“National Fire Plan” (NFP). The priorities of the NFP are Wildland Urban Interface (WUI), readily 
accessible municipal watersheds, threatened and endangered species habitat and maintenance of existing 
low risk Condition Class 1 areas. 
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Record of Decision and Forest Land and Resource Management Plan 

The Record of Decision (ROD) evolved from the Forest Ecosystem Management Assessment Team 
(FEMAT) Report (1993) and Final Supplemental Environmental Impact Statement (USDA and USDI 
1994a). Collectively, these documents are known as the Northwest Forest Plan. The standards and 
guidelines of the Forest’s LRMP (USDA FS 1995) were amended by the ROD (USDA-FS and USDI-
BLM 1994b).  

In the Project area, Riparian Reserves have been designated based on guidelines in the ROD and on 
the Upper Hayfork WA (USDA-FS 1998). Riparian Reserves of intermittent and ephemeral streams that 
display annual scour will have a minimum150 foot Riparian Reserve based upon the average maximum 
height of 200-year-old trees for the site.   

Riparian Reserves of fish bearing streams that display annual scour will have a 300 foot Riparian 
Reserve based upon twice the average maximum height of 200-year-old trees for the site. There are no 
inner gorges or flood plains in the project area greater than 300 feet from the defined channel of fish 
bearing streams.  

Watershed Analysis 

The Gemmill project was developed with recommendations from the Upper Hayfork Watershed Analysis 
(USDA-FS, 1998).  

Description of Proposed Action and ESA Action Area _________  
The Proposed action is designed to reduce stocking on an estimated 1,612 acres of overstocked stands 
within Late Successional Reserve and Riparian Reserve land allocation areas. 

Late-Successional Reserve (LSR) land allocation areas would be treated with implementation of the 
proposed action. Late-Successional Reserve land allocation areas would be managed to protect and 
enhance conditions of late-successional forest ecosystems. This objective would be accomplished through 
the application of silvicultural practices to control stocking, and acquire desired vegetative and fuels 
characteristics necessary to attain LSR objectives. This would be accomplished by thinning from below in 
medium-sized young growth mixed conifer and ponderosa pine stands on an estimated 1,543 acres of 
Late-Successional Reserve land allocation area. Canopy closure would be reduced from an estimated 60 
to 90%, to an estimated 60%. Merchantable (sawtimber) stems would be removed, and submerchantable 
(biomass) stems would be treated through removal, chipping, or concentration for burning within 
mechanically treated units on an estimated 1,149 acres. Currently, representative conditions within Late 
Successional Reserve areas selected for treatment include uniform structural condition, low tree species 
diversity, heavy stocking, and a loss of the hardwood stand component. Site-specific conditions in this 
assessment area are consistent with the general discussion in the Shasta-Trinity National Forest “Forest-
wide LSR Assessment,” which identified management opportunities for density management treatments 
within Late-Successional Reserves. 

Selected Riparian Reserve land allocation areas would also be treated with implementation of the 
proposed action. These selected Riparian Reserves, all of which are seasonally flowing or intermittent 

N-6 - South Fork Management Unit – Shasta-Trinity National Forest 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix N: Fisheries Biological Assessment/Biological Evaluation 

streams, would be managed to maintain and restore conditions described in the nine Aquatic Conservation 
Strategy (ACS) objectives. These objectives would be accomplished through the application of 
silvicultural practices to control stocking, and acquire desired vegetative and fuels characteristics 
necessary to attain ACS objectives. This would be accomplished by thinning from below in medium-sized 
young growth mixed conifer and ponderosa pine stands on an estimated 300 acres of Riparian Reserve 
land allocation lands. Canopy closure would be reduced from an estimated 60 to 90%, to an estimated 50 
to 60%. Merchantable (sawtimber) stems would be removed, and submerchantable (biomass) stems 
would be treated through removal, chipping, or concentration for burning within mechanically treated 
units on an estimated 251 acres. Merchantable (sawtimber) stems would be removed, and 
submerchantable stems would be treated through felling or concentration for burning within helicopter-
treated units on an estimated 28 acres. Merchantable (sawtimber) stems would be removed, and 
submerchantable stems would be treated through felling or concentration for burning within cable-treated 
units on an estimated 21 acres. 

The total harvest under this action would be approximately 4.8 million board feet (MMBF) of timber 
from 1,612 acres of National Forest System lands. This would include 1,249 acres of tractor/mechanical 
yarding, 151 acres of cable yarding, and 143 acres of helicopter yarding. Fuelbreak construction 
(individual tree mark) would be the prescribed silvicultural treatment on 200 acres, commercial thinning 
would be the prescribed silvicultural treatment on 1,343 acres, pre-commercial thinning (mastication) 
would be the prescribed silvicultural treatment on 44 acres. 

No treatment would occur within perennial fish-bearing Riparian Reserves, nor within inner gorge 
areas, nor within an estimated 50 feet of the high water mark of intermittent and ephemeral Riparian 
Reserves, whichever is greater. 

Areas determined to be at-risk for slope instability would also be excluded from treatment. Currently, 
representative conditions within Riparian Reserves selected for treatment include uniform structural 
condition, low tree species diversity, and heavy stocking. Site-specific conditions in this assessment area 
are consistent with the general discussion in the Upper Hayfork Creek Watershed Analysis and Watershed 
Analysis iteration, which identified management opportunities for density management treatments within 
Riparian Reserves. 

The proposed action would provide for fuels treatment within treatment units. Post-harvest fuels 
treatment is essential to treat slash generated during harvest activities. Fuel treatments would include 876 
acres of “treat on site” (which includes removal, mastication, chipping, or concentration for burning), to 
reduce slash concentrations and fuels hazard within treatment units; 44 acres of “treat on site” (which 
includes mastication), to reduce slash concentrations and fuels hazard within treatment units, tractor 
jackpot piling with subsequent pile burning on an estimated 229 acres, to reduce slash concentrations and 
fuels hazard within treatment units; by hand piling with the subsequent burning of handpiles on an 
estimated 62 acres, to reduce slash concentrations and fuels hazard within treatment units; and by lop and 
scatter on an estimated 401 acres, to reduce fuels hazard and to reduce ground-disturbance within 
treatment units. 
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The proposed action would require no new system road construction. An estimated 12.42 miles of 
system and non-system road would be decommissioned after completion of timber sale activities. An 
estimated 28.41 miles of system road would be reconstructed. An estimated 0.95 miles of temporary road 
would be constructed to aid in timber harvest, and ripped and closed after completion of harvest activities. 
An estimated 60 landings would be constructed or reconstructed to aid in timber harvest, and ripped and 
closed after completion of harvest activities. An existing rock pit (Midas) would be expanded to provide 
source material for road reconstruction activities. The grade on temporary roads would not exceed 20%, 
and would not be constructed on side slopes of greater than 50%. Landings would be located in 
previously disturbed areas, further disturbance would be minimized, and landings shall meet 
Occupational Health and Safety Administration (OSHA) standards. Landings would be rehabilitated to 
minimize potential localized impacts to water quality. Landing rehabilitation would include the use of 
mechanized equipment. Recommendations resulting from the Forest Road Analysis Process and Gemmill 
Roads Analysis Report (February 2006) were considered in the design of the Gemmill Thin Proposed 
Action. 

Implementation of this alternative would probably be in the form of two or more sales and/or service 
(stewardship) contracts, and grouped together into reasonable and economical packages using criteria 
such as road construction needs, unit location, logging system(s) required, volume per acre, total unit 
volume, mitigation measures, and industry/local needs. Alternative 3 of the Gemmill Environmental 
Assessment would be a similar action with a diameter cap of 18”, resulting in somewhat lower volume 
and dropping helicopter units. 

Harvest Prescription Acres Summary 
Thinning From Below  1343 Acres 
Thinning For Fuel Break 200 Acres 
Masticate (Only) 44 Acres 
Hand Pile (Only) 25 Acres 
Total 1,612 Acres 
Harvest Method Acres Summary 
Helicopter (H) 143 Acres 
Tractor (T) 1,249 Acres 
Cable (C) 151 Acres 
Masticate (Only) 44 Acres 
Hand Pile (Only) 25 Acres 
Total 1,612 Acres 
Fuels Reduction Acres Summary 
Tractor Jackpot Pile (TJP)/Burn Piles (BP) 229 Acres 
Hand Pile (HP)/Burn Piles (BP) 62 Acres 
Lop and Scatter-18” (LS18) 401 Acres 
Biomass or Masticate 876 Acres 
Masticate 44 Acres 
Total 1,612 Acres 
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Individual Unit Detail 

Unit RXX Acres Yarding 
System 

Biomass 
OPP 

Fuels Treatment Remarks 

1 Hand Pile 20 N/A No Handpile/Burn Piles Fuels buffer along private-no 
harvest. 

2 ITM-THIN 26 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. 
3 ITM-THIN 27 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. 
4 ITM-Thin 31 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. Includes portion 

of Wilson Point plantation. 
5 ITM-Thin 13 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. 
6 ITM-Thin 58 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. Adjacent to 

Midas Rock Pit. 
7 ITM-Thin 24 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. Includes “old” 

Midas blowdown area. 
8 ITM-Thin 29 T No Tractor Jackpot Pile/Burn Piles  
9 ITM-Thin 51 H No Lop/Scatter 18” North of Hall City Cave. 
10 LTM-Thin 59 T (80%) 

C (20%) 
Yes Biomass/(or-MAST)* Cable yard 20% of unit-favorable to 

30N15. 

11 ITM-Thin 24 H No Lop/Scatter 18” North of Hall City Cave. 
12 ITM-Thin 85 H (80%) 

C (20%) 
No Lop/Scatter 18” Some “Yoder” opportunity adjacent 

to 30N15. 

13 Defer 
14 ITM-Thin 2 T Yes Biomass/(or-MAST) During layout, incorporate into unit 

#10. 
15 ITM-Thin 7 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. During layout, 

incorporate into unit #7. Tough to 
ID private landline boundary on 
north end (open brushfield). 

16 LTM-Thin 63 T(75%) 
C(25%) 

No Biomass/(or-MAST) Unit all adverse to 30N04; re-open 
existing temp road to landing 
adjacent to SPI survey corner. Unit 
75% groung-operable, 25% cable. 
May be able to ground-base yard 
by agreement to private to west. 

17 ITM-Thin 37 C No Handpile Activity/Existing 
Fuels/Burn Piles 

Need to re-open existing temp 
road. Cable yard (Yoder) to temp. 

18 LTM-Thin 35 T (75%) 
C (25%) 

No Biomass/(or-MAST) Similar to #16. Unit all adverse to 
30N04; re-open existing temp road. 
Unit 75% groung-operable, 25% 
cable. May be able to ground-base 
yard by agreement to private to 
west. 

19 LTM-Thin 20 T(90%) 
C(10%) 

No Biomass/(or-MAST) Unit all adverse to 30N04; re-open 
existing temp road. Unit 90% 
groung-operable, 10% cable.  

20 LTM-Thin 74 T Yes Biomass/(or-MAST) Need to re-open three existing 
temp roads that access unit. Easy 
adverse below 29N07. 

21 LTM-Thin 54 T (90%) 
C (10%) 

Yes Biomass/(or-MAST) Will need to construct landings 
above 29N07. Estimate 25% 
adverse skid, 75% favorable skid. 
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N-10 - South Fork Management Unit – Shasta-Trinity National Forest 

Unit RXX Acres Yarding 
System 

Biomass 
OPP 

Fuels Treatment Remarks 

22 LTM-Thin 84 T (90%) 
C (10%) 

Yes Biomass/(or-MAST) Will need to construct landings 
above 29N07. Estimate 25% 
adverse skid, 75% favorable skid. 

23 ITM-Thin 26 T Yes Biomass/(or-MAST) Fairly easy ground-based unit. Old 
mine shaft in N-top corner, old 
outhouse/can dump adjacent to 
existing landing; historic arch site 
outside bdry on SE corner. 

24 Defer 
25 LTM-Thin 97 T Yes Biomass/(or-MAST) Need designated crossing from 

east spur-ridge to landing.  
26 LTM-Thin 109 T Yes Biomass/(or-MAST) Re-open existing temp road below 

29N07-build new temp “spur” to 
stay outside Hall City RR. Arch Site 
(hist) show as CA outside SW 
corner. 

27 ITM-Thin 136 T No Lop and Scatter 18”. “Protect meadow” in NE corner. 
Hist arch site in mid-NE, protect as 
CA. 

28 ITM-Thin 7 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. 
29 LTM-Thin 34 T Yes Biomass/(or-MAST) Adjacent to Hall City site. Dense 

second layer, some adverse. 
30 ITM-Thin 105 T(80%) 

C(20%0 
No Lop and Scatter 18”. Some adverse. Need temp off 

30N01for cable access. Some of 
existing temp to be used for 
skidding only, not for truck access 
(reference SRC). 

31 ITM-Thin 7 T No Tractor Jackpot Pile/Burn Piles Shaded fuelbreak. 
32 ITM-Thin 30 T No Biomass/(or-MAST) Good biomass opp. Improve 

30N29B for haul. 
33 LTM-Thin 95 T (75%) 

C (25%) 
Yes Biomass/(or-MAST) Similar to #16. Unit all adverse to 

temps off 29N10; re-open existing 
temp roads. Unit 75% groung-
operable, 25% cable. May be able 
to ground-base yard by agreement 
to private to south. 

34 N/A 27 N/A No Mastication** Wilson Point plantation. 
35 LTM-Thin 60 T Yes Biomass/(or-MAST) Near NSO nest tree. 
36 LTM-Thin 17 T No Biomass/(or-MAST) Some light-moderate adverse 

yarding to 29N65. 
37 LTM-Thin 17 T Yes Biomass/(or-MAST) Some moderate-tough adverse 

yarding to 29N10. 
38 Defer 
39 Hand Pile 5 N/A No Handpile/Burn Piles Within Hall City Creek i.g. 
40 N/A 14 N/A No Mastication Wilson Point plantation. 
41 N/A 3 N/A No Mastication Wilson Point plantation. 
* Biomass/(or MAST): If biomass option is selected, there is no follow-up mastication. If biomass option is not selected, the 
mastication of fuels must be conducted. 
** MAST: Mastication of fuels must be conducted. 
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Road Use  

Roads used for hauling will be watered for dust abatement. Water drafting will occur in project area 
creeks. When drafting from occupied critical habitat, NMFS water drafting specifications will be adhered 
to. NMFS developed water drafting specifications to minimize impacts to listed fishes. In order to protect 
coho salmon, the Operating Guidelines presented in the water drafting specifications will be adhered to, 
except as described below. 
Operating Guidelines 

1. Operations are restricted to one hour after sunrise to one hour before sunset. 
2. Pumping rate shall not exceed 350 gallons per hour. 
3. The pumping rate shall not exceed ten percent of the stream flow. 
4. Seek streams and pools where water is deep and flowing, as opposed to streams with low flow 

and small isolated pools. 
5. Pumping shall be terminated when the tank is full. The effect of single pumping operations, or 

multiple pumping operations at the same location shall not result in obvious draw-down of either 
upstream or downstream pools. 

6. Each pumping operation shall use a fish screen. The screen face should be oriented parallel to 
flow for best screening performance. The screen shall be designed and used that it can be 
submerged with at least one-screen-height-clearance above and below the screen. 

7. Operators shall keep a log on the truck containing the following information: Operator’s Name, 
Date, Time, Pump Rate, Filling Time, Screen Cleaned (Y or N), Screen Condition, Comments. 
These guidelines should be included as instructions in a logbook with serially numbered pages. 
This assures each truck operator easy access to this information. 

The purpose of NMFS Operating Guideline 1 is to prevent fish from being attracted to the drafting 
pool by vehicle lights, therefore this guideline will only be implemented if coho salmon are likely to be 
present at the drafting location. Coho salmon have not been found in Hall City Creek or Wilson Creek and 
are not expected to occur there; therefore, guideline 1 is not necessary. 

When drafting outside of critical habitat, STNF standards and guidelines found in the Shasta-Trinity 
National Forest Land and Resource Management Plan (USDA 1995) section 18 k. (1) – (3) (page 4-25) 
will apply:  

18 k. When watering roads for dust abatement, follow the following rules: 
(1) Allow drafting from fishery streams only where immediate downstream discharge is maintained 

at 1.5 cubic feet per second (CFS) or greater.  
(2) Allow drafting from ephemeral streams, intermittent streams, wetlands or constructed ponds 

provided that sufficient water quantity and quality remains to support associated wildlife species 
and riparian values. 

(3) Never allow drafting to remove more than 50 percent of any stream discharge or 75 percent of 
constructed pond water. 
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Project Design Criteria 

The following project design criteria have been provided by resource specialists and will be implemented 
on this Project. 

Normal Operating Season 

Ground disturbing activity (timber yarding, fire line construction, machine fuels piling, road 
reconstruction and maintenance) will not occur during wet weather conditions. From October15 to May 
15, activity will only occur when soils are dry down to 12 inches or conditions are such that the 
operations will not result in compaction or accelerated erosion. An earth scientist will be consulted prior 
to conducting activities during the time frame specified above. 

Erosion Control and Best Management Practices 

An erosion control plan is required by the Timber sale contract to be prepared by the contractor and 
approved by the Forest Service. Appendix N-B provides an example of areas covered, and the authorities 
for ensuring that BMPs are implemented.  

ESA Action Area 

For the purpose of ESA consultation the action area includes Goods Creek, Hall City Creek, Wilson 
Creek, and Chanchelulla Gulch subwatersheds downstream to Hayfork Creek. Goods Creek and 
Chanchelulla Gulch have only minor portions of their subwatersheds affected near the ridge tops and will 
not be analyzed in-depth. Hall City Creek contains about 4 miles of stream habitat accessible to 
anadromous fishes and Wilson Creek contains about 3 miles of stream habitat accessible to anadromous 
fishes within the ESA action area. 

Description of Listed Species _____________________________  

Coho Salmon  

The following excerpts for SONCC coho salmon was taken from Chapter 2 in the CDFG publication 
“Recovery strategy for California coho salmon, Report to the California Fish and Game Commission” 
(CDFG 2004)(http://www.dfg.ca.gov/nafwb/pubs/2004/CohoRecovery/02.Biology.pdf). 

“Coho salmon are now found in less than 60% of the SONCC Coho ESU streams that were historical 
coho salmon streams. However, these declines appear to have occurred prior to the late 1980s and the data 
do not support a significant decline in distribution between the late 1980s and the present. Some streams 
in this ESU have lost one or more brood-year lineages. The major stream systems within the California 
portion of the SONCC Coho ESU still contain coho salmon populations, although many tributaries may 
have missing runs. Department analysis of the SONCC data when grouped (1986 to 1991 vs. 1995 to 
2000) indicates that the decline is not statistically significant, whereas the NOAA Fisheries analysis of the 
ungrouped data (1989 to 2000) indicates that the decline in the northern ESU is significant. 
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Because of the decline in distribution prior to the 1980s, together with the possibility of a severe 
reduction in distribution as indicated by the field surveys and the downward trend of most abundance 
indicators, the Department believes that coho salmon populations in the California portion of this ESU 
will likely become endangered in the foreseeable future in the absence of the protection and management.  

Life History 

Adult coho salmon enter fresh water from September through January in order to spawn. In the short 
coastal streams of California, migration usually begins between mid-November and mid-January (Baker 
and Reynolds 1986). Coho salmon move upstream after heavy rains have opened the sand bars that form 
at the mouths of many California coastal streams, but may enter larger rivers earlier. On the Klamath 
River, coho salmon begin entering in early to mid-September and reach a peak in late September to early 
October. On the Eel River, adult coho salmon return four to six weeks later than on the Klamath River 
(Baker and Reynolds 1986). Arrival in the upper reaches of these streams generally peaks in November 
and December. Timing varies by stream and/or flow (Neave 1943; Brett and MacKinnon 1954; Ellis 
1962) (Figure N-1). 

 

Figure N-1. Calendar indicating the seasonal presence of coho salmon in California coastal watersheds 
(Adapted from CDFG 2004) 

Generally, coho salmon spawn in smaller streams than do Chinook salmon. In California, spawning 
occurs mainly from November to January, although it can extend into February or March if drought 
conditions are present (Shapovalov and Taft 1954). In the Klamath and Eel rivers, spawning occurs in 
November and December (USFWS 1979). Shapovalov and Taft (1954) note that females usually choose 
spawning sites near the head of a riffle, just below a pool, where the water changes from a laminar to a 
turbulent flow and there is a medium to small gravel substrate. 

In California, eggs incubate in the gravels from November through April. The incubation period is 
inversely related to water temperature. California coho salmon eggs hatch in about forty-eight days at 
48°F, and thirty-eight days at 51.3°F (Shapovalov and Taft 1954). After hatching, the alevins (hatchlings) 
are translucent in color (Shapovalov and Taft 1954; Laufle et al.1986; Sandercock 1991). This is the coho 
salmon’s most vulnerable life stage, during which they are susceptible to siltation, freezing, gravel 
scouring and shifting, desiccation, and predation (Sandercock 1991; Knutson and Naef 1997; Pacific 
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Fisheries Management Council [PFMC] 1999). Alevins remain in the interstices of the gravel for two to 
ten weeks until their yolk sacs have been absorbed, at which time their color changes to that more 
characteristic of fry (Shapovalov and Taft 1954, Laufle et al. 1986, Sandercock 1991). The fry are silver 
to golden with large, vertical, oval, dark parr marks along the lateral line that are narrower than the spaces 
between them. 

Fry emerge from the gravel between March and July, with peak emergence occurring from March to 
May, depending on when the eggs were fertilized and the water temperature during development 
(Shapovalov and Taft 1954). They seek out shallow water, usually moving to the stream margins, where 
they form schools. As the fish feed heavily and grow, the schools generally break up and individual fish 
set up territories. At this stage, the fish are termed parr (juveniles). As the parr continue to grow and 
expand their territories, they move progressively into deeper water until July and August, when they 
inhabit the deepest pools (CDFG 1994a). This is the period when water temperatures are highest, and 
growth slows (Shapovalov and Taft 1954). Food consumption and growth rate decrease during the winter 
months of highest flows and coldest temperatures (usually December to February). By March, parr again 
begin to feed heavily and grow rapidly. 

Rearing areas used by juvenile coho salmon are low-gradient coastal streams, lakes, sloughs, side 
channels, estuaries, low-gradient tributaries to large rivers, beaver ponds, and large slackwaters (PFMC 
1999). The most productive juvenile habitats are found in smaller streams with low-gradient alluvial 
channels containing abundant pools formed by large woody debris (LWD). Adequate winter rearing 
habitat is important to successful completion of coho salmon life history. After one year in fresh water, 
smolts begin migrating downstream to the ocean in late March or early April. In some years emigration 
can begin prior to March (CDFG unpublished data) and can persist into July (Shapovalov and Taft 1954; 
Sandercock 1991). Weitkamp et al. (1995) indicate that peak downstream migration in California 
generally occurs from April to early June. Factors that affect the onset of emigration include the size of 
the fish, flow conditions, water temperature, dissolved oxygen (DO) levels, day length, and the 
availability of food. 

In Prairie Creek, Bell (2001) found that a small percentage of coho salmon remain more than one year 
before emigrating to the ocean. Low stream productivity, due to low nutrient levels or cold water 
temperatures, can contribute to slow growth, potentially causing coho salmon to postpone emigration 
(PFMC 1999). There may be other factors that contribute to a freshwater residency of longer than one 
year, such as late spawning, which can produce fish that are too small at the time of smolting to migrate to 
sea (Bell 2001). 

Habitat Requirements for Adults 
Migration 
Coho salmon usually migrate during late summer and fall and their specific timing may have evolved in 
response to particular flow conditions. For example, obstructions that may be passable in high waters may 
be insurmountable during low flows. Conversely, early-running stocks are thought to have developed 
because those fish could surmount obstacles during low or moderate flows but not during high flows. If 
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flow conditions in a stream are unsuitable, the fish will often mill about in the vicinity of the stream 
mouth, sometimes waiting weeks, or even (in the case of early-run fish) months for conditions to change 
(Sandercock 1991). Although substantially greater depth may be needed to negotiate some barriers, 
minimum depth to allow passage of coho salmon is approximately 7.1 inches (Bjornn and Reiser 1991). 

Reiser and Bjornn (1979) indicate that adult migration normally occurs when water temperature is in 
the 45 to 61°F range. Excessively high temperature may result in delays in migration (Monan et al. 1975). 
Additionally, excessively high temperature during migration may lead to disease outbreaks (Spence et al. 
1996) and may reduce the egg viability (Leitritz and Lewis 1980). The high-energy expenditure during 
sustained upstream swimming requires adequate concentrations of DO (Davis et al. 1963). 
Supersaturation of dissolved gases (especially nitrogen), however, has been found to cause gas-bubble 
disease in migrating salmonids (Ebel and Raymond 1976). 

Reid (1998) found that high turbidity affects all life stages of coho salmon. In the case of adults, high 
concentrations of suspended sediment may delay or divert spawning runs (Mortensen et al. 1976). As an 
example of a response to a catastrophic event (the eruption of Mount St. Helens, Washington) coho 
salmon strayed from the highly impacted Toutle River to nearby streams for the two following years 
(Quinn and Fresh 1984). Salmonids have been found to wait rather than travel up a stream where the 
suspended sediment load reached 4,000mg/l (Bell 1986). Migrating coho salmon require deep and 
frequent pools for resting and to escape from shallow riffles where they are susceptible to predation. Deep 
pools are also necessary for fish to attain swimming speeds necessary to leap over obstacles. Pools need 
to be 25% deeper than the height of the jump for adult fish to attain the necessary velocity for leaping 
(Flosi et al. 1998). 

Large Woody Debris (LWD) and other natural structures such as large boulders provide hydraulic 
complexity and pools. They also facilitate temperature stratification and the development of thermal 
refugia by isolating pockets of cold water (Bilby 1984; Nielsen et al. 1994). Riparian vegetation and 
undercut banks provide cover from terrestrial predators in shallow reaches. 

Spawning 
Coho salmon typically spawn in small streams where the flow is 2.9 to 3.4 cubic feet per second (cfs) and 
the stream depth ranges between 3.94 and 13.78 inches, depending on the velocity (Gribanov 1948; 
Briggs 1953; Thompson 1972; Bovee 1978; Li et al. 1979). On the spawning grounds, they seek out sites 
of groundwater seepage and favor areas where the stream velocity is 0.98 to 1.8 ft/s. They also prefer 
areas where water upwells through redds, eliminating wastes, and preventing sediments from filling the 
interstices of the spawning gravel. The female generally selects a redd site at the outlet of a pool or at the 
head of a riffle, where there is good circulation of oxygenated water through the gravel. A pair of 
spawning coho salmon requires about 126 square feet for redd and inter-redd space. 

About 85% of redds are located in areas where the substrate is comprised of gravel of 15cm diameter 
or smaller. There must be sufficient appropriately sized gravel and minimal fine sediments to ensure 
adequate interstitial space for egg survival. In situations where there is mud or fine sand in the nest site, it 
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is removed during the digging process. LWD and other structures such as large boulders provide stream-
bank support, which over time helps to reduce sediment input resulting from bank erosion. 

Eggs deposited within a zone of scour and fill can wash downstream. Large woody debris, riparian 
vegetation, and upslope stability enhance bank stability, which in turn promotes gravel stability and 
minimizes the risk to redds from the scouring effects of high flows. In addition to promoting bank 
stability, LWD also diversifies flows, reducing stream energy directed towards redds (Naiman et al. 
1992). 

Habitat Requirements for Juveniles 

The coho salmon typically spends the first half of its life in the freshwater or estuarine environment. The 
following sections describe habitat requirements for the early life stages.  

Eggs and Alevin 
Incubation Low winter flows can result in the desiccation of redds or may expose eggs to freezing 
temperatures. High water flows can disturb redd gravel, resulting in eggs being dislodged and swept 
downstream. Winter storms often cause excessive siltation that can smother eggs and inhibit intragravel 
movement of alevins. Siltation from these storms can reduce water circulation in the gravel to the point 
where low oxygen levels become critical or lethal. According to Bjornn and Reiser (1991), the optimum 
temperature for coho salmon egg incubation is between 40 and 55°F. In one study, coho salmon embryos 
suffered 50% mortality at temperatures above 56.3°F (Beacham and Murray 1990). Because of the close 
connection between temperature and developmental processes, changes in thermal regime, even when 
well within the physiologically tolerable range for the species, can have significant effects on 
development time (and hence emergence timing), as well as on the size of emerging fry. A high proportion 
of fine sediments in the gravel effectively reduce DO levels and also results in smaller emergent fry. 
Embryos and alevins need high levels of oxygen to survive (Shirazi and Seim 1981), and Phillips and 
Campbell (1961) suggest that DO levels must average greater than 8.0 mg/l for embryos and alevins to 
thrive. Excessive sediment deposition may also act as a barrier to fry emergence (Cooper 1959). McHenry 
et al. (1994) found that when sediment particles smaller than 0.85 mm1 made up more than 13% of the 
total sediment, it resulted in intragravel mortality for coho salmon embryos because of oxygen deficiency. 
Cederholm et al. (1981) found that in the Clearwater River in Washington, the survival of salmonid eggs 
to emergence from gravel was inversely correlated with the percent of fine sediment when the proportion 
of fines exceeded the natural level of 10%. Tagart (1984) found that if sediment composition included a 
high concentration (up to 50%) of fine sediment (<0.85 mm), survival rate was lowered. Shade provided 
by tall and/or mature vegetation is an important temperature regulator. LWD and large boulders provide 
stream-bank support that helps to meter out sediment deposition resulting from bank erosion and runoff, 
thus decreasing sediment input to spawning gravel. 

Fry Emergence 
Recently emerged coho salmon fry prefer shallow water, which leaves them vulnerable to floods that can 
displace them downstream into unsuitable habitat. This problem is greatly exacerbated in streams having 
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little complexity due to lack of in-channel LWD. Displacement downstream may lead to early migration 
toward the estuary, and fry are poorly equipped to survive in brackish or salt water. After emergence, fry 
continue to hide in gravel and under large stones, and within a few days they progress to swimming close 
to the banks, taking advantage of available cover. They congregate in quiet backwaters, side channels, and 
small creeks, especially in shady areas with overhanging branches. Fry are found in both pools and riffles, 
but they are best adapted to holding in pools. Cold, deep, dark, complex pools surrounded by streamside 
vegetation are optimal for coho salmon rearing. LWD and associated pool habitats provide cover from 
predators and refugia during high flow events (Everest et al. 1985). 

Juvenile Rearing 
The area of a particular stream available to juveniles for rearing is directly related to the turbidity of 
stream discharges (Everest et al. 1985). Lloyd et al. (1987) found that juveniles avoided chronically turbid 
streams, although they appear to be little affected by short transitory occurrences (Sorenson et al. 1977). 
Published data suggest that the feeding efficiency of juvenile coho salmon drops by 45% at a turbidity of 
one hundred Nephelometric Turbidity Units (NTUs) (Reid 1998). Coho salmon rarely eat stationary food 
or from the bottom, preferring food in suspension or on the surface of the water. At the yearling stage, 
they may supplement their insect diet with the fry of their own or of other species. By late summer or 
early fall, juvenile feeding activity decreases and the fish move into deeper pools, especially those with 
overhanging logs, submerged woody debris and dense riparian vegetation. Juveniles spend time hiding 
under the cover of logs, exposed tree roots, and undercut banks. Lack of adequate pools and side channels 
makes them more susceptible to predation and to being swept out of the stream during winter high flows. 
At this stage they are especially vulnerable as their swimming ability is reduced because of lowered 
metabolic rate. 

Salmonid behavior for coping with high turbidity includes the use of off-channel and clean-water 
refugia and holding temporarily at clean-water tributary mouths. These coping strategies are partially 
defeated by sediment inputs from roads, for example, when road runoff discharges into small tributaries 
that formerly provided clean inflows. In addition, roads adjacent to streams can reduce availability of 
flood-plain and off-channel pools to juvenile coho salmon (Reid 1998). Coho salmon streams with the 
best over-wintering habitat are those with LWD accumulations, spring-fed ponds adjacent to the main 
channel or protected and slow flowing side channels that may only be filled in winter. Backwaters and 
side channels that develop along unconstrained reaches in alluvial flood plains were historically important 
rearing habitats for juveniles (Sedell and Luchessa 1982). In unstable coastal systems, coho salmon 
production may be limited by the lack of side channels and small tributaries to provide additional habitat 
for protection from winter floods. Beaver ponds can create additional habitat for coho salmon, both in 
winter to avoid high flows, and in summer to avoid stranding as a result of low flows. Habitat complexity 
contributes to the creation of microhabitats within reaches, thus providing more opportunities for inter- 
and intra-species stratification (Bjornn and Reiser 1991). Terrestrial insects and leaves falling into streams 
from riparian vegetation constitute much of the food base for stream macroinvertebrates, which in turn are 
a major food source for juvenile coho salmon. 

South Fork Management Unit – Shasta-Trinity National Forest - N-17 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix N: Fisheries Biological Assessment/Biological Evaluation 

Emigration 
Stream flow is important in facilitating the downstream migration of coho salmon smolts. Dorn (1989) 
found that increases in stream flow triggered downstream movement of coho salmon. Spence (1995) also 
found short-term increases in stream flow to be an important stimulus for smolt emigration. Thus, the 
normal range of stream flow may be required to maintain normal temporal patterns of migration. In years 
with low flows, emigration is earlier. Artificial obstructions such as dams and diversions of water may 
impede emigration where they create unnatural flow patterns. Water temperature affects timing of 
emigration of smolts by influencing their rate of growth and physiological development, and their 
responsiveness to other environmental stimuli (Groot 1982). Alteration of thermal regimes through land-
use practices and dam operations can influence the timing of emigration. The probability that coho 
salmon smolts will migrate downstream increases with rapid increases in temperature (Spence 1995). 
Holtby (1988) found that coho salmon smolts in British Columbia emigrated approximately eight days 
earlier in response to logging-induced increases in stream temperatures. In addition, the age-class 
distribution was shifted from populations evenly split between one- and two-year-old smolts to 
populations dominated by one-year-old fish. If most smolts emigrate at the same age, poor ocean 
conditions would have a greater effect on that particular year class than if the risk were spread over two 
years. Coho salmon have been observed throughout their range to emigrate at temperatures ranging from 
36.6°F up to as high as 55.9°F (Sandercock 1991). Coho salmon have been observed emigrating through 
the Klamath River estuary in mid- to late-May when water temperature ranged from 53.6 to 68°F (CDFG 
unpublished data). Supersaturation of dissolved gases (especially nitrogen) has been found to cause gas-
bubble disease in downstream-migrating salmonids (Ebel and Raymond 1976). Smolts are particularly 
vulnerable to predation (Larsson 1985). Physical structures in the form of undercut banks and LWD 
provide refugia during resting periods and cover from predators. 

Estimates of coho salmon run-size, spawner escapement and angler harvest have been conducted in 
the Trinity River since 1977. Estimates are generated using mark-recapture methods. Fish are trapped and 
tagged at a mainstem trapping weir near the town of Willow Creek, river mile (RM) 30. Recoveries occur 
at Trinity River Hatchery (TRH), the upper-most point of migration. Mean run-size (grilse and adults 
combined) between 1977 and 1999 was 15,959 coho salmon. Problems facing coho salmon in the Trinity 
River HU include degradation of spawning and winter rearing habitat due to sedimentation and past land-
use practices, sparse spawning gravel recruitment, high summer water temperatures due to diversion of 
natural flow of Lewiston Dam, lack of deep pools, water diversions, irregular timing of flows, 
fragmentation of populations, possible genetic swamping from presumably inferior hatchery strains, 
migration barriers, water quality problems and unscreened diversions. 

Coho Salmon Life History and Behavior in the Trinity River 

Nearly all coho salmon adults destined to spawn in the Klamath/Trinity River system enter the estuary of 
the Klamath River in late-September through November (Yurok Tribe 1999). Migration begins purposely 
during this time, with spawning ensuing in November and continuing into January (US Fish and Wildlife 
Service and Hoopa Tribe 1999; Yurok Tribe 1999). Adult coho salmon do not “linger” in fresh water other 
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than to wait for increased discharge from precipitation (Frederiksen, Kamine & Associates 1980). These 
coho salmon adults are smaller in size than adult Chinook salmon. This is attributable to the spawning 
adults being three year old fish and the extended juvenile residency in fresh water (Fry 1979). 

Coho salmon choose habitat for spawning that is similar to that chosen by steelhead (Oncorhynchus 
mykiss). Coho salmon adults that spawn in the Trinity River may reflect the behavior found in other river 
basins of the Pacific Northwest in preferring smaller-sized streams not exceeding surface widths of one 
meter (Burner 1951 as cited by Sandercock 1991). Coho salmon have also been described as “not being 
particular” (Chamberlain 1907 as cited by Sandercock 1991).  

Yearling coho salmon smolts emigrate from late March until mid-June in the Trinity River 
(Frederiksen, Kamine and Associates 1980; US Fish and Wildlife Service and Hoopa Tribe 1999), prior to 
the normal emigration times of steelhead and Chinook salmon (US Fish and Wildlife Service and Hoopa 
Tribe 1999). Most coho salmon smolts are 10 centimeters in fork length at the onset of emigration 
throughout the species range (Gribanov 1948 as cited by Sandercock 1991). They generally migrate at the 
water surface during the night in schools of 10-50 cohorts of similar size (Shapavalov and Taft 1954). 
Coho salmon emigration timing in the Trinity River reflects the general timing patterns of coho salmon 
elsewhere in California (Shapovalov and Taft 1954) by normally peaking in May (US Fish and Wildlife 
Service and Hoopa Tribe 1999). Although the majority of coho salmon smolts may be routinely moving 
downriver in May, they do not appear to require specific water temperature cues to initiate their 
emigration (Frederiksen, Kamine and Associates 1980). 

Historical Coho Salmon Resources  
Pacific Coast - Coho salmon have been caught in the eastern Pacific Ocean 100 miles into Mexican 
territory (Fry 1979). They use stream habitats for spawning and rearing that range generally from Central 
California northward to the Aleutian island chain, then southwestward to Hokkaido, Japan and the 
mainland adjacent to the Sea of Japan (Sandercock 1991). Coho salmon occur in small numbers compared 
to other species of Pacific salmon (INPFC 1979 as cited by Sandercock 1991). Marine catch of coho 
salmon has generally lagged that for Chinook salmon. “Significant overfishing occurred from the time 
marine survival turned poor for many stocks until the mid-1990’s when harvest was substantially 
curtailed” (NMFS 1997). The near-shore harvest of California coho salmon reached 3 million individuals 
in the 1970’s; this number declined to 0.4 million just before the closure of the ocean commercial 
fisheries in 1994 (PFMC 1995 as cited by NMFS 1997). 

The decline in the coho salmon resource began precipitously, immediately following the period of 
time when total catch of coho salmon along the Pacific coast, commercial and recreational harvest 
combined, equaled or exceeded that of Chinook salmon (Fry 1979). The decline coincided with 
worsening near-shore marine conditions for Pacific salmonids (Frederiksen and Kamine 1980, NMFS 
1997). The size limit of coho salmon for ocean commercial catch was dropped from 25 to 22 inches in 
1973, while the number of fishing fleet boats was increasing significantly. The average size for each 
surviving individual coho salmon decreased as well. Such a decrease in size leads to disproportionate 
decreases in fecundity (Frederiksen, Kamine & Associates 1980). In the early 1970’s, there was a second 
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“spike” when the combined sport and commercial catch approximated the level for Chinook salmon, but 
this time due to the proliferation of hatchery-reared individuals from Washington and Oregon (Fry 1979).  

Broad knowledge of the distribution and run size of naturally produced coho salmon in the Trinity 
River has been described as trailing that for Chinook salmon and steelhead (Frederiksen, Kamine & 
Associates 1980). Coho salmon were noted as occurring only in small numbers in the Klamath River 
nearly 70 years ago (Snyder 1931), but have also been described as historically occurring in abundance 
within the basin (CDFG 1994 as cited by NMFS 1995). Coho salmon have comprised the smallest 
population of the three anadromous salmonid species inhabiting the Trinity River. 

Coho salmon juveniles were identified in irrigation diversions upriver from the current location of 
Trinity Lake in the 1950’s (CDFG & USFWS 1956). This discredited an earlier belief that coho salmon 
did not migrate upriver from the point of the confluence of the South Fork Trinity River (Moffett and 
Smith 1950). Coho salmon were captured annually for five years beginning in 1958 during the operation 
of the Lewiston fish trapping facility during construction of Trinity Dam (Frederiksen, Kamine & 
Associates 1980). This marked the first collection of data of spawning coho salmon in the Trinity River 
basin (Frederiksen, Kamine & Associates 1980). Wild coho salmon adults were captured annually in the 
following numbers from 1958-1962: 583, 93, 138, 318, and 7 individuals, respectively (Frederiksen, 
Kamine & Associates 1980). Expansion estimates indicated that on average, approximately 2,000 coho 
salmon adults migrated annually upriver past Lewiston for spawning from 1958-1962 (Frederiksen, 
Kamine and Associates 1980). This estimate provided the CDFG the value for the Trinity Dam coho 
salmon mitigation requirement at the federal hatchery facility now located at the base of Lewiston Dam 
(VTN 1979). The adult annual escapement returns to Trinity River hatchery during its first three years of 
operation were also comprised of wild coho salmon and were 72, 48, and 3 individuals, respectively.  

Causes of Decline in the Population of Coho Salmon in the Trinity River Basin 
Mining. Placer, followed shortly by more destructive hydraulic gold mining commenced within the 
Trinity River basin in the 1850’s. Effort soon expanded at such a frenetic pace that the river did not flow 
clearly until World War I began, when, for the first time in decades, mining activity ceased (Smith, J. 
1981). Millions of cubic yards of colluvial material were eroded into tributary stream courses and the 
mainstem Trinity River during the mining era. Many tributaries were routinely blocked by stream 
crossings and small dams. Diversions required for the hydraulic activity also dewatered salmonid habitat 
(Coots 1956 as cited by VTN 1979). The anadromous fish resource of the Trinity River was likely 
reduced by about one-third because of the century-long intensive mining activities (Smith, O.R. 1939 as 
cited by Kier and Associates 1991). 

Commercial fishing began in the late 1800’s in the Klamath River estuary but was forced to close in 
1934 with the passage of legislation. One estimate of salmonids harvested annually by this operation was 
72,000 individuals (Snyder 1931). Snyder commented that depletion of salmonid stocks was occurring at 
a rapid rate, and smaller adults appeared to be returning to the estuary toward the end of the commercial 
activity. An estimated 600 coho were harvested annually in river sport catch above Willow Creek from 
1977 to 1997 (CDFG as cited by NMFS 1997). 
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Up to 200,000 Klamath basin salmonid adults may have been harvested per year from 1916-1943 
when combining basin fishery harvest with ocean harvest, or ocean harvest alone after the estuary fishery 
closure (VTN 1979). Moffett and Smith (1950) estimated that the combined Trinity River origin Chinook 
and coho salmon catch resulting from commercial ocean fishing was 70,000 individuals. From 1952 until 
the completion of the Trinity River Diversion, the ports of Fort Bragg, Eureka, and Crescent City each 
received from a few thousand coho salmon up to 40,000 to 60,000 individuals annually (Frederiksen, 
Kamine and Associates 1980). 

Timber Harvest. Commercial timber harvesting began in earnest after the end of World War II when 
the “post-war housing boom” started. Fifty-six lumber mills were erected in Trinity County within ten 
years, processing 600 million board feet of lumber annually from timber provided by 1.1 million forested 
acres within the Trinity basin (California Department of Water Resources 1962). Thousands of miles of 
forest roads were rapidly constructed to access the timber. This was all done when there was no regulatory 
language in state and federal forest practice laws protecting water quality and fish habitat. Salmonid runs 
were decimated when the 1964 flood devastated the area, occurring immediately after this great 
liquidation of timber in the Trinity River basin. The residual salmonid populations may have been halved 
by the late 1960’s (California Resources Agency 1970). The Trinity River Diversion was completed 
during the same time period, blocking the flushing flows from the upper river that would have better 
transported the large volumes of tributary sedimentation. 

The Trinity River Diversion (TRD). The TRD impounds and diverts most of the natural runoff from 
the uppermost 750 square miles of the watershed, or about one-fourth of the Trinity basin. Located at RM 
112, the TRD creates a permanent migration barrier for the three anadromous salmonid species of the 
Trinity River system. It is stated in numerous documents that an estimated 59 miles of mainstem and 
tributary habitat were blocked from access by the larger Chinook salmon, while 109 miles of access were 
blocked for the more agile steelhead. It is now assumed that the extent of access blocked for coho salmon 
is the same as the estimate for steelhead (Frederiksen, Kamine and Associates 1980). The proposed site 
for the TRD was estimated to block half of the basin access for Chinook salmon, and greater than half of 
the natural habitat for steelhead (Moffett and Smith 1950). More than half of the superior habitat for coho 
salmon was blocked by the TRD because upriver is where the majority of the coldest, clearest water was 
to be found in summer (US Fish and Wildlife Service and Hoopa Tribe 1999). The inhospitable 
temperatures occurring in much of the mainstem Trinity River in summer, prior to TRD construction 
somewhat limited mainstem steelhead and coho salmon production downriver from the TRD because 
coho salmon and steelhead rear for more than twelve months in freshwater (Moffett and Smith 1950). 

Changes to the Trinity River since Completion of the TRD 
The physical changes to the Trinity River that initiated with TRD impoundment in 1961 were rapid, 
dramatic and are described ubiquitously in literature. One example follows: The Trinity River Division 
of.... “(T)he Central Valley Project has resulted in the loss of possibly the most important salmon and 
steelhead habitat in the Trinity. The hatchery has not been able to compensate for this natural production 
loss. The reduced flows in the Trinity River have prevented flushing of sediment, stopped gravel 
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recruitment, prevented scouring of spawning riffles, promoted filling of holding pools and thermal 
refuges, allowed an increase in riparian vegetation encroachment, disrupted physical cues for salmon and 
changed the temperature regime in the river” (VTN 1979). 

The changes described above were preceded in the 1950’s by at least one report that predicted an 
overall beneficial result to the fishery resources of the Trinity basin after completion of the TRD (VTN 
1979). But within a decade of completion, it became obvious that the impacts were contrary to the 
wording in the TRD enabling legislation (Hubbell 1973 as cited by US Fish and Wildlife Service and 
Hoopa Tribe 1999) and inconsistent with the federal government’s responsibility to protect the 
anadromous fish resource held in trust for Indian tribes (US Fish and Wildlife Service and Hoopa Tribe 
1999). 

The most dramatic change to the Trinity River upon completion of the TRD was the diversion of up 
to 90% of the natural runoff reaching the Trinity Reservoir and the attenuation of the peak spring 
snowmelt freshets to an even greater extent (North Coast Water Quality Control Board 1989). The ability 
to transport sediments, delivered from the upper basin and tributaries, was reduced from approximately 
200,000 cubic yards annually to 10,000 cubic yards (US Fish and Wildlife Service 1980). Grass Valley 
Creek, a tributary entering the Trinity River several miles below Lewiston, is comprised largely of 
decomposed granitic geology and soil. The stream was estimated to contribute over 100,000 cubic yards 
of sediment annually to the Trinity River prior to recent restoration and construction of sediment 
entrapment ponds (North Coast Water Quality Control Board 1989). Coarse mainstem bedload transport 
therefore ceased for all of the larger particle sizes historically mobilized, while fine-grained materials 
delivered from the tributaries infiltrated the smaller diameter spawning gravels and at least partially filled 
historically deep pools (Frederiksen, Kamine and Associates 1980). 

The average annual flow released to the Trinity River has been gradually increasing since the 
scheduled average of 120,000 acre feet from 1964-1981 (intermittent unscheduled weather-related 
releases account for an actual average of 220,000 acre feet during that period). In 1981, the Interior 
Department issued a document directing Reclamation to set Trinity River discharges at 340,000, 220,000, 
or 140,000 acre feet annually, depending on the precipitation pattern for each year (Secretarial Issue 
Document 1981). Realized annual discharges then ranged from approximately 200,000 to 1,200,000 acre 
feet for the ensuing decade, including unscheduled releases. Another Secretarial order declared, in 1991, 
that annual scheduled releases approximate 340,000 acre feet. Actual releases, again combining those 
scheduled with safety-of-dam weather releases, have exceeded this level in each of the past five years. 
Despite these increases, discharge from Lewiston Dam continues to be significantly less than the historic 
flow level except from mid-summer until the occurrence of the first fall rains (BLM 1995).  

The river temperature changes are substantial by comparison to pre-project. From December through 
May of a year receiving average precipitation, mean monthly water temperatures are warmer than historic 
levels immediately below Lewiston by two to four degrees Fahrenheit. Conversely, water temperatures 
from five to twenty degrees Fahrenheit colder than historic values are released in June through October. 
November releases are usually but one degree cooler (Zedonis and Newcomb 1997). The resulting 
temperatures were considered conclusively acceptable, nearly twenty years ago, for adult salmonid 
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spawning migration and “over-summering” behavior. Conversely, the modified temperature regime was 
considered questionable for juvenile salmonid rearing and emigration purposes shortly after TRD 
completion (Frederiksen, Kamine and Associates 1980). 

The elimination of these snowmelt and subtropical storm freshets has allowed riparian vegetation to 
proliferate virtually unabated for many of the initial years after TRD completion. The increase in the 
surface area of riparian zone vegetation was greater than 300% during the first 15 years after TRD 
completion (Evans 1980). This rapid proliferation was largely attributable to the attenuation of the highly 
variable, often large spring snow melt and warm rain floods. Plant survival was ensured by adequate 
minimum discharges released during the droughty summers which do not allow normal dessication of the 
new vegetation (Evans 1980). Monthly releases were greatly reduced from November through July and 
augmented in August and September (BLM 1995). Comparing aerial photographs of the mainstem below 
Lewiston in 1960 and 1989, 81% of the mainstem channel area was originally composed of open water 
and gravel bars. By 1989, riparian vegetation accounted for 67% of this total, with gravel bar surface area 
dropping by 95% from the previous value (BLM 1995; Wilson 1993). 

The morphology of the river evolved rapidly to accommodate flow releases that seldom exceeded 
50% of the reservoir inflow. Most often, the releases were only from 9-13% of the inflow during the first 
15 years of operation (US Fish and Wildlife Service and Hoopa Tribe 1999). While the mainstem 
transport capacity was greatly reduced, the sediment production from the tributaries was rapidly 
increasing, especially during and immediately after the December, 1964 flood (Frederiksen, Kamine and 
Associates 1980). The river became channelized geomorphologically because the proliferating vegetation 
could continuously entrap fine tributary sediment. This material was available because of the absence of 
mainstem flood flow releases. Channel narrowing progressed, coarser sediments became buried, and 
depth increased despite passing less water, as a consequence of berm encroachment (BLM 1995; US Fish 
and Wildlife Service and Hoopa Tribe 1999). 

Recent Status Coho salmon 
In the 1940’s, the estimated abundance of SONCC coho salmon in this ESU ranged up to 400,000 
naturally spawned fish. Currently, 10,000 naturally spawned coho salmon comprise the estimate for the 
ESU, roughly divided equally between coho salmon originating from the Oregon and California portions 
of the ESU (NMFS 1997). For SONCC coho salmon, the NMFS has concluded that: 1) current coho 
salmon runs are largely composed of hatchery-produced adults; 2) remaining naturally-produced stocks 
are, and have been, heavily influenced by hatcheries (such as from occasional inter-basin stock transfers), 
and that virtually all of the naturally spawning coho salmon in the Trinity River, particularly, are first 
generation hatchery fish; and 3) the remaining natural coho salmon populations within the 
Klamath/Trinity River system are likely incapable of sustaining themselves (NMFS 1997).  

Available historical and most recent published coho salmon abundance information are summarized 
in the NOAA Fisheries’ coast-wide status review (Weitkamp et al. 1995). The rivers and tributaries in the 
California portion of this ESU were estimated to have average recent runs of 7,080 natural spawners and 
17,156 hatchery returns, with 4,480 identified as native fish occurring in tributaries having little history of 
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supplementation with non-native fish. Information on coho salmon population trends in the Trinity River 
basin incomplete, but available information indicates that populations are small to nonexistent in some 
years. Existing information indicates that coho salmon adults are present in the Trinity River in early 
September and juvenile coho salmon are present in the mainstem Trinity River throughout the year, 
including summer months, and also inhabit a number of tributaries (NMFS 1999).  

Returns to Trinity River Hatchery for the period 1973-1980 averaged 3,277 adults (Leidy and Leidy 
1984). An average of 2,700 SONCC coho salmon returned to Trinity River Hatchery from 1991-1995 
(CDFG 1992a, 1993, 1994, 1995). During this period an average of 5,600 coho salmon spawned inriver, 
of which approximately 98 percent (5,500) were hatchery returns spawning inriver (USFWS 1999). From 
1991 through 1995, naturally produced SONCC coho salmon spawning in the Trinity River upstream of 
the Willow Creek weir averaged 200 fish, ranged from 0 to 14 percent of the total annual escapement (an 
annual average of 3 percent) (USFWS 1999). 

One hundred percent of coho salmon smolts released from Trinity River hatchery have been marked 
with a right maxillary fin clip since 1996, accounting completely for the 1994 brood year and following 
brood years hence. Of 4,709 coho salmon entering the fish hatchery in the fall of 1998, 97% possessed the 
maxillary clip. A much smaller sample captured at the Willow Creek weir led CDFG to conclude that a 
similar overall percentage of naturally produced coho salmon comprised the total coho salmon run during 
the fall of 1998 (CDFG 1999). In the previous year, with field staff unable to benefit yet from the 
complete marking effort, a total of 36,660 coho salmon adults were estimated to escape into the Trinity 
River (CDFG 1997). Despite the large number, there is no evidence to suspect the ratio of origin to be 
significantly different than recent comparisons.  

Coho streams on the Upper Trinity River within the boundary of the STNF include the New River 
and tribs, Big French Creek, Price Creek, Manzanita Creek, North Fork Trinity River and tribs, Canyon 
Creek, Oregon Gulch, Soldier Creek, Dutch Creek, Browns Creek, Weaver Creek and tribs, Rush Creek 
and Deadwood Creek. Coho use of Reading Creek, Indian Creek, and Grass Valley Creek is suspected, 
but suitable habitat is located off of National Forest lands. 

Critical Habitat 

Critical habitat is defined in Section 3(5)(A) of the ESA as “the specific areas within the geographical 
area occupied by the species ... on which are found those physical or biological features (I) essential to the 
conservation of the species and (II) which may require special management considerations or protection.” 
Critical habitat was designated (64 FR 24049), May 5, 1999) to include all river reaches accessible to 
listed coho salmon between Cape Blanco, Oregon, and Punta Gorda, California. Critical habitat consists 
of the water, substrate, and adjacent riparian zones of estuarine and riverine reaches (including off-
channel habitats). Accessible reaches are those within the historical range of the ESU that can still be 
occupied by any life stage of coho salmon. Inaccessible reaches are those above specific dams or above 
long-standing, naturally impassable barriers (i.e., natural waterfalls in existence for at least several 
hundred years). 
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The STNF has used their steelhead distribution map to delineate the extent of SONCC coho salmon 
designated CH/EFH except where site-specific information exists that determines that SONCC coho or 
Chinook salmon are either not present or that CH or EFH is not present. 

In designating critical habitat, NOAA Fisheries considers the following requirements of the species: 
(1) space for individual and population growth, and for normal behavior; (2) food, water, air, light, 
minerals, or other nutritional or physiological requirements; (3) cover or shelter; (4) sites for breeding, 
reproduction, or rearing offspring; and, generally, (5) habitats that are protected from disturbance or are 
representative of the historic geographical and ecological distributions of this species [see 50 CFR 
424.12(b)]. In addition to these factors, NOAA Fisheries also focuses on the known physical and 
biological features (primary constituent elements) within the designated area that are essential to the 
conservation of the species and that may require special management considerations or protection. These 
essential features may include, but are not limited to, spawning sites, food resources, water quality and 
quantity, and riparian vegetation. Specifically, the adjacent riparian area is defined as the area adjacent to 
a stream that provides the following functions: shade, sediment, nutrient or chemical regulation, 
streambank stability, and input of large woody debris or organic matter.  

The physical and biological features that create properly functioning salmonid habitat vary 
throughout the range of coho salmon and the extent of the adjacent riparian zone may change accordingly, 
depending upon the landscape under consideration. While a site-potential tree height can serve as a 
reasonable benchmark in some cases, site-specific analyses provide the best means to characterize the 
adjacent riparian zone because such analyses are more likely to accurately capture the unique attributes of 
a particular landscape. Knowing what may be a limiting factor to the properly functioning condition of a 
stream channel on a land use or land type basis and how that may or may not affect the function of the 
riparian zone will significantly assist Federal agencies in assessing the potential for impacts to listed coho 
salmon. On Federal lands within the range of the northern spotted owl, Federal agencies continue to rely 
on the ACS of the Northwest Forest Plan to guide their project planning.  

Within the range of SONCC coho salmon, the species’ life cycle can be separated into five essential 
habitat types: (1) Juvenile summer and winter rearing areas; (2) juvenile migration corridors; (3) areas for 
growth and development to adulthood; (4) adult migration corridors; and (5) spawning areas. Within these 
areas, essential features of coho salmon critical habitat include adequate: (1) substrate, (2) water quality, 
(3) water quantity, (4) water temperature, (5) water velocity, (6) cover/shelter, (7) food, (8) riparian 
vegetation, (9) space, and (10) safe passage conditions. 

Local Population 

Populations of SONCC coho salmon are present on the STNF in the watersheds of the Klamath and 
Trinity Rivers. Estimates are available for escapement to Klamath River Basin hatcheries, but not for 
coho spawning in natural areas. In 2003, coho salmon returns to Iron Gate and Trinity River hatcheries 
totaled 11,742 adults (10,425 to Trinity River and 1,317 to Iron Gate) (PFMC 2003).  

The historical upper geographical limit of SONCC coho salmon in the South Fork Trinity River 
(SFTR) is unknown. Coots (1952) reported juvenile coho salmon in Butter (~3 miles upstream of the 
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community of Hyampom), Eltapom and Olsen Creeks (PWA 1994). In the past, coho salmon inhabited 
areas of the Middle Hayfork Creek 5th field watershed (CDFG 1993, cited in (URS Greiner Woodward 
Clyde. 2000). SONCC coho salmon however, are now thought to be extirpated from Upper and Middle 5th 
field watersheds. At present, the upstream distribution of coho salmon in Hayfork Creek is Corral Creek. 
SONCC coho salmon distribution information is based on juvenile presence/absence surveys conducted 
in 2002 by the U.S. Forest Service and the CDFG. CDFG found juvenile SONCC coho salmon in Butter, 
Eltapom and Olsen creeks (M. Gilroy, 2002, personal communication). Olsen Creek is a lower tributary to 
Hayfork Creek. USDA Forest Service crews reported sighting juvenile coho salmon at the mouth of 
Corral Creek, the next major tributary to Hayfork Creek upstream of Olsen Creek. These observations 
follow the 2001 adult spawning run which had the widest coho salmon spawning distribution in the 
Trinity Basin in recent memory. The current distribution of SONCC salmon (occupied critical habitat) is 
approximately 30 river miles downstream of the Project location. 

Chinook Salmon 

Chinook salmon historically ranged as far south as the Ventura River, California, and their northern extent 
reaches the Russian Far East. Life history strategies for Chinook salmon in coastal North American 
streams are predominately “ocean-type” (NMFS 1998). Ocean-type Chinook salmon migrate from the 
freshwater environment to the ocean environment within there first year. Ocean-type Chinook salmon 
tend to use estuaries within the first several weeks after emergence and prior to immigrating to the ocean. 
Residence in the Pacific Ocean is variable and complex with most fish returning to natal streams to spawn 
as adults between their third and fifth year (NMFS 1998). Chinook salmon die soon after spawning. 

Chinook salmon in the Klamath River Basin upstream of the Trinity River confluence comprises the 
UKTR ESU. The USDA-FS designated river-type “spring-run” Chinook salmon a “Sensitive” species. 
Adult spring Chinook salmon have a unique life history that involves migrating to the upper reaches of 
the natal stream during spring and summer. Much of the summer is spent holding in pools where they 
mature sexually. The spawning period usually begins during the latter part of September and continues 
through October. This life history pattern differs from the fall-run, which enter freshwater with almost 
mature gametes and spawn soon after during the fall period, usually lower in the watershed than spring-
run Chinook salmon (Hillemeier, 1993). Hyampom located at the confluence of the SFTR and Hayfork 
Creek is loosely considered the break between the distribution of spring and fall Chinook salmon on the 
SFTR. However, during years of drought or years having above average precipitation and higher fall 
flows, there may be considerable overlap in the distribution and use of spawning areas.  

Chinook salmon spawn in clean gravels in streams and in the mainstem of some rivers. Depending on 
temperature, eggs incubate in redds for 1.5 to 4 months before hatching as alevins. Following yolk-sac 
absorption, alevins emerge from the gravel as fry and begin feeding. They require cold water, deep pools, 
and cover. Fall-Chinook salmon fry grow quickly and will emigrate from freshwater between 60 and 120 
days after emergence (NMFS 1998). In contrast, Spring Chinook salmon will rear in river for 
approximately 1 year before immigrating to the ocean in early spring. A major limiting factor for juvenile 
Chinook salmon is water temperature which strongly affects growth and survival (Moyle 2002). For a 
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complete life history description and status review see Meyers et al. (1998). For additional information 
regarding the freshwater habitat requirements for Chinook salmon see Bjornn and Reiser (1991). 

Salmon River spring-run Chinook salmon counts have been conducted annually since 1980. In the 24 
years 1980 and 2003, Salmon River spring-run Chinook salmon have averaged 739 fish annually, ranging 
from 1,300 fish in 1993, to 6 fish in 1983 (Brenda Olsen, Personal Communication 2005).  

Historically, salmonid spawning runs in the SFTR were dramatically larger than they are today; 
spring Chinook represented the largest salmonid runs in the SFTR basin. In 1963 and 1964, prior to the 
December 1964 flood, spring Chinook escapement was greater than 10,000 fish (Healey 1963, LaFaunce 
1967; in EPA 1998). This is consistent with anecdotal observations of large numbers of fish in the river 
(Berol 1995). The December 1955 flood probably also affected the fish population temporarily; an aerial 
redd count in 1958 noted only 101 spring Chinook redds (La Faunce 1967, citing USFWS 1960 in EPA 
1998). However, large sediment deliveries to the stream were not observed between 1944 and 1960. 
Furthermore, indications are that the spawning run had recovered prior to the 1964 flood. 

In the early 1960s, the intensity of road building and timber harvest increased significantly. Since the 
1964 flood, the spring Chinook population has not recovered to anywhere near those former levels. It is 
possible that the runs in 1963 and 1964 were anomalously large, and the goal of 6,000 spring Chinook 
estimated for the Trinity River Restoration Program may be more reasonable to indicate recovery of the 
run. It is therefore appropriate to assume approximately 4,000 spring Chinook would represent recovery 
in the South Fork basin (J. Glase, USFWS, pers. comm., 1998; as cited in EPA 1998). 

In the 16 years between 1989 and 2004, SFTR counts of adult spring-run Chinook salmon averaged 
290 fish annually, ranging from 1,097 fish in 1996, to 7 fish in 1989 (CDFG 2004a). During this same 
time period (1989-2004), Salmon River spring-run Chinook have averaged 681 fish annually, ranging 
from 1,300 fish in 1993, to 148 fish in 1990 (Figure N-2). The low number of spring-run Chinook salmon 
in the SFTR are largely a response to the 1964 flood, which triggered landslides that filled in holding 
pools and covered spawning beds (Moyle 2002). 
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N-28 - South Fork Management Unit – Shasta-Trinity National Forest 

Figure N-2. Adult spring-run Chinook salmon counts for the Salmon River (Klamath River) and the South 
Fork Trinity River, 1989-2004. (Source: Brenda Olsen - Salmon River, CDFG 2004a) 

Fall Chinook escapement in the SFTR basin has not been estimated as consistently as spring Chinook. 
La Faunce (1967) estimated 3,337 fall Chinook in 1964, prior to the flood. No estimates were made again 
until the 1980s, at which time the escapement was estimated to be as low as 345 in 1990 and as high as 
2,640 in 1985 (Jong & Mills 1994). Because the spring Chinook run was more significantly affected than 
the fall run, indicators for both runs are included to provide a more rounded picture of desired conditions. 
For example, spring Chinook return to the basin in the spring and hold in the streams over the summer, 
while fall Chinook run in the fall; over-summer factors may have caused the greater decreases in the 
spring Chinook population. For fall Chinook, which haven’t diminished in numbers in the SFTR basin as 
dramatically as spring Chinook, 3,000 returning spawners is a reasonable number to indicate population 
recovery (J. Glase, USFWS, pers. comm., 1998; as cited in EPA 1998).  

Higher spring Chinook escapement in the 1990s (Figure N-2) may reflect the early stages of 
population recovery, coincident with apparent movement of sediment downstream (Matthews 1998), or it 
may reflect better conditions in those particular years. The current size of the spawning population, while 
growing, still remains at less than 10% of the run in 1963 and 1964, and less than 20% of the Trinity 
River Restoration Program goal (4,000 fish). The diminished fish populations in the basin, which began 
both with the period of increased management and the record flood in the basin, are the strongest 
indication of impaired habitat conditions, and recovered populations will be the strongest indication of 
recovered habitat conditions. In the future, if salmonids naturally reproduce at numbers that are close to 
those observed prior to 1964, it would be reasonable to conclude that habitat conditions are adequately 
supporting beneficial uses. If sediment has limited habitat by aggrading the channel, then continued 
downstream movement of sediment would probably be required to restore the habitat conditions. 

SPRING CHINOOK SALMON IN THE SOUTH FORK TRINITY RIVER 
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However, it is also clear that: 1) habitat recovery, in the form of normal watershed processes moving both 
the natural sediment load and the elevated sediment load (i.e., due to land management activities) through 
the stream system, is a slow process, and may not be observed for another 50 years or more; and 2) other 
factors, such as habitat conditions or fishing pressures outside of the SFTR basin (e.g., downstream or 
ocean conditions) may retard progress on recovery of the fishery even if the habitat conditions have 
recovered. Thus, while a recovered Chinook spawning population would indicate recovery of the 
beneficial use support and attainment of water quality standards more clearly than any other indicator, it is 
not required that the spawning population recover in order to demonstrate attainment of water quality 
standards, if all other targets are met (EPA 1998). 

Chinook salmon life history and behavior in the Trinity River 
The following information was summarized from NOAA Fisheries’ status review of Chinook salmon 
(Meyers et al. 1998). Chinook salmon mature between 2 and 6+ years of age. Fall-run Chinook salmon 
enter freshwater at an advanced stage of maturity, move rapidly to their spawning areas on the mainstem 
or lower tributaries of the rivers, and spawn within a few days or weeks of freshwater entry (Healey 
1991). Post-emergent fry seek out shallow, nearshore areas with slow current and good cover, and begin 
feeding on small terrestrial and aquatic insects and aquatic crustaceans. The optimum temperature range 
for rearing Chinook salmon fry is 50°F to 55°F (Rich 1997, Seymour 1956) and for fingerlings is 55°F to 
60°F (Rich 1997). In preparation for their entry into a saline environment, juvenile salmon undergo 
physiological transformations known as smoltification that adapt them for their transition to salt water. 
The optimal thermal range for Chinook salmon during smoltification and seaward migration is 50°F to 
55°F (Rich 1997). Chinook salmon spend between one and four years in the ocean before returning to 
their natal streams to spawn. Chinook salmon addressed in this document (spring- and fall-run UKT 
Chinook salmon) exhibit an ocean-type life history, and smolts out-migrate predominantly as 
subyearlings, generally during April through July. Chinook salmon spend between 2 and 5 years in the 
ocean (Healey 1991), before returning to freshwater to spawn. Some Chinook salmon return from the 
ocean to spawn one or more years before full-sized adults return.  

The UKT Chinook salmon ESU includes fall- and spring-run Chinook salmon in the Klamath and 
Trinity River Basin. Historically, spring-run Chinook salmon were probably the predominate run. This 
ESU still retains several distinct spring-run populations, albeit at much reduced abundance levels. Fish 
from this ESU exhibit an ocean-type life history; however genetically and physically, these fish are quite 
distinct from coastal and Central Valley Chinook salmon ESUs. Genetic analysis indicated that this ESU 
form a unique group that is quite distinctive compared to neighboring ESUs. The majority of spring- and 
fall-run fish emigrates to the marine environment primarily as subyearlings, but has a large proportion of 
yearling smolts. Recoveries of coded wire tags indicate that both runs have a coastal distribution off the 
California and Oregon coasts. 

South Fork Trinity River Population 
Historically, the SFTR had large runs of spring-run salmon and an annual run of summer-run steelhead 
(DWR 1982, in Barnhart 1994). Healy (1963) estimated that 7,000 to 10, 000 spring-run Chinook salmon 
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spawned in the SFTR and its tributaries. In 1964, Lafaunce (1967) estimated the spring-run Chinook 
population to be 11,600 fish. The number of spring-run Chinook salmon returning the SFTR after the 
1964 flood declined significantly. Annual comprehensive adult surveys in the SFTR have been conducted 
since 1991. For the period 1991-2003, spring-run Chinook numbers have ranged from 66 to 1,097 fish, 
averaging 348 fish.  

Lower Hayfork Creek supports a remnant run of spring Chinook salmon. Historically, spring Chinook 
salmon utilized the lower reaches of Salt Creek, Big Creek, Tule Creek, and East Fork Hayfork Creek 
(PWA, 1994). The current distribution is approximately the boundary between the Middle and Lower 
Hayfork Creek 5th field watersheds. Thirty-two spring-run Chinook salmon and 29 spring-run Chinook 
redds were observed between RM 12 and RM 17 in surveys conducted in 2003. However, only a few fish 
and 0 redds were observed in the same reach in 2001 and 2002 surveys. 

Rainbow Trout and Steelhead 

Life History, Ecology, and Status of Klamath River Steelhead (except for specific reference to the SFTR 
“Local population”), was incorporated from Israel J. A. (2003). 

Coastal steelhead (O. mykiss irideus) in Klamath basin, have evolved multiple life history and 
reproductive strategies for persisting in a system where critical habitat parameters are highly variable. 
Klamath River steelhead are recognized to constitute two distinct reproductive ecotypes that migrate from 
the ocean into tributaries during different time periods (Busby et al., 1996). However, different life stages 
of steelhead are found in the Klamath mainstem every month of the year, including a run of immature fish 
(commonly referred to as the “halfpounder”) which overwinter in freshwater before returning to the ocean 
the following spring (USFWS, 1998). Klamath River steelhead are an anadromous form of coastal 
rainbow trout (O. mykiss irideus). 

Steelhead exhibit the largest geographic range and most complex suite of traits of any salmonid 
species. Steelhead share many of the characteristics of rainbow trout that contribute to their ability to 
adapt to systems that are highly unpredictable and undergo frequent disturbance. Particularly important 
characteristics of Klamath River steelhead include anadromy (emigrating to the ocean and returning to 
spawn in freshwater) or nonadromous freshwater residency, iteroparity (multiple spawning migrations), 
and natal homing. Watershed disturbances caused by agriculture, timber harvest practices, past mining 
and water diversions have negatively affected the fishery resources within the basin (KRBFTF, 1991). 

During the past century, managing salmonid species for commercial and recreational purposes have 
focused on artificially producing large numbers of fish in hatcheries. Natural environmental fluctuations 
(climatic cycles and marine conditions) have likely played less of a role in the decline of this species than 
these human-induced impacts. However, the Klamath River and its tributaries support the largest 
population of coastal steelhead remaining in California (McEwan and Jackson, 1996). Klamath River 
steelhead are part of the KMP ESU, which the NMFS determined was not warranted for listing under the 
ESA (NMFS, 2001). 
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Life History 
Nonanadromous Phenotype (Coastal Rainbow trout) 
Coastal rainbow trout (resident) are the common wild rainbow trout in most of California, either as 
natural populations or through introductions in to other areas. Although the genetic identities of distinct 
local populations have been lost in many instances as a result of planting hatchery fish, wild strains 
adapted to local environmental conditions may persist (Gard and Seegrist 1965, in Moyle 2002). Some 
resident fish present above dams may represent landlocked versions of the original steelhead populations. 

O. mykiss irideus in the Klamath-Trinity River basins display one of the most diverse sets of life 
history patterns found in the Oncorhynchus genus. This species encompasses two distinct phenotypes. 
Typically, the resident form (called a rainbow or redband trout) spends their entire life in fresh water 
isolated above natural barriers (e.g., waterfalls, landslides, subsurface stream flows). This natural form of 
O. mykiss irideus is apparently uncommon in the Klamath River. 

Residualization of steelhead progeny in the Klamath River occurs, but is poorly understood. Possible 
hypotheses on this phenomena include accelerated growth rate of fish in hatcheries or excessively high 
water temperatures downstream delaying outmigrant behavior in these fish (Healey, 1991; Viola and 
Schuck, 1995). Steelhead have also residualized above recent manmade barriers in the basin like 
Lewiston, Iron Gate, and Dwinnell Dams, although the genetic integrity of these fish is questionable 
given the stocking on nonnative rainbow trout into the waterbodies. These potadromous fish remain 
migratory and utilize tributaries to these reservoirs. 

The relationship of steelhead to nonanadromous Upper Klamath redband trout (O. mykiss newberri, 
Benhke 1992) remains unknown, although redband trout inhabit the upper Klamath basin in Oregon now 
isolated by dams along the mainstem. Prior to the construction of Copco Dam in 1917, steelhead migrated 
up to the falls at the outlet of Klamath Lake. Benhke (1992) suggested that O. mykiss irideus did not 
reside above this location and designated the migratory Upper Klamath trout as a separate subspecies, O. 
m. newberrii. Moyle (2002) suggests steelhead invaded the upper Klamath basin during the Pleistocene 
and nonandromous coastal rainbow trout are present above Klamath Lake. Snyder (1930) and Fortune et 
al. 1996 in Hardy and Addley (2001) both suggested steelhead utilized tributaries above Upper Klamath 
Lake. It is likely that redband trout moved downstream of the outlet falls.  

Anadromous Phenotype (Steelhead) 
The second phenotype of coastal steelhead is the more common anadromous form. In the Klamath River 
basin, these fish display a variety of life history patterns constituting different freshwater and saltwater 
rearing strategies (ODFW, 1995). The differences between these different life history patterns are not well 
understood, and researchers group anadromous steelhead “races” depending on the timing of adult 
migration into the Klamath River. The classification of different adult migratory run-timings is not agreed 
upon (Table N-1). 
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Table N-1. Classification of different run-timings and reproductive ecotypes of steelhead found in the 
Klamath River basin. [As cited in Israel (2003)] 

Steelhead race KRSIC (1993) Hopelain (1998) USFWS 
(1979) 

Busby et al 
(1996) 

Moyle (2002) 

Spring/Summer May- July March-June April-June April- June 
Fall August- October July-October  August-

November 
Winter November- 

February 
November-March November-

February 

 

November-April 

Stream-maturing April- October 
Ocean-maturing 

 
September-
March 

 

NMFS does not classify Klamath River basin steelhead “races” based on run-timing of adults, but 
instead recognizes two distinct reproductive ecotypes of coastal steelhead in the Klamath based upon their 
reproductive biology and freshwater spawning strategy (Busby et al. 1996). Burgner et al. (1992) 
identified the stream-maturing type as entering the river sexually immature and still requiring several 
months before ripening to spawning condition. In the Klamath River, Busby et al. (1996) called these 
summer steelhead and found they migrated upstream between April and October with a peak in spawning 
behavior during January. The second type, ocean-maturing, enter the Klamath River between September 
and March with a peak in spawning in March. These fish enter the river sexually mature and spawn 
shortly after reaching spawning grounds (Busby et al., 1996). The overlap in migration and spawning 
periods make differentiating these ecotypes difficult (Roelofs, 1983). A genetic study determined that 
different runs of steelhead within a particular subbasin of the Klamath-Trinity system shared more genetic 
similarities than populations of similar run-timings in adjacent basins (Reisenbichler et al., 1992). 

Before establishing feeding locations, newly hatched steelhead move to shallow, protected margins of 
the stream (Royal, 1972, in McEwan and Jackson, 1996). Once aggressive behavior is exhibited, 
territories become established and are defended (Shapovalov and Taft, 1954) in or below riffles, where 
food production is greatest. Moffett and Smith (1950) found steelhead fry (individuals not yet surviving a 
winter) favored tributary streams with a peak in downstream movement during the early summer on the 
Trinity River. Possible physical influences leading to a decline in this behavior included decreasing river 
flows and increasing water temperatures. As higher flows and lower water temperatures returned to the 
mainstem during the late fall and winter, Moffett and Smith (1950) observed an increase in downstream 
movement. Steelhead parr (individuals surviving at least one winter) showed the greatest freshwater 
movement towards the end of their first year and spent their second year inhabiting the mainstem. The 
large majority of steelhead (86%) in the Klamath River basin apparently spend two years in fresh water 
before undergoing smoltification (the physiological process of preparing to survive in ocean conditions) 
and migrating to sea (Hopelain, 1998). Kesner and Barnhardt (1972) determined that steelhead rearing in 
fresh water for longer periods made their seaward migration more quickly. Klamath River basin steelhead 
remain in the ocean for one to three years before returning to spawn and their ocean migration patterns are 
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unknown. It is believed that steelhead use their excellent homing sense to return to the same area they 
lived in as fry to spawn (Moyle, 2002). 

The presence of “half-pounder” steelhead in the Klamath River basin is a distinguishing life history 
trait of steelhead found in the KMP ESU. Half-pounder steelhead are subadults that have spent 2-4 
months in the Klamath estuary or nearshore before returning to the river to overwinter. They overwinter 
in the lower and mid-Klamath regions before returning to the ocean the following spring. The presence of 
half-pound fish is uncommon above Seiad Valley (Kesner and Barnhardt, 1972). The occurrence of half-
pounders was greater in spawning fish of mid-Klamath region tributaries (86-100%) when compared to 
the Trinity River (32-80%). There is a negative linear relationship between rates of half-pounder 
migration and first-time spawning size. The lowest occurrence of half-pounders was from Lower Klamath 
River winter-run steelhead (17%), which also demonstrated the greatest first-year growth rate (Hopelain, 
1998). The proportion of “half-pounders” that become stream- or ocean-maturing ecotypes is not known.  

Iteroparity (the ability to spawn more than once) is an important character of steelhead that makes 
them different from most all other Oncorhynchus species. Hopelain (1998) reported that repeat spawning 
varied between different run-timings. The frequencies of steelhead having undergone multiple 
reproductive events varied in range from 17.6 to 47.9% for fall run, 40.0 to 63.6% for spring run, and 
31.1% for winter run fish. Females make up the majority of repeat spawners (Busby et al., 1996), and lay 
between 200 and 12,000 eggs (Moyle, 2002). Nonandromous coastal rainbow trout typically contain 
fewer than 1,000 eggs, while steelhead contain about 2,000 eggs per kilogram of body weight (Moyle, 
2002). 

Habitat Utilization 
Steelheads require different habitats for each stage of life in the Klamath River. The abundance of 
steelhead in a particular location is influenced by the quantity and quality of suitable habitat, food 
availability, and interactions with other species. During the first couple years of freshwater residence, 
steelhead juveniles require cool, clear, fast-flowing water (Moyle, 2002). Although steelhead have a 
greater physiological tolerance than other salmonids, certain requirements must be met for a watershed to 
support these highly-adaptable fish, including cool water throughout their life history (Table N-2). Many 
physiological cues during their lifecycle depend on temperatures remaining within these critical ranges. 

Table N-2. Utilized (McEwan and Jackson, 1996) and optimal (Moyle, 2002) water temperatures (°C) for 
various steelhead life history stages. NR= Not Reported. 

Life History Stage McEwan and Jackson (1996) Moyle (2002) 
Spawning 3.8 to 11.0 OC (38.8 to 51.8 OF) NR 
Incubation and emergence 8.8 to 11.0 OC (47.8 to 51.8 OF) 10 to 15 OC (50.0 to 59.0 OF) 
Fry and Juvenile rearing 7.2 to 11.0 OC (44.9 to 51.8 OF) 15 to 18 OC (59.0 to 64.4 OF) 
Smoltification 7.2 to 15.0 OC (44.9 to 59.0 OF) NR 
Adult migration 7.7 to 11.0 OC (45.8 to 51.8 OF) NR 
Summer steelhead holding 10.0 to 15.0 OC (50.0 to 59.0 OF) 10 to 15 OC (50.0 to 59.0 OF) 
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Length of time for eggs to hatch is a function of water temperature and dissolved oxygen. Hatchery 
steelhead take 30 days to hatch at 10.5°F (Leitritz and Lewis, 1980 in McEwan and Jackson, 1996), and 
emergence from the gravel occurs after two to six weeks (Moyle, 2002; McEwan and Jackson, 1996). Egg 
mortality begins at 13.3°C (McEwan and Jackson, 1996).  

Redd construction typically occurs in gravel substrates of 0.5 to 10.0 cm in diameter (Reiser and 
Bjornn, 1979 in Spence et al., 1996). Water velocities over the redd is between 20 and 155 cm/sec, and 
depths are often 10 to 150 cm (Moyle, 2002). Low levels of sedimentation (>5% sand and silt) can reduce 
redd survival and emergence due to decreased permeability of the substrate and dissolved oxygen 
concentrations available for the incubating eggs (McEwan and Jackson, 1996). Once out of the gravels, 
steelhead fry can survive at a greater range of temperatures, but have difficulty obtaining oxygen from the 
water at temperatures above 21.1°C (McEwan and Jackson, 1996). When physiologically stressed, 
steelhead have a more difficult time acquiring food, defending territories, avoiding predators, and are 
more likely to succumb to infectious diseases and parasites (Spence et al., 1996). 

Hawkins and Quinn (1996) found that the critical swimming velocity for juvenile steelhead was 7.69 
body lengths/sec compared to juvenile cutthroat trout that moved between 5.58 and 6.69 body lengths/sec. 
Adult steelhead swimming ability is hindered at water velocities above 3 to 3.9m/sec (Reiser and Bjornn, 
1979 in Spence et al., 1996). Preferred holding velocities are much slower, and range from 0.19m/sec for 
juveniles and 0.28m/sec for adults (Moyle and Baltz, 1985). Physical structure like boulder, large woody 
debris, and undercut banks create hydraulic heterogeneity that increase the habitat available for steelhead 
in the form of cover from predators, visual separation of juvenile territories, and refuge during high flows 
(Everest et al., 1985). Reiser and Peacock (1985 in Spence et al., 1996) reported the maximum leaping 
ability of steelhead to be 3.4m and they require water approximately 18cm deep for passage (Bjornn and 
Reiser 1991, in Spence et al., 1996). 

Summer steelhead do not utilize the majority of Klamath River tributaries like the more common fall 
and winter steelhead. In particular, summer steelhead utilize Red Cap, Bluff, Elk, Dillon, Clear, Wooley, 
and Canyon Creeks and the Salmon, North and South Fork Trinity and New River. These rivers drain 
portions of the Klamath and Trinity Mountains providing deep pools for refugia through the summer for 
subadults to mature sexually. Nielsen and Lisle (1994) found coldwater pockets in these thermally-
stratified pools to be 3.5°C cooler than midday ambient stream tempertures of 36-29°C. In the New River, 
summer steelhead were found to occupy covered areas under bedrock ledges and boulders. Densities of 
these fish were highest where water velocities averaged 9.3cm/sec (Nakamoto, 1994). 

Growth rate and feeding habitats  
The growth rate of steelhead is quite rapid after emergence and by the end of the first year individuals can 
reach between 10 and 12 cm (Moyle, 2002). Increased water temperature, which is one factor influencing 
production of aquatic invertebrates (Allan, 1995), accelerates growth rates until early fall (Moffett and 
Smith, 1950). By the end of the second year, steelhead are often 16 to 17 cm in length and sustain a short 
growth spurt during their third spring to prepare them for smoltification (Moyle, 2002). Smolts from 
Klamath River subbasins known to contain fall-runs of steelhead entered the ocean at 21-23 cm 
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(Hopelain, 1998). Feeding habits of steelhead varied through the different periods of their life, although 
mean growth rates in juveniles were similar between run-timings and tributaries (Hopelain, 1998). In 
general, trout seem to specialize on an aquatic organism or terrestrial bug of choice, although they also 
seem to be somewhat opportunistic (Moyle, 2002). In April, Trinity River steelhead were found with ants 
in their stomachs (Boles, 1990). As they grow, their diets change to include larger prey, with fish being 
more important to nonandromous trout than parr preparing for smoltification. Kesner and Barnhardt 
(1972) observed Trichoptera larvae to be the primary food found in half-pounder steelhead stomachs. 
They also determined that half-pounders more frequently contained food in their stomachs compared to 
steelhead on a spawning migration. 

Community associations and species interactions 
Steelhead trout are found in two distinct assemblages depending on their phenotype (Moyle, 2002). O. 
mykiss irideus are found above and below barriers to anadromy. Above barriers in cold, fast-moving 
tributaries in the Lower Klamath River coastal rainbow trout are found alone or with coastal cutthroat 
trout (Moyle, 2002). The anadromous form of rainbow trout are found in an assemblage that includes 
other salmon, Klamath small scale suckers, speckled dace, and marbled sculpin species in the Klamath 
River. This species association is a product of the physical landscape as well as interspecies interactions 
between fish. Potentially, environmental fluctuations keep the populations of each species from reaching a 
size where competition and territoriality is important (Moyle, 2002). Alternatively, in the reaches of 
streams where this diverse assemblage is observed, a high degree of habitat heterogeneity allows 
segregation of species into microhabitats and may eliminate interspecies interactions. In the presence of 
other juvenile salmonids (coho and Chinook), steelhead have been observed to distribute themselves in 
microhabitats different from the other species (Everest and Chapman, 1972). Steelhead are successful 
competitors and can display aggressive behavior to defend territories (Jenkins 1969, in Moyle, 2002). 
Juvenile rainbow trout have a positive interaction with suckers in the Sacramento River, and possibly 
form the same relationship in the Klamath River. In the Sacramento, juveniles were observed to follow 
large suckers around and feed on invertebrates disturbed by the suckers feeding (Baltz and Moyle, 1984). 
Studies of intraspecies interactions have reported steelhead segregating themselves spatially within the 
same stream into microhabitats (Moyle, 2002; Keeley and McPhail, 1998). However little is known about 
the relationship between different cohorts, including half-pounders, in the Klamath River. In one study on 
a coastal California stream (Harvey and Nakamoto, 1997), the intraspecific interactions among different 
cohorts were dependent on the habitat occupied by the fish. In deep water, Harvey and Nakamoto (1997) 
observed larger steelhead in the presence of small steelhead to grow faster than when these fish were 
observed together in shallow waters. Food availability has a larger impact on territory size than body size, 
and juvenile steelhead were observed to intrude into adjacent steelhead territories to capture food (Keeley 
and McPhail, 1998). Moffett and Smith (1950) observed schools of steelhead parr in the thalweg along 
the bottom during extended winter dry periods on the Trinity River. This may be favored habitat because 
this deeper, faster water contains more invertebrate drift (Britain and Eikeland 1988) and offers greater 
protection from predators. 

South Fork Management Unit – Shasta-Trinity National Forest - N-35 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix N: Fisheries Biological Assessment/Biological Evaluation 

Status 
No long-term data is available to evaluate Klamath River steelhead population trends. The California Fish 
and Wildlife Plan (1965) estimated a basin wide annual run size of 283,000 adult steelhead (spawning 
escapement + harvest). Busby et al. (1994) reported winter steelhead runs in the basin to be 222,000 
during the 1960’s. Based on creel and gill net harvest data (Hopelain, 2001), the winter-run steelhead 
population was estimated at 10,000 to 30,000 adults annually in the early 1980’s. Population estimates of 
summer steelhead have also declined precipitously during the 1990’s. The apparent decrease in population 
size of steelhead in the Klamath River has multiple causes. Main factors impacting steelhead in the 
Klamath Basin include hatcheries, harvest, hydroelectric operations, and human impacts. 

Hatcheries 
Two hatcheries are currently operated by the CDFG as mitigation for lost habitat beyond Iron Gate and 
Lewiston Dams. While hatchery production has primarily relied upon native broodstock, numerous 
transfers of fish from outside the basin are documented. Prior to 1973, transfers came from the 
Sacramento, Willamette, Mad and Eel Rivers (Busby et al., 1996). Since the length of freshwater 
occupancy of juvenile Klamath River steelhead is long, wild fish are at a potentially increased risk from 
hatcheries. About 1,000,000 smolts per year are produced by the two hatcheries (Busby et al., 1994 in 
Moyle 2002).  

Historic returns of steelhead to both Iron Gate and Trinity River hatcheries do not seem correlated. 
No studies have been carried out to evaluate the impact of hatcheries releases on wild steelhead and other 
salmonids in the Klamath River, but studies elsewhere have shown that releases of large numbers of fish 
result in negative competitive interactions between wild steelhead and hatchery fish for food, habitat, and 
mates (Nickelson et al., 1986). Also, carrying capacity of rivers is often exceeded during the outmigration 
of hatchery smolts decreasing food availability (Steward and Bjornn, 1990 in Spence et al 1996). 
Hatchery steelhead have been documented to displace a large percentage of wild steelhead (79%, 
McMichael et al., 1999). 

Other risks from hatcheries include disease transmission (Steward and Bjornn, 1990 in Spence et al., 
1996), alterations of migration behavior in wild fish (Hillman and Mullen, 1989 in Spence et al., 1996), 
and genetic changes in the wild population (Waples, 1991). The behavioral and genetic interactions of 
residualized hatchery steelhead wild steelhead on the Klamath River has not been evaluated but is 
recognized as an issue requiring attention (CDFG, 2001). 

Currently, sportfishery regulation prohibits take of wild winter steelhead and allows only limited 
fishing of summer steelhead. Poaching may pose a problem for these fish because of their concentration 
over a long period in particular locations (Eric Gerstung, pers. Comm. in McEwan and Jackson, 1996). 

Hydroelectric Operation 
Iron Gate Dam (and all the other dams in the basin) breaks the upstream-downstream connectivity of the 
Klamath River. A primary impact to steelhead is the elimination of free passage beyond these barriers 
upstream to historic spawning grounds and downstream to the ocean. Another direct impact Iron Gate 
Dam has on Klamath River steelhead is the alteration of natural flow regimes. A river’s flow regime 
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controls the physical and hydrological processes of a river, and therefore is responsible for habitat and 
food availability, temperature regimes, and the concentration of dissolved gases (Spence et al., 1996). The 
loss of habitat from decreased flows intensifies inter- and intraspecies competition for suitable rearing and 
feeding of juvenile steelhead (Spence et al., 1996). Iron Gate Dam is responsible for changes in flow 
impacting the temperature regime on the mainstem Klamath River. Steelhead continuously exposed to 
temperatures above 24°C are unable to survive (Moyle, 2002). While water from Iron Gate Dam is not 
released at this temperature, the quantity of water released impacts the variability of downstream water 
temperatures (Moyle, 2002). 

Human Impacts  
Klamath River steelhead spends considerable part of their life in the tributaries where cool, high-quality 
water is typically common. Recent reports have documented the degradation of this habitat and potential 
impacts to juvenile salmonid production (Ricker, 1997; Jong, 1997; Borok and Jong, 1997). Particular 
impacts caused by increased sedimentation of spawning grounds include reduction of egg survival and sac 
fry emergence rates. Potential impacts from upslope erosion created by logging and road construction 
may negatively impact steelhead spawning (Burns, 1972). In many smaller Klamath River tributaries, 
where impacts from these activities are greatest, steelhead rely on unimpacted habitat for supporting the 
production and survival of juveniles. In some subbasins, road construction and placement of culverts has 
created barriers to migration. 

Agricultural and ranching land use practices can negatively impact adjacent waterbodies containing 
steelhead and other anadromous fish. The trampling and removal of riparian vegetation by grazing 
livestock destabilizes and denudes streambanks increasing sediment and temperature in the streams 
(Platts et al, 1991 in Spence et al., 1996). On the Klamath River, these activities have led to a reduction in 
canopy over the stream channel and siltation of pools necessary for juvenile rearing (Moyle, 2002). 
Agriculture practices can directly impact steelhead because of the massive alterations of the riparian and 
aquatic systems resulting from effort to increase the quantity of land converted for food production 
(Spence et al., 1996). This includes stream channelization, large woody debris removal, and armoring of 
banks (Spence et al., 1996). All of these activities homogenize the aquatic habitat to temperature and 
water conditions that are not favored by steelhead or other native biota, but do enhance the invasion of 
noindigineous fish (Harvey et al., 2002). Humans have introduced 13 exotic species in the Klamath River, 
although none have been observed to negatively impact steelhead. However, in other Northern California 
river systems, invasive species have played a role in the decline of steelhead through predation and 
competition (Brown and Moyle, 1991). 

SFTR Trends 
Winter-run steelheads are not at risk of extinction but their numbers are down from Historic levels. Local 
anglers on the SFTR have reported a substantial decline in the abundance of winter steelhead post 1964 
flood. This observation is consistent with findings of Rodgers (1972, 1973, as cited in PWA 1994). There 
are no current adult return estimates for winter-run steelhead. 
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In the 13 years between 1989 and 2004, SFTR counts of adult summer steelhead averaged 41 fish 
annually, ranging from 95 fish in 1997, to 8 fish in 1991 (CDFG 2004a, Figure N-3). 

Figure N-3. Adult summer steelhead counts in the South Fork Trinity River, 1989-2004 

NOAA Fisheries has reviewed the biology and ecology of West Coast Salmon and Steelhead 
populations and trends. NOAA Fisheries also considered available information on resident rainbow trout. 
Preliminary conclusions are that KMP steelhead are not likely to become endangered in the foreseeable 
future, and that Federal ESA listing is not warranted within the KMP ESU (NOAA Fisheries 2003). 

Steelhead Summary 
Listed as a candidate for Threatened Status by NMFS in 1998, steelhead in the Klamath-Trinity basin 
have had their range reduced by the construction of major dams on the Klamath, Trinity, and Shasta 
Rivers, with further declines caused by downstream changes to channels and water temperatures from de-
creased flows. Poor watershed management (connected with such practices as grazing, logging, and road 
building) has contributed to declines as well, especially as a result of siltation of holding pools and 
spawning riffles and increases in water temperatures due to loss of shading. Interactions with hatchery 
steelhead have contributed to further declines of wild populations, as may have fisheries, including catch 
of steelhead in gill nets on the high seas. Fall-Winter-run steelhead are still widely distributed and fairly 
common in the basin, although much less abundant than formerly. 

Summer steelhead populations remain the most imperiled runs in the Klamath River and are holding 
onto a small number of key populations. In addition to all the usual causes of decline, they are 
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exceptionally vulnerable to poaching when oversummering in pools. As a consequence, during the 1990s 
there were perhaps 1,000-1,500 adults divided among eight populations—less than 10 percent of their 
former abundance (Moyle et al. 1995, in Moyle 2002). 

Key elements of the Steelhead Restoration and Management Plan for California (McEwan and 
Jackson, 1996) for the Klamath River included greater flow releases through Iron Gate and Lewiston 
Dams and emphasized increasing naturally produced stocks. The plan recognized the importance of 
protecting functioning subbasins where natural processes take precedence to human impacts causing 
severely degraded habitat conditions. Watersheds identified by McEwan and Jackson (1996) requiring 
stream restoration to benefit steelhead included the SFTR, Scott River, and Shasta Rivers. 

Environmental Baseline __________________________________  
The Shasta-Trinity National Forest Tributaries Matrix of Factors and Indicators as revised by the STNF 
Level 1 team (Appendix N-A of this document), was used to characterize the environmental baseline for 
the proposed action. 

Existing Habitat Conditions  
South Fork Trinity River Watershed 
The SFTR basin is undammed and approximately 970 square miles in size, and is the largest tributary of 
the Trinity River. The terrain is predominately mountainous and forested, with only about 15 percent of 
the basin available for farmland, most of which occurs in the Hayfork Valley, the largest tributary of the 
SFTR (TCRCD 2003). Elevations in the basin range from more than 7,800 feet above sea level in the 
headwater areas, to less than 400 feet at the confluence with the Trinity River (TCRCD 2003). 

Precipitation in the SFTR Watershed, as is typical of California, is highly seasonal, with 90 percent 
falling between October and April. Rainfall runoff dominates the hydrologic budget, although depending 
on location in the watershed and the water-year type, snowmelt runoff can be significant. There are few 
long-term annual precipitation records in the watershed, and instead records from Weaverville were used. 
Weaverville has a mean annual precipitation of 36.29 inches, for 1906-2001, excluding 1981-1983 during 
which the records are incomplete (TCRCD 2003). For Weaverville, the wettest year contained in this 
record is 1974, when precipitation totals reached 63.58 inches, only slightly wetter than 1998, the next 
highest, when 63.27 inches were recorded. The driest year at Weaverville was 1977, when only 12.57 
inches of precipitation were recorded. 

The SFTR has been the subject of several studies following the 1964 flood, which was the largest on 
record. Following the flood, fish populations declined severely and currently remain below pre-flood 
levels (PWA 1994). The continued high rates of erosion and sedimentation are considered a major 
contributor to the depressed anadromous fish runs in the river basin (PWA 1994). The SFTR has one of 
the highest sediment loads in northern California. The high sediment loads have been attributed to 
unstable geology, management activities, and storm activity (Raines 1998). 
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Hayfork Creek  
The Upper Hayfork Creek Watershed drains a 92.7 square mile area from the headwaters of Hayfork 
Creek along the Red Mountain - Brushy Mountain divide, to the confluence of Hayfork Creek and Carr 
Creek. The watershed contains approximately 464 miles of stream channels. Of this total 62%, or 290 
miles are ephemeral channels, 19% (87 miles) are intermittent channels and the remaining 19% (88 miles) 
are perennial channels (USDA Forest Service 1998).  

Annual precipitation ranges from approximately 70 inches in the highest elevations to less than 40 
inches at lowest elevation near the Carr Creek confluence. Most precipitation falls as rain below the 4,000 
feet elevation and as snow above 4,000 feet, although a winter long snow pack does not occur below 
about 5,500 feet elevation (USDA Forest Service 1998). 

Upper Hayfork Creek currently supports anadromous runs of Klamath Mountain Province (KMP) 
steelhead, Pacific lamprey (Lampetra tridentata), and a remnant run of UKTR Chinook salmon (USDA 
Forest Service 1993; USDA Forest Service 1998). Historically, spring Chinook salmon utilized the lower 
reaches of Salt Creek, Big Creek, Tule Creek, and East Fork Hayfork Creek (PWA, 1994). The current 
distribution of spring-run Chinook salmon is approximately RM 13, or the boundary between the Middle 
and Lower Hayfork Creek 5th field watersheds. In general, fall-run Chinook salmon utilize lower Hayfork 
Creek (RM 0 to RM 7), with concentrated spawning occurring in the first 3 miles. (Hayfork Creek spring-
run Chinook salmon spawning survey results, 2001-2003, unpublished data available at Hayfork Ranger 
District, fisheries files).  

Upper Hayfork Creek Watershed may have once supported coho salmon. Reports from early 
settlement days just speak of salmon with little or no distinction between Chinook and coho salmon. KMP 
steelhead in particular are known to spawn in ephemeral and intermittent stream channels provided 
sufficient water is present at the time of spawning (USDA Forest Service 1998). The STNF 
conservatively assumes SONCC coho salmon critical habitat as the range of winter-run KMP steelhead 
throughout the STNF. 

Habitat Surveys 

The eighth field sub-watershed has been chosen as the best scale to analyze effects of the Project within 
the ESA action area for this analysis. The following provides a brief description of fish use and describes 
the functional condition of each indicator for the Hall City Creek and Wilson Creek subwatersheds. Fish 
habitat surveys have been performed periodically for the streams in the Upper Hayfork action area. The 
matrix of pathways and indicators use to establish baseline conditions for anadromous fish habitat was 
modified by the Shasta-Trinity National Forest Level 1 team in March of 2006 (Appendix N-A). 

The Gemmill project will have minimal effect on the Goods Creek, Unnamed North Hayfork 
Tributary, Unnamed South Hayfork Tributary,  and Chanchelulla Gulch eighth field sub-watersheds.  
Only a small portion of these subwatersheds will be treated and that treatment will be near ridge tops well 
removed from fish bearing streams. These subwatersheds have only brief descriptions of fish use which 
are limited to relevant, fish-bearing stream reaches. 
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Hall City Creek Environmental Baseline 
Hall City Creek is a small third-order perennial tributary to Hayfork Creek and makes significant 
contribution to the water quality of Hayfork Creek in terms of sediment and water temperature. Hall City 
Creek flows through moderately steep mountainous terrain in a southerly direction. Elevations within the 
watershed range from 3,350 feet at the mouth of Hall City Creek to 5,000 feet at its headwaters. The 
parent rock materials are metasediments (phyllites) and ultramafic rocks (peridotite and serpentinite) 
which have been highly sheared and rock outcrops are not uncommon (USDA Forest Service 1982). The 
underlying bedrock is composed of Rattlesnake Creek Terrain and ultrmafic rocks with Dubakella-
Weitchepec-Ishi Pishi and Neuns-Deadwood-Marpa soil families (CA Dept. of Water Resources 1979). 

Baseline conditions for Hall City Creek are derived from stream surveys conducted in 1979 (USDA 
1979a) (HCS), Stream Condition Inventory (SCI) surveys conducted in 2005 (USDA 2005a) (HCSCI), 
the hydrology specialist report (HSR) for the Gemmill project and professional judgment (PJ) of Loren 
Everest, former Shasta-Trinity West Zone Fishery Biologist. 

• Temperature: Maximum water temperatures recorded in this 3rd order stream have been less 
than 62 degrees Fahrenheit (HCS). Properly Functioning. 

• Suspended Sediment/Turbidity: There is no known turbidity problem in Hall City Creek 
(HCS). Properly Functioning.  

• Chemical/Nutrient Contamination: There is no known Chemical/Nutrient Contamination 
problem (PJ). Properly Functioning.  

• Physical Barriers: A culvert located just upstream of the creek mouth on County Road 302 is a 
barrier to migrating fishes. A small diversion dam about 0.2 miles upstream of the confluence is 
a secondary barrier (HCS). Not Properly Functioning.  

• Substrate Character/Embeddedness: Pool tail substrate was 3.7% sand and silt (HCSCI). 
Properly Functioning. 

• Large Woody Debris: Woody debris is abundant but small in size (HCSCI). At Risk. 

• Pool Frequency and Quality: Pools are common, but small and shallow (HCSCI). At Risk. 

• Large Pools: There are few deep pools (HCSCI). At Risk. 

• Off-channel Habitat: The “B” type channel has few backwaters or off channels pools (HCSCI). 
At Risk. 

• Refugia: Hall City Creek is inaccessible to anadromous fishes so it does not provide refugia 
habitat (PJ). Not Applicable.  

• Width/Depth Ratio: The W/D ratio is appropriate for the “B” Channel type (PJ). Properly 
Functioning. 

• Streambank Condition: Channel stability was rated as “Poor” (JCS). Not Properly Functioning. 

• Floodplain Connectivity: Floodplains are very limited but are hydrologically linked (PJ). 
Properly Functioning. 
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• Change in Peak/Base Flows: CWE modeling shows Hall City Creek subwatershed is in WCC II 
with the primary disturbance being roads (HSR). At Risk. 

• Increase in Drainage Network: There is a moderate increase in drainage density due to roads 
(PJ). At Risk. 

• Road Density and Location: Road density is 4.0 mi/mi2 with few valley bottom roads (USDA 
1998). Not Properly Functioning. 

• Disturbance History: CWE modeling shows Hall City Creek subwatershed is in WCC II with 
the primary disturbance being roads (HSR). At Risk. 

• Riparian Reserves: There is moderate loss of function and connectivity (PJ). At Risk. 

• Disturbance Regime: Historic disturbance (mining) has reduced habitat resiliency (PJ). At Risk. 

• Summary/Integration: Hall City Creek could provide suitable habitat for winter steelhead 
spawning and rearing if migration barriers were removed. Habitat quality has been reduced from 
the natural potential of the stream system. At Risk. 

Wilson Creek Environmental Baseline  
Wilson Creek is a small third-order perennial tributary to Hayfork Creek and makes significant 
contribution to the water quality of Hayfork Creek in terms of sediment and water temperature. Wilson 
Creek flows through moderately steep mountainous terrain in a southerly direction. Elevations within the 
watershed range from 3,350 feet at the mouth of Wilson Creek to 5,000 feet at its headwaters. The parent 
rock materials are metasediments (phyllites) and ultramafic rocks (peridotite and serpentinite) which have 
been highly sheared and rock outcrops are not uncommon (USDA Forest Service 1982). 

Anadromous fish have access to approximately 1.0 miles of stream habitat in Wilson Creek. A barrier 
(culvert) is located at approximately RM 1.0, and is the upper limit of anadromous habitat. In 1979, an 
Alaskan Steep pass fish ladder was installed in order to provide fish passage through the culvert under 
road 30N04. A small weir was also constructed to provide an access pool for the ladder. However, 
presently the fish ladder is not functioning at intended. Spring-run (summer) steelhead, winter-run 
steelhead, and Pacific lamprey are the only anadromous fish species found in Wilson Creek. Non-
anadromous fish species that also occur are speckled dace (Rhinichtys osculus) and resident rainbow trout 
(O. mykiss). Juvenile resident rainbow trout cannot easily be differentiated from juvenile steelhead, and it 
is commonly believed that juveniles found below the impassable culvert could be either.  Low flow 
conditions in the fall generally prevent anadromous fish from using all portions of Wilson Creek until late 
November (USDA Forest Service 1998). 

Vegetation is primarily mixed conifer dominated by Douglas fir and ponderosa pine, giving way to 
white fir in the higher elevations. Sugar pine, incense cedar, and Jeffrey pine are also common. 
Understory vegetation is primarily comprised of a variety of Ceanothus, mountain mahogany and 
manzanita species, along with a variety of other shrubs, forbs, and grasses. As a result of fire suppression, 
the forest ground cover has a higher fuel load at the present time than what occurred historically. Forest 
floor cover is generally composed of both large and small coarse debris, a duff/needle cast/leaf layer, and 
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numerous saplings and shrubs; the main exception to this characterization occurs in sparsely vegetated 
serpentine areas (John Lang, Former STNF Fisheries Biologist, Personal Observation). 
Baseline conditions for Wilson Creek are derived from stream surveys conducted in 1979 (USDA 1979b) 
(WCS), Stream Condition Inventory (SCI) surveys conducted in 2005 (USDA 2005b) (WSCI), the 
hydrology specialist report (HSR) for the Gemmill project and professional judgment (PJ) of Loren 
Everest, former Shasta-Trinity West Zone Fishery Biologist. 

• Temperature: Maximum water temperatures recorded in this 3rd order stream have been less 
than 64 degrees Fahrenheit (WCS). Properly Functioning. 

• Suspended Sediment/Turbidity: Turbidity is low and clears quickly after precipitation events 
(WCS). Properly Functioning. 

• Chemical/Nutrient Contamination: There is no known Chemical/Nutrient Contamination 
problem (PJ). Properly Functioning. 

• Physical Barriers: A culvert located on Forest Road 30N04 is a barrier to migrating fishes. An 
Alaskan Steep Pass fish ladder has been installed but may not function at a wide range of flows. 
(PJ). At Risk. 

• Substrate Character/Embeddedness: Pool tail fines in Wilson Creek were 13.1 % in the 2005 
SCI survey reach (WSCI). Properly Functioning. 

• Large Woody Debris: The 2005 SCI survey reach had 63 pieces of large wood (229 pieces per 
mile) (SCI). Properly Functioning. 

• Pool Frequency and Quality: Pools are common, but small and shallow (WSCI). At Risk. 

• Large Pools: There are few deep pools (WSCI). At Risk. 

• Off-channel Habitat: The “B” type channel has few backwaters or off channels pools (PJ). At 
Risk. 

• Refugia: The small size, low flows and limited access offer little Refugia (PJ). Not Properly 
Functioning. 

• Width/Depth Ratio: The W/D ratio is appropriate for the “B” Channel type (PJ). Properly 
Functioning. 

• Streambank Condition: Channel stability was rated at less than 80% stable (WSCI). Not 
Properly Functioning. 

• Floodplain Connectivity: Floodplains are very limited but are hydrologically linked (PJ). 
Properly Functioning. 

• Change in Peak/Base Flows: The watershed is in Condition Class I. (HSR). Properly 
functioning. 

• Increase in Drainage Network: There are moderate increases in active channel length due to 
the high density of roads within the Wilson Creek subwatershed (PJ). At Risk. 
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• Road Density and Location: The Wilson Creek subwatershed has 4.34 miles per square mile of 
roads with most crossings at right angles to the stream channels (USDA 1998). Not Properly 
Functioning. 

• Disturbance History: CWE modeling shows that the Wilson subwatershed background level is 
31% of the TOC, maintaining the Watershed Condition Class at 1 (HSR). Properly Functioning. 

• Riparian Reserves: There is moderate loss of function and connectivity (PJ). At Risk. 

• Disturbance Regime: Past management and road building has somewhat lowered the resiliency 
of the watershed (PJ). At Risk. 

• Summary/Integration: Wilson Creek provides moderate quality habitat for steelhead and 
resident rainbow trout. Replacement of the culvert on road 30N04 will allow unimpeded fish 
migration through out the lower portion of the Creek. 

Goods Creek  
Goods Creek is a small third-order perennial tributary to Hayfork Creek and makes significant 
contribution to the water quality of Hayfork Creek in terms of sediment and water temperature. Goods 
Creek flows through moderately steep mountainous terrain in a northern direction. Elevations within the 
watershed range from 3,350 feet at the mouth of Goods Creek to 5,000 feet at its headwaters. 

In 1977, an Alaskan Steep pass fish ladder was installed in order to provide fish passage through the 
culvert under road 29N27. A small weir was also constructed to provide an access pool for the ladder. The 
fish ladder was not functioning as intended and was replaced with a bridge in 2007. Based upon fish 
passage inventories this road crossing was blocking approximately 3 miles of fish habitat. Resident 
rainbow trout are found throughout the mainstem and the lower 2 miles on S. F. Goods Creek. 
Downstream, steelhead utilize Hayfork Creek for spawning, rearing and refugia. Spring-run (summer) 
steelhead, winter-run steelhead, and Pacific lamprey are the only anadromous fish species found in Goods 
Creek. Non-anadromous fish species that also occur are speckled dace and resident rainbow trout. 

Chanchelulla Gulch 
Chanchelulla Gulch is a small third order tributary that enters Hayfork Creek at RM 36.1. There are no 
known migration barriers to anadromous fish, at high winter flows steelhead may be able to access up to 
1.25 miles of habitat. Non-anadromous fish species that are expected to occur are speckled dace and 
resident rainbow trout. Juvenile resident rainbow trout cannot easily be differentiated from juvenile 
steelhead, and it is believed that juveniles in the lower reaches could be either. Low flow conditions 
would prevent anadromous fish from using Chanchelulla Gulch until fall rains. 

Effects of the Proposed Action ____________________________  
The effects analysis procedure is described in detail in the Analytical Process for Developing Biological 
Assessments for Federal Actions Affecting Fish Within the Northwest Forest Plan Area (USDA FS et al. 
2004). It relies on identification of Project Elements (PEs; discrete activities within the Project), 
evaluation of those PEs for each habitat indicator (Appendix N-A), a summary statement for each PE 

N-44 - South Fork Management Unit – Shasta-Trinity National Forest 



Gemmill Thin Project Final Environmental Impact Statement – April 2009 
Appendix N: Fisheries Biological Assessment/Biological Evaluation 

(using the terms positive, negative, or neutral), which is then combined into a summary statement for each 
indicator.  

The analytical process contains efficiency measures to limit duplicative analysis. PEs that have 
similar effects (or no causal mechanism) to an indicator are grouped for this analysis. Indicators that 
address similar habitat characteristics (such as substrate and turbidity) are grouped for this analysis since 
they are similarly affected by PEs.  

Direct effects to anadromous fishes are not expected to occur. Water drafting is the only aspect of the 
project that may occur in suitable fish habitat. NMFS water drafting guidelines will be followed when 
using any water source in Critical Habitat. Following the NMFS water drafting guidelines is expected to 
fully protect listed fish species. There are no other aspects of the Project that will occur in or immediately 
adjacent to perennial streams.  

Indirect effects to anadromous fishes and their habitat, is analyzed by evaluating the expected effect 
of the PEs on habitat indicators as described above. 

For evaluating effects, the Project is divided into PEs as described below. 
Harvest 

• Intermediate Thinning Harvest. 
Yarding 

• Tractor Yarding. 

• Cable Yarding. 

• Helicopter Yarding 

• Development of a skid trail system on less than 15% of unit area.  

• Development of 60 landings to be used for this Project and then rehabilitated. 
Fuels Treatment  

• Lop and Scatter 

• Hand Pile 

• Machine Pile 

• Burn Concentrations 

• Broadcast Burn 

• Mastication 
Road Work  

• System Road Reconstruction of about 30 miles of existing system roads. 

• System Road Maintenance 

• Hazard Tree Mitigation. 

• Water Drafting 

• Decommissioning of about 13 miles of system and non-system road. 
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Hauling 

• Log haul on the Transportation System. 

Each PE is analyzed for its effect on habitat indicators that are used to characterize the health of 
aquatic habitat. Changes to an indicator are evaluated using factor analysis to determine if there is an 
effect to individuals of the species or critical habitat.  

Water Temperature 
Harvest 
Proximity: Thinning will occur in Riparian Reserves of intermittent and ephemeral tributaries of Hall 
City Creek and Wilson Creek. No treatment would occur within perennial fish-bearing Riparian Reserves, 
nor within inner gorge areas, nor within an estimated 50 feet of the high water mark of intermittent and 
ephemeral Riparian Reserves, whichever is greater. 

Probability: There is no probability that thinning of RRs of intermittent tributaries would result in a 
change in water temperature, because the intermittent streams go dry before water temperatures in critical 
habitat become limiting to fish. 

Element Summary: This project element would have a neutral (0) effect on water temperature. 

Yarding  
Proximity: Yarding associated with thinning will occur in Riparian Reserves of intermittent and 
ephemeral tributaries of Hall City Creek and Wilson Creek. Yarding would not occur within perennial 
fish-bearing Riparian Reserves, nor within inner gorge areas, nor within an estimated 50 feet of the high 
water mark of intermittent and ephemeral Riparian Reserves, whichever is greater. Yarding activities will 
be concentrated in areas near landings. Proposed landing locations are displayed in Appendix N-C. 

Probability: Yarding may result in insignificant increases in sediment (see below), extreme increases 
in sediment could change channel form and therefore the amount of surface area exposed to solar 
radiation. Yarding does not remove shade canopy over streams. 

Magnitude: Insignificant increases in sediment will not result in pool depth or channel width changes 
of sufficient nature to change the surface area of the water exposed to solar radiation. 

Element Summary: Yarding will have insignificant negative (-) effects on Water Temperature due to 
possible increases in water surface area from changes in stream channel configuration due to slight 
increases in sediment 

Fuels Treatment 
Proximity: Treatment of activity fuels associated with thinning will occur in Riparian Reserves of 
intermittent and ephemeral tributaries of Hall City Creek and Wilson Creek. No treatment would occur 
within perennial fish-bearing Riparian Reserves, nor within inner gorge areas, nor within an estimated 50 
feet of the high water mark of intermittent and ephemeral Riparian Reserves, whichever is greater. 
Several units (1, 39, 40 and 41) do not have commercial timber harvest and will treat fuels or small 
diameter trees by hand or mastication. 
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Probability: Fuels treatment does not remove shade canopy over streams. Fuels treatment may result 
in insignificant increases in sediment (see below), extreme increases in sediment could change channel 
form and therefore the amount of surface area exposed to solar radiation. 

Magnitude: Insignificant increases in sediment will not result in pool depth or channel width changes 
of sufficient nature to change the surface area of the water exposed to solar radiation. 

Element Summary: Fuels treatment will have insignificant negative (-) effects on Water Temperature 
due to possible increases in water surface area from changes in stream channel configuration.  

Hauling 
Proximity: Hauling will cross critical habitat at one location (30N04) on Wilson Creek, all other forest 
road crossings are upstream of critical habitat. Other critical habitat crossings are on paved county roads 
and state highways. 

Probability: Hauling does not remove shade canopy over streams. Hauling may result in insignificant 
increases in sediment (see below), extreme increases in sediment could change channel form and 
therefore the amount of surface area exposed to solar radiation. 

Magnitude: Insignificant increases in sediment will not result in pool depth or channel width changes 
of sufficient nature to change the surface area of the water exposed to solar radiation. 

Element Summary: This project element would have an insignificant negative (-) effect on water 
temperature. 

Road Work 
Proximity: Road 30N04 will receive maintenance near critical habitat at the Wilson Creek crossing. All 
other forest roads receiving maintenance and decommissioning work are located upslope of, and do not 
cross critical habitat. All other roads to be reconstructed or maintained are 0.25 mile or more away from 
critical habitat. Water drafting will occur in area creeks above critical habitat. 

Probability: It is probable that some hazard trees will be felled during road maintenance that may 
result in reductions in stream shade. There is low probability that tree removal for road reconstruction will 
result in water temperature changes. 

Water drafting will occur in area creeks and follow NMFS operating guidelines if the drafting 
location is in critical habitat. NMFS operating guidelines do not allow more than 10% of the flow to be 
removed. Removing less than 10% of the flow will result in a low probability of a change in water 
temperature. 

Road work may result in insignificant increases in sediment (see below), extreme increases in 
sediment could change channel form and therefore the amount of surface area exposed to solar radiation. 

Magnitude: Changes to stream shade resulting from removing individual hazard trees will be so 
small that no water temperature change will result. Change in water temperature as a result of water 
drafting will not result in a measurable change to water temperature. Insignificant increases in sediment 
will not result in pool depth or channel width changes of sufficient nature to change the surface area of 
the water exposed to solar radiation. 
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Element Summary: This project element would have an insignificant negative (-) effect on water 
temperature. 

Water Temperature Indicator Summary 
Several Project elements have insignificant negative (-) effects on water temperature. The additive effects 
are still expected to be insignificant because decreases in stream shade are too small to be measured and 
will not result in any measurable increases in solar radiation reaching the stream channel. Channel 
changes of a magnitude that would increase the surface area of the stream exposed to solar radiation are 
not possible in the well-confined channels common in the project area.  

Turbidity and Substrate 

These indicators are grouped since they are affected similarly by project elements. Turbidity is used as an 
indicator of fine sediment suspended in the water, and substrate is an indicator of fine sediment that 
settles onto the streambed.  

Harvest 
Proximity: See proximity description above. 

Probability: Harvest could affect turbidity and substrate through mass failure of unstable areas due to 
the loss of root strength after harvesting. However, there is little to no probability that harvest would 
affect turbidity or substrate because harvest units are not located on unstable or potentially unstable soils. 
There is no other mechanism in which this PE could affect turbidity or substrate. 

Element Summary: This project element would have a neutral (0) effect on turbidity or substrate. 

Yarding  
Proximity: See proximity description above. 

Probability: Cable yarding, tractor yarding, helicopter yarding and landing use will cause ground 
disturbance that will lead to an increase in erosion, soil that is eroded and reaches a stream would result in 
turbidity or change in substrate. 

Magnitude: The filtering effects of the duff-litter, forbs and shrubs of Riparian Reserves will limit 
increases in turbidity or change in substrate of downstream critical habitat to levels that cannot be 
meaningfully measured or detected. Tractor yarding in RR thinning units away from critical habitat will 
occur outside of the inner gorge (at least 50 feet from the high water mark) and any runoff would have to 
pass through the duff-litter, forbs and shrubs of the Riparian Reserve. The filtering effects of the duff-
litter, forbs and shrubs of the Riparian Reserve will limit increases in turbidity or change in substrate of 
adjacent critical habitat to levels that cannot be meaningfully measured or detected. Crossings of 
ephemeral swales (without Riparian Reserves) are planned in units 19, 21, 22, 26 and 33. Soils standards 
and guidelines call for mulching with organic material for 50 feet on each side of the crossing to provide 
at least 50% ground cover and filter any runoff that occurs. Implementation of standards and guidelines 
for channel crossings will limit increases in turbidity or change in substrate in critical habitat to levels that 
cannot be meaningfully measured or detected. Helicopter yarding creates very small areas of ground 
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disturbance where each log is lifted, however the surrounding area is left undisturbed from yarding. Due 
to the limited amount of ground disturbance and adherence to project design criteria (i.e. Riparian 
Reserves), proper erosion control, and BMP’s the negative effect of yarding throughout the project on 
turbidity and substrate in critical habitat is insignificant. In all cases yarding will not occur within a 
minimum of 300 feet (two site potential trees) of fish bearing streams. Broderson (1973) found that a 
buffer equal to one site potential tree would be effective to remove sediment in most situations. Riparian 
buffers of 30m (100 ft.) or greater have been documented to prevent adverse affects to salmonid eggs and 
aquatic insects when harvest activities occurred adjacent to fish-bearing streams (Moring 1982). Planned 
buffers around CH in the Gemmill project are at least twice as wide as has been shown to be effective in 
protecting water quality. Based on the results of the Broderson (1973) and Moring (1982) studies, and the 
similarities of the condition of the streamside buffer zones in this Project, the STNF expects that 
application of streamside protection buffers will arrest a substantial degree of sediment that is generated 
from erosion from soils disturbed by yarding. 

Element Summary: Yarding will have insignificant negative (-) effects on turbidity and substrate due 
to ground disturbance and subsequent erosion due to yarding of trees.  

Fuels Treatment 
Proximity: The proximity is the same as for harvest units. 

Probability: There are no fuels treatments near streams (within Riparian Reserves) that would cause 
increases in turbidity and fine sediment. There is low probability that ground disturbance, as a result of 
fuels treatment, could increase turbidity or fine sediment in CH. 

Magnitude: Treatment of fuels outside of Riparian Reserves would result in some fire line 
construction to bare mineral soil around pile to be burned. Fuels treatments will meet the minimum 
ground cover requirements. Ground cover, including duff, litter and shrubs in riparian reserves is adequate 
to effectively filter most sediment that leaves harvest units through overland flow resulting in negative 
effects to critical habitat that cannot be meaningfully measured or detected. In all cases fuels treatment 
will not occur within a minimum of 300 feet (two site potential trees) of fish bearing streams. Broderson 
(1973) found that a buffer equal to one site potential tree would be effective to remove sediment in most 
situations. Riparian buffers of 30m (100 ft.) or greater have been documented to prevent adverse affects to 
salmonid eggs and aquatic insects when harvest activities occurred adjacent to fish-bearing streams 
(Moring 1982). Planned buffers around CH in the Gemmill project are at least twice as wide as has been 
shown to be effective in protecting water quality. 

Element Summary: Fuels treatment would have insignificant negative (-) effects on turbidity and 
substrate from ground disturbance and subsequent erosion. 

Hauling 
Proximity: See proximity description above. 

Probability: Hauling on state and county roads has no probability of affecting turbidity or substrate 
in critical habitat. State and county roads are paved roads suitable for all season use. Hauling on Forest 
Roads has a low probably of affecting turbidity or changing substrate in critical habitat due to restrictions 
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on wet weather operation and improved road drainage and rocked surfaces from reconstruction of main 
haul roads. 

Magnitude: Hauling on Forest Roads may result in small negative effects, which cannot be 
meaningfully measured or detected, to turbidity and substrate in critical habitat. Measurable effects will 
not occur due to wet weather operation restrictions and improved road drainage and rocked surfaces from 
reconstruction of main haul roads. At any time hauling will occur on only a small proportion of the roads 
distributed throughout the subwatersheds. 

Element Summary: This project element would have insignificant negative (-) effects on turbidity 
and substrate as a result of hauling on native and aggregate surfaced roads.  

Road Work 
Proximity: See proximity description above. 

Probability: The probability for road reconstruction and maintenance activities (which includes ditch 
cleaning, culvert inlet cleanout, and constructing rocked water dips) to have negative effects to turbidity 
and substrate is low because of the location of the roads outside of Riparian Reserves except for 
crossings. 

Magnitude: Road Work would have a short-term negative (-) effect, as well as a slight long-term 
positive (+) effect on the indicator. The slight negative effects of road work on turbidity and substrate in 
critical habitat would be difficult to detect and would not measurably affect critical habitat. In addition, 
any soil that is flushed downstream at the beginning of the rainy season would be immediately diluted by 
the much greater volume of water in critical habitat and would become indistinguishable from the 
elevated levels of sediment entering channels from all sources at that time. 

The slight positive (+) effect for this element will occur for reducing road-related stream sediment in 
the long term. Positive effects will occur as a result of better cross drains moving water off the road 
surface, rock surfacing to reduce erosion from the running surface and larger culverts to reduce the risk of 
catastrophic failure. 

Element Summary: Road Work will have insignificant short-term negative (-) effects to turbidity and 
substrate due to soil disturbance and insignificant long-term positive (+) effects resulting from better road 
drainage.  

Turbidity and Substrate Indicator Summary 
The Project would have insignificant negative (-) effects on turbidity and substrate from several project 
elements. The additive effects are still expected to be insignificant because effects will be spatially and 
temporally separated. Furthermore, any turbidity or sediment that is generated from the Project will be 
distributed over almost ten thousand acres of watershed with a highly diverse and complex drainage 
network. 

The Gemmill Project Hydrology Report (Fitzgerald 2005, as updated by Mai 2008) states: (The 
cumulative watershed effects analysis results) “show that the short and long-term sediment yield increases 
from the Gemmill Project are unlikely to degrade local and regional water quality. Long-term sediment 
yield decreases are predicted as well. There will be a moderate increase in chronic sediment yield with a 
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minor increase in turbidity. The geographic extent of the predicted impacts are moderate, immediately 
offsite, and do not translate to watershed scale impacts.” 

The tributary most affected by the proposed project was analyzed in the report as follows: “A 
substantial increase in chronic sediment yield (Q2) was predicted for Hall City Creek that will exceed the 
125% over background threshold for sediment yield. Relative to present and foreseeable acute sediment 
yield (Q25), the short term increases in chronic sediment are minor and will not measurably degrade water 
quality. The potential impacts will be localized (i.e., less than ¼ mile downstream), minor, and last for 
two to three years.” 

Finally, again from the hydrology report: “…resource protection measures and the design of this 
project (Gemmill EIS, Chapter 2) will reduce existing controllable sediment discharge sources and 
minimize or prevent new sources. This conclusion is drawn in part on the following:  

1. Risk of sedimentation is minimized since there is no activity planned adjacent to any perennial 
streamcourse.  

2. There is a considerable amount of road decommissioning planned in this project that will reduce 
the disturbance footprint that otherwise contributes a portion of the back ground sedimentation. 

3. BMPs will be implemented to prevent off site erosion. Forest monitoring of BMP effectiveness 
showed that for 2007 BMPS effectively keep sediment out of streams 94% of time (Mai 2008). 

Coho salmon seldom if ever get closer than 30 stream miles downstream from the project area 
boundary. Although critical habitat is much closer, it does not hold reasonably foreseeable value in terms 
of providing any habitat to living coho salmon. Regardless, the hydrology report quoted above and 
professional judgment by the project fisheries biologists indicate that coho salmon critical habitat should 
not be measurably degraded as a result of implementation of this project, and that coho salmon far 
downstream will experience no effects as a result. 

Chemical Contamination/Nutrients 

Harvest 
Yarding 
Fuels Treatment 
Hauling 
Road Work 
All PEs have a common analysis for Chemical Contamination because the mechanism would be an 
accidental spill of a petroleum product use to fuel or lubricate equipment. All equipment fueling sites will 
be located at landings well away from any watercourses and have appropriate spill containment 
(Appendix N-B). Chemical contamination in the form of a spill of petroleum products due to a motorized 
vehicle accident (log truck, tractor, and yarder) is, of course, not expected as part of the Project. 
Reinitiation of consultation will occur, as appropriate, if such an accident occurs. 

Yarding, Hauling and Road Work does not have a have a causal mechanism to affect the nutrient 
loading. 
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Harvest and Fuels Treatment 
Proximity: See proximity description above. 

Probability: Harvest and fuels treatment has been shown to increase the nutrient supply in runoff 
(Hicks et al. 1991). There is high probability the Project will increase nutrient levels in area streams.  

Magnitude: Harvest and Fuels Treatment will result in short term (Scrivener 1988) increases in 
nutrient availability in stream channels. Scrivener (1988) concluded, “Since the magnitude and duration 
of increase was so small no short term detrimental effect occurred in the stream” after logging and 
burning in two subbasins within the Carnation Creek watershed. 

Chemical Contamination/Nutrients Indicator and Element Summary  
The Project will have neutral (0) effects on Chemical Contamination and insignificant, short-term positive 
(+) effects to Nutrients in the stream channels. 

Physical Barriers 
Harvest 
Yarding 
Fuels Treatment 
Hauling 
Road Work 
The Project neither corrects nor creates any fish passage barriers. There is no causal mechanism 
associated with the proposed Project to affect the indicator. 
Physical Barriers Indicator and Element Summary  
The Project will have neutral (0) effects on Physical Barriers. 

Large Woody Debris (LWD) 
Harvest 
Proximity - See proximity description above.  
Probability: There is no probability that thinning will have negative (-) effects on LWD levels in critical 
habitat because no harvest units are located next to critical habitat and the tributary streams are too small 
to float a log large enough to function as LWD in CH. Any standing dead snags will be retained for future 
recruitment. 
Element Summary: Harvest will have neutral (0) effects on LWD levels in critical habitat.  

Yarding 
Fuels Treatment 
Hauling 
These project elements are not directly related with any tree removal and therefore do not have any causal 
mechanism by which to affect LWD.  
Element Summary: Yarding, Fuels Treatment, Hauling and Road Rehabilitation will have neutral (0) 
effects on LWD. 
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Road Work 
Proximity: See proximity description above. 

Probability: There is no probability that Road Work will reduce LWD levels in critical habitat 
because hazard trees in Riparian Reserves will be dropped and left in place.  

Element Summary: Road Work will have neutral (0) effects on LWD 

Large Woody Debris Indicator Summary 
The Project will have neutral effects (0) on LWD. 

Pool Frequency, Quality and Large Pools  

Project elements do not directly change pools but may alter processes that affect pool frequency and 
depth. This analysis focuses on sediment supply as related to pool filling and LWD as related to pool 
forming structures.  

Harvest 
Proximity: See proximity description above. 

Probability: There is no probability that Harvest will affect pool frequency because harvest units and 
prescriptions have been designed to avoid unstable areas that could cause mass failures and lead to 
increased sediment supply and there are no changes in LWD expected from Harvest. 

Element Summary: Harvest will have neutral (0) effects on pool frequency. 

Yarding  
Proximity: See proximity description above. 

Probability: Yarding and landing use cause ground disturbance that may lead to erosion and changes 
in sediment supply, an important factor in pool frequency. 

Magnitude: Yarding and landing use will have insignificant effects on substrate (see Turbidity and 
Substrate above); changes in sediment supply are not expected to be measurable, therefore no change in 
pool frequency or depth is expected. 

Element Summary: Yarding will have insignificant negative (-) effects on pool frequency due to 
some ground disturbance by tractor yarding. 

Fuels Treatment 
Proximity: See proximity description above. 

Probability: Fuels treatments do not have any mechanism to cause a change in pool frequency. Due 
to the location outside of RR’s, implementation of project design criteria and meeting ground cover 
requirements, there is no probability of broadcast burning, burning concentrations, hand fireline 
construction and dozer fireline construction changing pool frequency. 

Magnitude: Ground cover, including duff, litter and shrubs in riparian reserves is adequate to 
effectively filter sediment that leaves treatment areas through overland flow resulting in negative effects 
to critical habitat that cannot be meaningfully measured. 
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Element Summary: Fuels Treatment will have insignificant negative (-) effects on pool frequency 
due to sediment from ground disturbance.  

Hauling 
Proximity: See proximity description above. 

Probability: Hauling on state and county roads has no probability of affecting pool frequency in 
critical habitat. State and county roads are paved roads suitable for all season use. Hauling on Forest 
Roads has a low probably of affecting pool frequency, through changes in sediment supply, in critical 
habitat due to restrictions on wet weather operation and improved road drainage and rocked surfaces from 
reconstruction of main haul roads. 

Magnitude: Hauling on forest roads will result in negative effects to sediment supply that are not 
great enough to meaningfully detect. Pool frequency in critical habitat due to wet weather operation 
restrictions and improved road drainage and rocked surfaces from reconstruction of main haul roads will 
not change due to hauling. 

Element Summary: This project element would have insignificant negative (-) effects on pool 
frequency as a result of sediment due to hauling on native and aggregate surfaced roads. 

Road Work 

Proximity: See proximity description above. 
Probability: The probability for road reconstruction activities (which includes ditch cleaning, culvert 

inlet cleanout, constructing rocked water dips, and replacing culverts in non-fish streams) to negatively (-) 
affect pool frequency is low because of the limited amount of sediment that could reach critical habitat. 
The likelihood that this project element would positively (+) affect (reduce) sediment supply in critical 
habitat under winter stream flow conditions is also low because relatively few road miles would be 
reconstructed compared to total road miles in the watershed. 

Magnitude: Road reconstruction would have a short-term negative (-) effect, as well as a slight long-
term beneficial (+) effect on the indicator. The slight negative effects of road reconstruction on sediment 
supply and therefore pool frequency in critical habitat would be undetectable and would not measurably 
affect critical habitat. 

The slight positive (+) effect for this element will occur for reducing road-related stream sediment in 
the long term. Positive effects will occur as a result of better cross drains moving water off the road 
surface to reduce erosion, rock surfacing to reduce erosion from the running surface and larger culverts to 
reduce the risk of catastrophic failure. 

Element Summary: Road Work will have insignificant short-term negative (-) effects as a result of 
ground disturbance during reconstruction and long-term positive (+) effects to pool frequency due to 
better road drainage. 

Pool Frequency Indicator Summary 
The Project will have short-term negative (-) effects on pool frequency and depth by slightly increasing 
sediment supply due to ground disturbance. The Project is also expected to have long-term positive (+) 
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effects to pool frequency through a reduction in sediment supply through better road drainage and 
surfaces.  

Off-channel Habitat 
Harvest 
Yarding 
Fuels Treatment 
Hauling 
Road Work 
Proximity: Due to the well-confined nature of the channels within the action area off-channel habitat 
does not exist. There is no causal mechanism to affect this indicator. 

Off-Channel Habitat Indicator and Element Summary 
Due the lack of off-channel habitat the Project will have neutral (0) effects on this indicator.  

Refugia 
Harvest 
Yarding 
Fuels Treatment 
Hauling 
Road Work 
There are no areas of refugia within the action area. There is no causal mechanism associated with the 
proposed Project to affect the indicator. 

Refugia Indicator and Element Summary  
Due the lack of refugia habitat the Project will have neutral (0) effects on this indicator.  

Width/Depth Ratio 
Harvest 
Yarding 
Fuels Treatment 
Hauling 
Road Work 
There is no causal mechanism associated with the proposed Project to affect the indicator. All stream 
sections within the action area have very narrow, steep valleys and are confined by boulders or bedrock. 

Width/Depth Ratio Indicator and Element Summary  
Due the nature of the stream channels in the action area the Project will have neutral (0) effects on this 
indicator. 
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Streambank Condition 
Harvest  
Proximity: See proximity description above. 

Probability: The mechanism that may cause streambank condition to be degraded is direct physical 
disturbance. Harvest will not occur on stream banks, however even with directional falling it is possible 
that a tree felled in a Riparian Reserve thinning unit along an ephemeral or intermittent stream may hit a 
stream bank, however it is extremely unlikely to occur. The probability that effects will occur from direct 
disturbance is discountable. 

Element Summary: Harvest will have discountable negative (-) effects on streambank condition. 

Fuels Treatment 

Proximity: See proximity description above. 
Probability: The mechanism by which the Project may cause streambank condition to be degraded is 

direct physical disturbance. Fuels treatment will not occur on stream banks, there is no probability that 
effects will occur from direct disturbance. 

Element Summary: Fuels treatment will have neutral (0) effects on streambank condition. 

Hauling 

Hauling only occurs on existing road systems and therefore has no causal mechanism to affect 
streambank condition. 

Element Summary: Hauling will have neutral (0) effects on streambank condition. 

Yarding 

Proximity: See proximity description above. 
Probability: There are no channel crossings for yarding within critical habitat. The areas proposed 

for channel crossings two are over 0.25 miles away from critical habitat. Streambank disturbance is a 
localized effect and will not affect streambanks of critical habitat downstream. 

Element Summary: Yarding will have neutral (0) effects on streambank condition in critical habitat. 

Road Work 

Proximity: See proximity description above. 
Probability: There are no culverts to be replaced or removed within critical habitat. Streambank 

disturbance at a culvert removal or replacement site is a localized effect and will not affect streambanks 
(neutral effect) of critical habitat downstream. 

It is likely that water drafting will occur on stream banks and has the potential to disturb the 
streambank. 

Magnitude: Drafting sites are chosen based on accessibility for water trucks and are sites where 
roads or bridges are close to stream banks. Some minor streambank disturbance will occur in an area of 
about 6 linear feet at each site. Vegetation disturbance and minor erosion can be expected while a drafting 
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site is in service; areas will vegetate quickly once the site is no longer used. Minor disturbance at several 
sites will not result in any measurable effects to streambanks at the subwatershed scale. 

Element Summary: Road Work will have insignificant negative (-) effects on streambank condition 
in critical habitat due to physical disturbance at several sites. 
Streambank Condition Summary 
The Project will have insignificant negative (-) effects on streambank condition in critical habitat due to 
physical disturbance at several sites as a result of water drafting for Road Work. 

Floodplain Connectivity 
Harvest 
Yarding 
Fuels Treatment 
Hauling 
Road Work 
Proximity: None of the above PE’s will occur on floodplains. 

Probability: There is no probability that any of these elements would affect floodplain connectivity 
because there is no mechanism for any of them to influence the habitat indicator. 

Element Summary: Harvest, Yarding, Fuels Treatment, Hauling, and Road Work will have neutral 
(0) effects on floodplain connectivity. 

Floodplain Connectivity Indicator Summary 
The project will have neutral effects (0) on Floodplain Connectivity.  

Change in Peak/Base Flow and Increase in Drainage Network 

The Flow/Hydrology indicators of Change in Peak/Base Flow and Increase in Drainage Network are 
related because changes in the drainage network affect peak and base flows. Both indicators are analyzed 
in the CWE analysis using the Equivalent Roaded Area model (Haskins 1986) and the magnitude of 
expected changes is derived from model results. The Project is modeled in its entirety; hence, PE’s that 
may have an effect on these indicators have a common analysis. 

Harvest 
Yarding  
Fuels Treatment 
Road Work 
Proximity: See proximity description above. 

Probability: Activities proposed in the Project directly affect conditions (compacted soils, increased 
drainage network) that change peak/base flow. There is high likelihood that some change will occur as a 
result of this project.  

Magnitude: Harvest, Yarding, and Fuels Treatment will result in minor negative effects to Peak/Base 
flow through increases in compaction and increasing the drainage network.  
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Table N-3. CWE model results 

Modeling of the post project subwatershed 
condition (Table N-3) shows a WCC change in 
Hall City Creek subwatershed for alternatives 1 

and 3, while WCC is maintained in Wilson Creek subwatershed.  Potential project-related impacts to 
flows would occur in Hall City Creek subwatershed, and impacts would be of relative short duration 
(within first 3 years following implementation) and would not cause meaningful effects to downstream 
anadromous fish habitat.  Road Work will result in improved drainage for better water disbursement, 
resulting in less concentrated flow and lower peak flows over time. 

8th Field HUC 
Watershed Name 

Drainage 
Area 

(acres) 

WCC 
(existing)

WCC 
(Alternatives 

1, 3) 
Hall City Creek 2344 1 2, 2 
Wilson Creek 1812 2 2, 2 

Element Summary: Hydrological modeling shows that the Project will have some negative effects 
(-) on peak/base flow and drainage network from harvest, yarding, and fuels treatment; and insignificant 
long-term positive effects (+) from road work.   

Hauling 

There is no causal mechanism by which Hauling can affect Change in Peak/Base flow and Increase in 
Drainage Network indicators. 

Element summary: Hauling will have neutral (0) effects on Increase in Peak/base Flow and Increase 
in Drainage Network indicators because there is no causal mechanism. 

Change in Peak/Base Flow and Increase in Drainage Network Indicator Summary 
Hydrological modeling shows that the Project will have insignificant short-term negative effects (-) on 
peak/base flow and drainage network from harvest, yarding and fuels treatment; and have insignificant 
positive effects (+) from road work. Hauling will have neutral (0) effects on Increase in Peak/base Flow 
and Increase in Drainage Network indicators because there is no causal mechanism. All positive and 
negative effects to peak flows are too small to be measurable where critical habitat is found and are 
therefore insignificant. 

Road Density & Location 

Current road density is high for all subwatersheds (Table N-4) in the action area and no roads are located 
at the valley bottom. The Project does not include permanent road construction, but does propose road 
decommissioning that will result in a lower road density. 

Table N-4. Road density by subwatershed 

About 0.95 miles of temporary road will be used to access 
several units. These temporary roads are located well away 
from critical habitat and will be obliterated after use. 

Temporary roads are not included in road density or ERA calculations because they are used only for a 
single dry season and obliteration includes decompaction that restores the natural infiltration and drainage 
patterns. 

Subwatershed  Road Density (mi./mi.2) 
Wilson Creek 4.3 
Hall City Creek 4.0 
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Road Density & Location Indicator Summary 
The Project will have neutral effects (0) to road density for all subwatersheds. 

Disturbance History 

Cumulative watershed effects modeling shows that all relevant subwatersheds are less than 80% of the 
threshold of concern before project implementation. Following implementation of alternative 1 or 3, 
cumulative watershed effects (those effects related to this Project and other foreseeable future actions on 
public and private lands) will change the WCC to 2 in the Hall City Creek subwatershed and would 
maintain the existing WCC 2 in the Wilson Creek subwatershed. Some increase will occur in the 
equivalent roaded area post project but the increases are not of sufficient magnitude or duration to change 
the functional condition of the watershed. Also there are no project activities planned adjacent to 
perennial watercourses, and riparian buffers in the project are more than adequate to insure that no 
measurable amount of sediment is delivered with possible increased flows. The WCC of these 
subwatersheds is expected to fully recover (1-10 years post-project) and eventually improve over time 
(10+ years post-project). 

Table N-5. Summary of HUC8 CWE analysis results 

Disturbance History Indicator Summary  
CWE modeling shows that project effects in 
Hall City Creek subwatershed (in addition to 

effects of future foreseeable actions) are sufficient to raise WCC from 1 to 2 in the short term.  The 
disturbance created by this project is expected to diminish to near background levels 5 years after 
implementation.  The project maintains the properly functioning condition in the long term but has short 
term increases in ERA, resulting in insignificant negative (-) effects. 

8th Field HUC 
Watershed Name 

Drainage 
Area 

(acres) 

WCC 
(existing)

Initial WCC 
(post project) 

Hall City Creek 2344 1 2 
Wilson Creek 1812 2 2 

Riparian Reserves 

The Project will directly affect Riparian Reserves by thinning conifer trees within the Riparian Reserves 
of several units. Project design criteria will minimize negative effects to Riparian Reserves by limiting 
wet weather operations, maintaining ground cover, designating all crossings and limiting grade of 
crossings to minimize disturbance that may result from harvest and yarding. Harvest, yarding and 
temporary road use will have some insignificant negative effects related to ground disturbance on the 
Riparian Reserves. Long-term positive effects will occur because thinned timber stands in the Riparian 
Reserve will be healthier and have increased growth. Riparian Reserves outside of Riparian Reserve 
thinning units will not be affected (neutral effects) by the Project. 

Riparian Reserves Indicator Summary 
The Project will have insignificant negative (-) short-term effects due to physical disturbance from 
Riparian Reserve thinning and insignificant long-term positive effects on Riparian Reserve tree growth. 
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Element Summary_______________________________________  

Harvest  

Harvest will have a neutral (0) effect on Water Temperature, Turbidity, Substrate, Large Woody Debris, 
Physical Barriers, Pool Frequency, Off-Channel Habitat, Refugia, Width/Depth Ratio, and Floodplain 
Connectivity. 

Harvest will have neutral (0) effects on Chemical Contamination and insignificant, short-term 
positive (+) effects to Nutrients in the stream channels. 

Harvest will have insignificant negative effects (-) on Peak/Base Flow and Riparian Reserves due to 
physical disturbance.  

Harvest will have discountable negative effects (-) on Streambank Condition due to harvesting within 
Riparian Reserves. 

Yarding  

Yarding will have neutral (0) effect on Chemical Contamination/Nutrients, Physical Barriers, Large 
Woody Debris, Off-Channel Habitat, Refugia, Width/Depth Ratio, Streambank Condition and Floodplain 
Connectivity. 

Yarding will have insignificant negative (-) effects on Water Temperature due to possible increases in 
water surface area from changes in stream channel configuration due to slight increases in sediment.  

Yarding will have insignificant negative (-) effects on turbidity and substrate due to ground 
disturbance and subsequent erosion due to yarding of trees. 

Yarding will have insignificant negative (-) effects on pool frequency due to some erosion from 
ground disturbance by tractor yarding. 

Hydrological modeling shows that the Project will have insignificant negative effects (-) on peak/base 
flow and drainage network due to yarding. 

Fuels Treatment 

Fuels Treatment will have neutral (0) effect on Physical Barriers, Large Woody Debris, Off-Channel 
Habitat, Refugia, Width/Depth Ratio, Streambank Condition and Floodplain Connectivity. 
Fuels treatment will have insignificant negative (-) effects on turbidity and substrate from ground 
disturbance and subsequent erosion. 

Fuels treatment will have insignificant negative (-) effects on Water Temperature due to possible 
increases in water surface area from changes in stream channel configuration. 

Fuels treatment will have neutral (0) effects on Chemical Contamination and insignificant, short-term 
positive (+) effects to Nutrients in the stream channels. 

Fuels Treatment will have insignificant negative (-) effects on pool frequency due to sediment from 
ground disturbance. 

Hydrological modeling shows that the Project will have insignificant negative effects (-) on peak/base 
flow and drainage network from harvest, yarding, and fuels treatment. 
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Hauling  

Hauling will have neutral (0) effect on Water Temperature, Chemical Contamination/Nutrients, Physical 
Barriers, Large Woody Debris, Off-Channel Habitat, Refugia, Width/Depth Ratio, Streambank Condition, 
Floodplain Connectivity, Increase in Peak/base Flow and Increase in Drainage Network. 
This project element would have insignificant negative (-) effects on turbidity and substrate as a result of 
hauling on native and aggregate surfaced roads. 

Hauling will have insignificant negative (-) effects on Water Temperature due to possible increases in 
water surface area from changes in stream channel configuration. 

This project element would have insignificant negative (-) effects on pool frequency as a result of 
sediment due to hauling on native and aggregate surfaced roads. 

Road Work  

Road Work will have neutral (0) effect on Chemical Contamination/Nutrients, Physical Barriers, LWD, 
Off-Channel Habitat, Refugia, Width/Depth Ratio, and Floodplain Connectivity. 

Road Work will have insignificant short-term negative (-) effects to turbidity and substrate due to soil 
disturbance and long-term positive (+) effects resulting from better road drainage.  

Road Work will have insignificant negative (-) effects on Water Temperature due to possible increases 
in water surface area from changes in stream channel configuration. 

Road Work will have insignificant short-term negative (-) effects as a result of ground disturbance 
during reconstruction and long-term positive (+) effects to pool frequency due to better road drainage. 

Road Work will have insignificant negative (-) effects on streambank condition in critical habitat due 
to physical disturbance at several sites. 

Indicator Summary ______________________________________  
“Population Characteristics” and “Species and Habitat” Pathway indicators are not addressed in this 
document, since insufficient information exists to allow for their evaluation. A species recovery plan has 
not been drafted for SONCC coho salmon. 

Water Temperature Indicator Summary 

Several Project elements have insignificant negative (-) effects on water temperature. The additive effects 
are still expected to be insignificant because decreases in stream shade are too small to be measured and 
will not result in any measurable increases in solar radiation reaching the stream channel. Channel 
changes of a magnitude that would increase the surface area of the stream exposed to solar radiation are 
not possible in the well-confined channels common in the project area. 

Turbidity and Substrate Indicator Summary 

The Project would have insignificant negative (-) effects on turbidity and substrate from several project 
elements. The additive effects are still expected to be insignificant because effects will be spatially and 
temporally separated. Furthermore, any turbidity or sediment that is generated from the Project will be 
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distributed over almost ten thousand acres of watershed with a highly diverse and complex drainage 
network. These characteristics will result in the rapid and significant dilution of the aforementioned 
insignificant individual and cumulative effects. 

Chemical Contamination/Nutrients Indicator Summary  

The Project will have neutral (0) effects on Chemical Contamination and insignificant, short-term Positive 
(+) effects to Nutrients in the stream channels.  

Physical Barriers Indicator Summary  

The Project will have neutral (0) effects on Physical Barriers. 

Large Woody Debris Indicator Summary 

The Project will have neutral (0) effects on LWD.  

Pool Frequency Indicator Summary  

The Project will have short-term negative (-) effects on pool frequency and depth by slightly increasing 
sediment supply due to ground disturbance. The Project is also expected to have long-term positive (+) 
effects to pool frequency through a reduction in sediment supply through better road drainage and 
surfaces.  

Off-Channel Habitat Indicator Summary  

Due the lack of off-channel habitat in the action area, the Project will have neutral (0) effects on this 
indicator.  

Refugia Indicator and Element Summary  

Due the lack of refugia habitat in the action area, the Project will have neutral (0) effects on this indicator.  

Width/Depth Ratio Indicator Summary  

Due the nature of the stream channels in the action area the Project will have neutral (0) effects on this 
indicator.  

Streambank Indicator Summary 

The Project will have insignificant negative (-) effects on streambank condition in critical habitat due to 
physical disturbance at several sites as a result of water drafting for Road Work. 

Floodplain Connectivity Indicator Summary 

Due the nature of the stream channels in the action area the Project will have neutral (0) effects on this 
indicator.  
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Change in Peak/Base Flow and Increase in Drainage Network Indicator Summary  

Hydrological modeling shows that the Project will have insignificant short-term negative effects (-) on 
peak/base flow and drainage network from harvest, yarding and fuels treatment; and have insignificant 
positive effects (+) from road work. Hauling will have neutral (0) effects on Increase in Peak/base Flow 
and Increase in Drainage Network indicators because there is no causal mechanism. All positive and 
negative effects to peak flows are so small as to be immeasurable where critical habitat is found and are 
therefore insignificant. 

Road Density & Location Indicator Summary 

The Project will have neutral effects (0) to road density for all subwatersheds. 

Disturbance History Indicator Summary  

CWE modeling shows that the project has slight increases in ERA, resulting in insignificant negative (-) 
effects.  

Riparian Reserves Indicator Summary 

The Project will have insignificant negative (-) short-term effects due to physical disturbance from 
Riparian Reserve thinning and insignificant long-term positive effects on Riparian Reserve tree growth.  

Indicator Summary Table 

 Indicator Summary  
Neutral Effects Negative effects Positive effects 
Chemical Contamination Water Temperature Pool Frequency (long term) 
Physical Barriers Turbidity and Substrate Riparian Reserves (long term tree growth) 
Large Woody Debris Pool Frequency (short term) Nutrients 

Off-Channel Habitat Change in Peak/Base Flow and Increase 
in Drainage Network 

Refugia Riparian Reserves (short term 
disturbance) 

Width/Depth Ratio Streambank 
Floodplain Connectivity Disturbance History 
Road Density & Location  

 

Essential Habitat Types of Coho Critical Habitat  
In designating critical habitat for SONCC coho salmon (64 FR 24049), NMFS considered the habitat 
features necessary to fulfill the species lifecycle. The species’ life cycle can be separated into five 
essential habitat types (EHTs) (64 FR 24049 page 24059): (1) Juvenile summer and winter rearing areas; 
(2) juvenile migration corridors; (3) areas for growth and development to adulthood; (4) adult migration 
corridors; and (5) spawning areas. Areas 1 and 5 are often located in small headwater streams and side 
channels, while areas 2 and 4 include these tributaries as well as mainstem reaches and estuarine zones. 
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Growth and development to adulthood (area 3) occurs primarily in near-and off-shore marine waters, 
although final maturation takes place in freshwater tributaries when the adults return to spawn.  
Estuarine and saltwater habitats are not found on the Shasta-Trinity National Forest nor are they expected 
to be within the action area of any project that is undertaken by the STNF, therefore essential habitat type 
3 and the estuarine parts of areas 2 and 4 will not be addressed in this BA. Freshwater habitats (areas 1, 2, 
4, 5,) are found on the STNF and will be addressed. Table N-6 relates the EHTs to the habitat indicators as 
modified for the STNF. 

Table N-6. Essential Habitat Types, Pathways and Indicators  

Essential Habitat Type Pathway Habitat Indicator 
Flow/Hydrology Change in Peak/Base Flow 

Suspended Sediment/Intergravel DO/Turbidity Water Quality 
Chemical/Neutrients Contaminants 

Habitat Elements Substrate Character/Embeddedness 

Spawning (Freshwater) 
Area 5 

Watershed Condition Riparian Reserves 
Temperature 
Suspended Sediment/Turbidity 

Water Quality 

Chemical Contaminants/Nutrients 
Substrate Character/Embeddedness 
Large Woody Debris 
Pool Frequency and Quality 
Large Pools 

Habitat Elements 

Off-channel Habitat 
Streambank Condition 
Floodplain Connectivity 

Channel Condition & Dynamics 

Width/Depth Ratio 
Flow/Hydrology Change in Peak/Base Flow 

Rearing (Freshwater) 
Area 1 

Watershed Conditions Riparian Reserves 
Temperature 
Suspended Sediment/Turbidity 

Water Quality 

Chemical Contaminants/Nutrients 
Habitat Access Physical Barriers 

Substrate Character/Embeddedness 
Large Woody Debris 

Habitat Elements 

Off-channel Habitat 
Streambank Condition Channel Condition & Dynamics 
Width/Depth ratio 

Flow/Hydrology Change in Peak/Base Flow 

Migration (Freshwater) 
Areas 2 and 4 

Watershed Conditions Riparian Reserves 
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Effects on Essential Habitat Types 
Spawning  
The Gemmill project is expected to have insignificant negative effects on several indicators that relate to 
the spawning EHT. Short-term increases in peak flow may result as an effect compacted and disturbed 
ground. These increases are not expected to affect fish’s ability to spawn and will not impact occupied or 
critical habitat of SONCC coho salmon. Turbidity may have some short term increase during runoff 
events that would result in minimal changes to substrate however these changes are not expected to be 
great enough to change the suitability of spawning substrate. 

Rearing 
Pools with good cover are necessary for successful rearing of coho salmon. The Project may have short-
term and localized negative effects on pool frequency and depth by slightly increasing sediment supply 
due to ground disturbance. These effects will not impact occupied or critical habitat of SONCC coho 
salmon. The Project is also expected to have long-term positive effects to pool frequency through a 
reduction in sediment supply through better road drainage and surfaces. Water temperatures within the 
action area are well within the properly functioning range and are not expected to measurably increase. 
Riparian Reserves and stream banks necessary for cover during rearing will not be affected by this project 
because the limited streambank disturbance that may occur during the Gemmill project will be outside of 
fish bearing areas. The project may lead to slightly increased turbidity during the winter rearing period 
increases are not expected to be great enough or of long enough duration to affect foraging and growth 
during the late fall and winter period. 

Migration 
Adult migration occurs during high flow events between October and December and several indicators 
that relate to this activity may be affected by the Gemmill project. Short-term increases in peak flow may 
result as an effect from compacted and disturbed ground. These increases are not expected to impact fish’s 
ability to migrate and are not expected to reach areas of occupied SONCC coho salmon habitat. Turbidity 
may have some short term increase during runoff events that would result in changes to a fish’s ability to 
navigate however these changes are not expected to be great enough to change the migration pattern of 
any fish that may be present. 

Juvenile migration occurs primarily in the March to July time period. During the latter portions of the 
migration period proper water temperatures are necessary to maintain the health of out migrating 
juveniles. Water temperatures within the action area are well within the properly functioning range and 
are not expected to measurably increase. The project is not expected to increase turbidity during the out 
migration period because increases in turbidity will be small and will occur primarily during the late fall 
and winter period. Riparian Reserves and stream banks necessary for cover during out migration will not 
be affected by this project because the limited streambank disturbance that may occur during the Gemmill 
project will be outside of fish bearing areas.  
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Effect Determination_____________________________________  

Project Effects Determination Key for ESA Species and 
Designated Critical Habitat 

1) Do any of the indicator summaries have a positive (+) or negative (-) conclusion?  
   Yes – Go to 2 
   No – No Effect 
2) Are the indicator summary results only positive? 
   Yes – NLAA 
   No – Go to 3 
3) If any of the indicator summary results are negative, are the effects insignificant or 

discountable?  
   Yes – NLAA    

No – LAA, fill out Adverse Effects Form 

Direct effects to coho salmon will not occur. There are no aspects of the Project that will occur where 
coho salmon are present; therefore this project will have no direct effect on SONCC coho salmon. 
Analysis of the effects of the Project Elements on the Essential Habitat Types of freshwater habitat has 
found that negative effects to SONCC coho critical habitat are insignificant (so small that they cannot be 
measured), therefore this project May Affect but is not likely to adversely affect critical habitat of 
SONCC coho salmon. 

Project Effects Determination for Forest Service Sensitive Species 

Based on the insignificant nature of negative effects to primary constituent elements of anadromous fish 
habitat the Gemmill Thin Project may affect but will not lead to federal listing of Forest Service Sensitive 
fish species. 
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Appendix N-A: National Fire Plan Project ESA Compliance Statement 
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Appendix N-B: Best Management Practices 

Best Management Practices (BMPs) are measures certified by the State Water Quality Board and 
approved by the Environmental Protection Agency (EPA) as the most effective way of protecting water 
quality from impacts stemming from non-point sources of pollution. 

Forest Service BMPs have been monitored and modified over several decades to make them more 
effective. On-site evaluations by State regulatory agencies found the practices were effective in protecting 
beneficial uses.  

The following list of BMPs will be implemented. A description of the objective of each BMP is 
included. 

BMP 1.19 – Streamcourse and Aquatic Protection 
Objectives: 

1. Conduct management actions within these areas in a manner that maintains or improves riparian 
and aquatic values. 

2. Provide unobstructed passage of stormflows. 
3. Control sediment and other pollutants entering streamcourses. 
4. Restore the natural course of any stream as soon as practicable, where diversion of the stream 

has resulted from timber management activities. 

Area of disturbance will be confined to the stream crossing and associated road prism. New crossing 
structures will be designed to accommodate unobstructed passage of stormflows. Fill and sediment will 
be removed from streambed to expose native substrates. Duration of disturbance will be less than two 
weeks at each site. 

2.2 – Erosion Control Plan 
Objective: To limit and mitigate erosion and sedimentation through effective planning prior to initiation 
of construction activities and through effective contract administration during construction. 

An erosion control plan is part of the contract and is the responsibility of the contractor with the FS 
reviewing and approving. 

2.3 – Timing of construction Activities 
Objective: To minimize erosion by conducting operations during minimal runoff periods. 

The aquatic period of operation (APOO) will be from May15 to October 15. No ground disturbing 
activities will occur from October 16 through May15. No new work will begin after October 14. Work 
may proceed after October 15 with fishery biologist and/or hydrologist approval. This will only occur if 
dry weather is forecasted. Typically this situation is approved when a project is not complete and more 
damage may occur by leaving it unfinished.  

2.4 – Stabilization of Road Slopes and Spoil Disposal Areas 
Objective: To minimize erosion from exposed cut slopes, fill slopes, and spoil disposal areas. 

Erosion control measures such as seeding and mulching will be implemented on all exposed soils. 
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2.6 – Dispersion of Subsurface Drainage from Cut and Fill Slopes 
Objective: To minimize the possibilities of cut or fill slope failure and the subsequent production of 
sediment. 

Stream banks will be reshaped to avoid over steepened slopes after culvert is removed. 

2.7 – Control of Road Drainage-roads and drainages will be outsloped 
Objective: To minimize the erosive effects of water concentrated drainage features; to disperse runoff 
from disturbances within the road clearing limits; to lessen the sediment yield from roaded areas; to 
minimize erosion of the road prism by runoff from road surfaces and from uphill areas. 

Road drainage will be corrected if needed at each crossing site. 

2.9 – Timely Erosion Control Measures on Incomplete Roads and Stream Crossing Projects 
Objective: To minimize erosion and sedimentation from disturbed ground on incomplete projects. 

Aquatic Period of Operation (APOO) of May 15 – October 15. 
Erosion control measures will be implemented on or before October 15 or in the event of substantial 

precipitation events during the summer. If there is approval by a fisheries or earth scientist to work 
beyond October 15, erosion control measures will be in place at the end of each workday.  

2.10 – Construction of Stable Embankments 
Objective: To construct embankments with materials and methods, which minimize the possibility of 
failure and subsequent water quality degradation. 

Layer placement and/or controlled compaction will be implemented. 

2.11 – Control of Sidecast Material 
Objective: To minimize sediment production originating from sidecast material during road construction 
or maintenance. 

All material will be placed in existing roadway as outslope materials. Material will not be sidecasted. 

2.8 – Servicing and Refueling of Equipment 
Objective: To prevent pollutants such as fuels, lubricants, bitumens and other harmful materials from 
being discharged in or near river, streams and impoundments, or into man-made channels. 

Servicing and refueling of equipment will occur outside of RRs and will not occur where spilled 
material can flow downslope into a waterway/drainage feature. 

2.13 – Control of Construction in Streamside Management Zones  
Objective: To protect water quality by controlling construction and maintenance actions within and 
adjacent to any streamside management zone 

If a stream is flowing during the work period, it will be dewatered. Where appropriate, erosion control 
measures such as silt fencing, hay bales, seeding and mulching will be implemented. 

2.14 – Controlling In-channel Excavation 
Objective: To minimize stream channel disturbances and related sediment production. 
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Activities will be limited to only that area of stream associated with the crossing. Duration of project 
will be less than two weeks per site. 

2.15 – Diversion of Flows around Construction Sites 
Objective: To ensure that all stream diversions are carefully planned, to minimize downstream 
sedimentation, and to restore stream channels to their natural grade, condition, and alignment as soon as 
possible. 

Streams will be dewatered if necessary. All loose sediment will be removed prior to rewatering/fall 
rains. 

2.17 – Culvert Installation 
Objective: To minimize sedimentation and turbidity resulting from excavation for inchannel structures.  

Same as 2.13, 2.14, and 2.15. 

2.20 – Specify Riprap Composition 
Objective: To minimize sediment production associated with the installation and utilization of riprap 
material. 

If riprap is deemed necessary, it will be appropriately sized. For these sites, it will most likely be no 
smaller than 8” and no larger than 2 feet in diameter. 

2.8 – Maintenance of Roads 
Objective: To maintain roads in a manner which provides for water quality protection by minimizing 
rutting, failures, sidecasting, and blockage of drainage facilities all of which can cause erosion and 
sedimentation, and deteriorating watershed conditions.  

Each construction site will be maintained as needed to minimize any source of erosion or 
sedimentation. 

2.23 – Road Surface Treatment to Prevent Loss of Materials 
Objective: To minimize the erosion of road surface materials and consequently reduce the likelihood of 
sediment production from those areas. 

The approaches for each stream crossing will be compacted and surfaced as needed. 

2.24 – Traffic Control during Wet Periods 
Objective: To reduce road surface disturbances and rutting of roads, to minimize sediment washing from 
disturbed road surfaces. 

Wet Weather Operations Guidelines will be followed/implemented. 

Wet weather operations implementation and effectiveness monitoring 
Hauling activities may occur outside of the APOO, defined as May15 to October 15, providing that the 
following guidelines are adhered to.  

Daily monitoring of access routes consisting of BMP forms or daily diaries will document 
implementation and effectiveness of BMPs. Project activities will be curtailed and corrective action taken 
when any of the following are encountered or expected:  
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• Ponding 
 Ponding present on road surface that is causing fill subsidence or otherwise 

threatening integrity of fill. 
• Ruts/Rills 

 More than 10% of road segment length has rills more than 2 inches deep and 20 
feet in length that continue off road.  

 Ruts formed that can channel water past erosion control structures. 
 Numerous rills present at stream crossing (>1 rill per lineal 5 feet), apparently 

active or enlarging, evidence of some sediment delivery to stream. 

South Fork Management Unit – Shasta-Trinity National Forest - N-71 
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Appendix N-C: Matrix of Factors and Indicators as modified for the 
Shasta-Trinity National Forest 

This matrix shows criteria used to determine baseline conditions in 7th and 5th field watersheds.  
Modifications agreed to by Level 1 representatives Allen Taylor (NMFS) and Loren Everest (USFS) 

on March 3, 2006.  

Diagnostic 
or Pathway 

Indicators Properly Functioning  Functioning at Risk Not Properly 
Functioning 

HABITAT: 
Temperature 1 
1st - 3rd Order 
Streams 
[instantaneous] 

67 F degrees or less > 67 to 70 degrees F > 70 degrees F 

4th-5th Order 
Streams 
[7 Day Mean 
Maximum] 

70 degrees F or less > 70 to 73 degrees F > 73 degrees F 

Suspended 
Sediment - 
Intergravel 
DO/Turbidity2 

Similar to Chinook salmon: 
 for example (e.g.): < 12% fines 
(<0.85mm) in gravel; e.g., <12% 
surface fines of <6mm. 
Turbidity Low  

Similar to Chinook salmon : 
e.g., 12-17% fines 
(<0.85mm) in gravel; e.g., 
12-20% surface fines of 
<6mm.  

Turbidity Moderate 

Similar to Chinook salmon: 
e.g., >17% fines 
(<0.85mm) in gravel; e.g., 
>20% surface fines of 
<6mm.  
Turbidity High 

Water 
Quality: 

Chemical 
Contamination/ 
Nutrients3 

Low levels of chemical 
contamination from agricultural, 
industrial and other sources, no 
excess nutrients, no CWA 303d 
designated reaches due to 
chemical or nutrient 
contamination. 

Moderate levels of 
chemical contamination 
from agricultural, industrial 
and other sources, some 
excess nutrients, one CWA 
303d designated reach due 
to chemical or nutrient 
contamination. 

High levels of chemical 
contamination from 
agricultural, industrial and 
other sources, high levels 
of excess nutrients, more 
than one CWA 303d 
designated reach due to 
chemical or nutrient 
contamination. 

Habitat 
Access: 

Physical 
Barriers4 
*The intent of 
this variable is to 
evaluate 
passage barriers 
to all life stages. 

No human-made barriers present 
in watershed. 

One or more human-made 
barriers present in 
watershed do not allow 
upstream and/or 
downstream fish passage 
at base/low flows.  

Human-made barriers 
present in watershed do 
not allow upstream and/or 
downstream fish passage 
at a range of flows for at 
least one life history stage. 

Substrate 
Character and 
/Embeddedness  
(in areas of the 
gravels and 
subsurface 
areas)5 
*The intent of 
this is to evaluate 
habitat quality for 
rearing.  

Less than 15% fines (<2 mm) in 
spawning habitat (pool tail-outs, 
low gradient riffles, and glides) 
and cobble embeddedness less 
than 20%. 

15% to 20% fines (<2 mm) 
in spawning habitat (pool 
tail-outs, low gradient 
riffles, and glides) and/or 
cobble embeddedness is 
20% to 25%. 

Greater than 20% fines (<2 
mm) in spawning habitat 
(pool tail-outs, low gradient 
riffles, and glides) and 
cobble embeddedness 
greater than 25%. 

Habitat 
Elements: 

Large Woody 
Debris6 

More than 40 pieces of large 
wood (>16 inches in diameter 
and > 50 feet in length) per mile 
AND current riparian vegetation 
condition near site potential for 
recruitment of large woody 
debris. 

40 to 20 pieces of large 
wood (>16 inches in 
diameter and > 50 feet in 
length) per mile OR current 
riparian vegetation 
condition below site 
potential for recruitment of 
large woody debris. 

Less than 20 pieces of 
large wood (>16 inches in 
diameter and > 50 feet in 
length) per mile AND 
current riparian vegetation 
condition well below site 
potential for recruitment of 
large woody debris. 
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South Fork Management Unit – Shasta-Trinity National Forest - N-73 

Diagnostic 
or Pathway 

Indicators Properly Functioning  Functioning at Risk Not Properly 
Functioning 

Pool frequency in a reach closely 
approximates the frequency 
values listed below and large 
woody debris recruitment 
standards for properly 
functioning habitat (above); pools 
have good cover and cool water, 
and only minor reduction of pool 
volume by fine sediment. 
Salmon and Steelhead: 

Pool Frequency 
and Quality4 

channel 
width 
5 feet 

10 feet 
15 feet 
20 feet 
25 feet 
50 feet 
75 feet 

100 feet 

# pools/mile 
 

184 
96 
70 
56 
47 
26 
23 
18 

Pool frequency is similar to 
values listed in “functioning 
appropriately,” but large 
woody debris recruitment is 
inadequate to maintain 
pools over time; pools have 
inadequate 
cover/temperature, and/or 
there has been a moderate 
reduction of pool volume 
by fine sediment. 
 
  

Pool frequency is 
considerably lower and 
does not meet values listed 
for “functioning 
appropriately”; also 
cover/temperature is 
inadequate, and there has 
been a major reduction of 
pool volume by fine 
sediment.  
 
 

Large Pools4 
(in adult holding, 
juvenile rearing, 
and 
overwintering 
reaches where 
streams are >3m 
in wetted width at 
baseflow) 

Each reach has many large 
pools >1 meter deep. 

Reaches have few large 
pools (>1 meter) present. 

Reaches have no deep 
pools (>1 meter). 

Off-channel 
Habitat7 
(evaluated for 
stream types that 
are not naturally 
entrenched) 

Watershed has many ponds, 
oxbows, backwaters, and other 
off-channel areas with cover; and 
side-channels are low energy 
areas. 

Watershed has some 
ponds, oxbows, 
backwaters, and other off-
channel areas with cover; 
but side-channels are 
generally high energy 
areas. 

Watershed has few or no 
ponds, oxbows, 
backwaters, or other off-
channel areas. 

Refugia4 Habitats capable of supporting 
strong and significant 
populations are protected (e.g., 
by intact riparian reserves or 
conservation areas, ground 
water upwelling areas, and 
seeps); and are well distributed 
and connected for all life stages 
and forms of the species.  

Habitats capable of 
supporting strong and 
significant populations are 
insufficient in size, number 
and connectivity to 
maintain all life stages and 
forms of the species. 

Adequate habitat refugia 
do not exist. 

Channel 
Condition 
& 
Dynamics: 

Average Wetted 
Width/ 
Maximum Depth 
Ratio in scour 
pools in a 
reach8 

W/D ratio < 12 on all reaches 
that could otherwise best be 
described as ‘A,’ ‘G,’ and ‘E’ 
channel types. W/D ratio > 12 on 
all reaches that could otherwise 
best be described as ‘B,’ ‘F,’ and 
‘C’ channel types. No braided 
streams formed due to excessive 
sediment load 

Less than 25% of the 
surveyed reaches are 
outside of the ranges given 
for Width/Depth ratios for 
the channel types specified 
in “Properly Functioning” 
block. Braiding has 
occurred in some alluvial 
reaches because of 
excessive aggradation due 
to high sediment loads. 

More than 25% of the 
reaches are outside of the 
ranges given for 
Width/Depth ratios for the 
channel types specified in 
“Properly Functioning” 
block. Braiding has 
occurred in many alluvial 
reaches as a result of 
excessive aggradation due 
to high sediment loads 
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N-74 - South Fork Management Unit – Shasta-Trinity National Forest 

Diagnostic 
or Pathway 

Indicators Properly Functioning  Functioning at Risk Not Properly 
Functioning 

Streambank 
Condition9 
(Based on USFS 
Region 5 Stream 
Condition 
Inventory Survey 
Methods)  

> 90% stable; ie., on average, < 
10% of banks are actively 
eroding. 

80% - 90% stable < 80% stable  

Floodplain  
Connectivity4 

Off-channel/side channel areas 
are frequently hydrologically 
linked to main channel; overbank 
flows occur and maintain wetland 
functions, riparian vegetation, 
and succession. 

Reduced linkage of 
wetland, floodplains and 
riparian areas to main 
channel; overbank flows 
are reduced relative to 
historic frequency, as 
evidenced by moderate 
degradation of wetland 
function, riparian 
vegetation, and 
succession.  

Severe reduction in 
hydrologic connectivity 
between off-channel/side 
channel, wetland, 
floodplain and riparian 
areas; wetland extent 
drastically reduced and 
riparian vegetation, and 
succession altered 
significantly. 

Change in Peak/ 
BaseFlows10 

Watershed is in condition class I 
according to the STNF 
Cumulative Watershed Effects 
(CWE) model. Watershed 
exhibits high hydrologic integrity 
relative to its natural potential 
condition.  

Watershed is in condition 
class II according to the 
STNF CWE model. 
Watershed exhibits 
moderate hydrologic 
integrity relative to its 
natural potential condition. 

Watershed is incondition 
class III according to the 
STNF CWE model. 
Watershed exhibits low 
hydrologic integrity relative 
to its natural potential 
condition.  

Flow/ 
Hydrology: 

Increase in  
Drainage 
Network4  

Zero or minimum increases in 
active channel length correlated 
with human caused disturbance 
(e.g., trails, roadside ditches, 
compaction, impervious surface, 
etc). 

Low to moderate increase 
in active channel length 
correlated with human 
caused disturbance (e.g., 
trails, roadside ditches, 
compaction, impervious 
surface, etc). 

Greater than moderate 
increase in active channel 
length correlated with 
human caused disturbance 
(e.g., trails, roadside 
ditches, compaction, 
impervious surface, etc). 

Road Density & 
Location4 

Salmon and Steelhead: 
<2 mi/mi2 

Salmon and Steelhead: 
2-3 mi/mi2 

Salmon and Steelhead: 
>3 mi/mi2 

Disturbance 
History10  
(Based on STNF 
ERA modeling) 

CWE model shows that the 
watershed is in Condition Class 
1. Clarify and verify conditions 
and risk through field reviews 
and/or other available info, as 
available. 
The watershed contains 15% or 
more Late Successional Old 
Growth habitat11. 

CWE model shows that the 
watershed is in condition 
class 2. Clarify and verify 
conditions and risk through 
field reviews and/or other 
available info, as available. 
The watershed contains 
15% or more Late 
Successional Old Growth 
habitat11. 

CWE model shows that the 
watershed is in condition 
class 3. Clarify and verify 
conditions and risk through 
field reviews and/or other 
available info, as available. 
The watershed contains 
less than 15% Late 
Successional Old Growth 
habitat11. 

Watershed 
Conditions: 

Riparian 
Reserves - 
Northwest 
Forest Plan4 

Adequate shade, large woody 
debris recruitment, and habitat 
protection and connectivity in 
subwatersheds, and buffers or 
includes known refugia for 
sensitive aquatic species (>80% 
intact), and adequately buffer 
impacts on rangelands: percent 
similarity of riparian vegetation to 
the potential natural community/ 
composition >50%. 

Moderate loss of 
connectivity or function 
(shade, LWD recruitment, 
etc.) of riparian 
conservation areas, or 
incomplete protection of 
habitats and refugia for 
sensitive aquatic species 
(70-80% intact), and 
adequately buffer impacts 
on rangelands: percent 
similarity of riparian 
vegetation to the potential 
natural community/ 
composition 25-50% or 
better.  

Areas are fragmented, 
poorly connected, or 
provide inadequate 
protection of habitats for 
sensitive aquatic species 
(<70% intact, refugia does 
not occur), and adequately 
buffer impacts on 
rangelands: percent 
similarity of riparian 
vegetation to the potential 
natural community/ 
composition <25%.  
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South Fork Management Unit – Shasta-Trinity National Forest - N-75 

Diagnostic 
or Pathway 

Indicators Properly Functioning  Functioning at Risk Not Properly 
Functioning 

Disturbance 
Regime4 

Environmental disturbance is 
short lived; predictable 
hydrograph, high quality habitat 
and watershed complexity 
providing refuge and rearing 
space for all life stages or 
multiple life-history forms. 
Natural processes are stable. 

Scour events, debris 
torrents, or catastrophic fire 
are localized events that 
occur in several minor 
parts of the watershed. 
Resiliency of habitat to 
recover from environmental 
disturbances is moderate.  

Frequent flood or drought 
producing highly variable 
and unpredictable flows, 
scour events, debris 
torrents, or high probability 
of catastrophic fire exists 
throughout a major part of 
the watershed. The 
channel is simplified, 
providing little hydraulic 
complexity in the form of 
pools or side channels. 
1Natural processes are 
unstable. 

SPECIES AND HABITAT: 
Species 
and 
Habitat: 

Summary/Integr
ation of all 
Species and 
Habitat 
Indicators4 
*This is intended 
to be a summary 
statement for 
narrative 
describing an 
overall rating for 
the population 
and habitat 
indicators. The 
statements in the 
columns are 
examples not 
criteria. 

Bull Trout Example 
Habitat quality and connectivity 
among subpopulations is high. 
The migratory form is present. 
Disturbance has not altered 
channel equilibrium. Fine 
sediments and other habitat 
characteristics influencing 
survival or growth are consistent 
with pristine habitat. The 
subpopulation has the resilience 
to recover from short-term 
disturbance within one to two 
generations (5 to 10 years). The 
subpopulation is fluctuating 
around equilibrium or is growing. 

Bull Trout Example 
Fine sediments, stream 
temperatures, or the 
availability of suitable 
habitats have been altered 
and will not recover to pre-
disturbance conditions 
within one generation (5 
years). Survival or growth 
rates have been reduced 
from those in the best 
habitats. The subpopulation 
is reduced in size, but the 
reduction does not 
represent a long-term 
trend. The subpopulation is 
stable or fluctuating in a 
downward trend.  

Bull Trout Example  
Cumulative disruption of 
habitat has resulted in a 
clear declining trend in the 
subpopulation size. Under 
current management, 
habitat conditions will not 
improve within two 
generations (5 to 10 
years). Little or no 
connectivity remains 
among subpopulations. 
The subpopulation survival 
and recruitment responds 
sharply to normal 
environmental events.  

Footnotes to Trinity River tributaries matrix of factors and indicators 
The Streamlined Consultation Procedures for Section 7 of the Endangered Species Act, July 1999 page 
IV-A-1 encouraged Level 1 teams to adapt the general matrix, as necessary, to reflect local geographic 
and climactic influences. It added that “… Level 1 teams may add, delete, or modify pathways and/or 
indicators, as necessary, to address particular life history and/or habitat requirements of fish species or life 
stages being considered by the team.” In June of 2004 the Shasta-Trinity National Forest Level 1 team 
adopted the Shasta-Trinity National Forest Matrix of factors and indicators, in which some indicators had 
values changed based on locally applicable reference conditions, some indicators dropped the original 
models in favor of Region 5 models and some indicators were dropped due to redundancies. The 
Analytical Process for developing Biological Assessments for Federal Actions Affecting Fish within the 
Northwest Forest Plan Area (AP) (USDA and USDI 2004) contains an updated version of the original 
Matrix of Pathways and Indicators (Matrix). The 2004 Matrix contains direction that “All indicators must 
be evaluated; however, criteria values presented here are not absolute and may be adjusted for local 
watersheds given supportive documentation.” The following footnotes represent the supportive 
documentation for adjusting criteria values of the 2004 AP Matrix to the upper Trinity River geographical 
area and to Cumulative Watershed Effects models currently in use on the Shasta-Trinity National Forest.  
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(1) Stream Order according to Strahler (1957). Proper Functioning criterion for 4th/5th Order 
streams derived from temperature monitoring near the mouth of streams considered to be pristine or 
nearly pristine (North Fork Trinity and New Rivers - 5th order, East Fork North Fork Trinity and New 
Rivers near East Fork- 4th order (Data on file at the Weaverville Ranger District). 7 day maximum 
temperatures as high as 71.8 degrees F have been recorded on these streams, however, the average is just 
less than 70 degrees F. At Risk criterion for 4th/5th order streams derived from monitoring in streams that 
support populations of anadromous fish, although temperatures in this range (70 to 73.0 degrees F) are 
considered sub-optimal. Not Properly Functioning is sustained temperatures above 73.0 degrees F that 
cause cessation of growth and approach lethal temperatures for salmon and steelhead. 

Properly Functioning criterion for 1st - 3rd order streams is derived from Proper Functioning criterion 
for 3rd order streams derived from temperature monitoring near the mouth of streams considered to be 
pristine or nearly pristine (Devils Canyon Creek, East Fork New River, Slide Creek, and Virgin Creek). At 
Risk and Not Properly Functioning are assigned on a temperature continuum with values given for 4th/5th 
order streams, with the maximum instantaneous temperature of At Risk of 1st - 3rd order streams 
coinciding with the minimum 7 day maximum of 4th/5th order At Risk streams. Similarly for the Not 
Properly Functioning category. 

(2) Criteria unchanged from USDA et al. 2004. Turbidity levels are further defined below:  
Properly Functioning: Water clarity returns quickly (within two days) following peak flows. 
At Risk: Water clarity slow to return following peak flows. 
Not Properly Functioning: Water clarity poor for long periods of time following peak flows. Some 

suspended sediments occur even at low flows or baseflow. 
(3) Criteria unchanged from USDA et al. 2004. The language for CWA303d listing was clarified to 

exclude reaches listed due to sediment.  
(4) Criteria unchanged from USDA et al. 2004. 
(5) Criteria based on interpretation of Figure N-4 (reproduced below) from Bjornn and Reiser, 1991. 

The STNF feels that cobble embededness is a highly variable measure and that quantifying surface fine 
sediment is a more repeatable measure for analyzing substrate character. Literature is readily available to 
link fine sediment levels to the health of salmonids.  

Properly functioning: <15% fine sediment >80% emergence of salmonids. 
At Risk: 15%-20% fine sediment >50% emergence of salmonids 
Not properly functioning: >20% fine sediment < 50% emergence of salmonids. 

N-76 - South Fork Management Unit – Shasta-Trinity National Forest 
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Figure N-4. Percentage of swim-up fry placed 
in gravel sand mixtures in relation to the 
percentage of sediment smaller than 2-6.4mm 
in studies by Bjornn (1968), Phillips et al. 
(1975), Hausle and Coble (1976), and 
McCuddin (1977). 

The stippled area includes data from 
eight tests on Brook trout, steelhead, and 
Chinook and coho salmon. 

(6) Properly Functioning LWD criteria 
derived from stream surveys of 25 stream 
reaches on the Trinity River Management 
Unit. Reaches used to define properly 
functioning condition currently or 
historically supported anadromous fish, have 

had minimal timber harvest, and stream channels were not cleaned during historical mining. Criteria for 
LWD recruitment potential is based on professional judgment of Loren Everest, STNF west zone fishery 
biologist.  

(7) Criteria unchanged from USDA et al. (2004), however channel type clarification added to address 
local conditions. Based on Rosgen (1994). 

(8) Width to depth (W/D) ratio for various channel types is based on delineative criteria of Rosgen 
(1994). Properly Functioning means that W/D ratio falls within expected channel type as determined by 
the other four delineative factors (entrenchment, sinuosity, slope, and substrate). Aggradation on alluvial 
flats causing braiding is well known phenomenon that often accompanies changes in W/D ratio as 
watershed condition deteriorates. At Risk and Not Properly Functioning levels are determined by 
professional judgment based on observation of streams on the west side of the Shasta-Trinity National 
Forest. 

(9) USDA Forest Service, 1998. 
(10) Shasta-Trinity National Forest uses Equivalent Roaded Area/Threshold of Concern (ERA/TOC) 

Model (Haskins 1986) to determine the existing risk ratio as well as the effect risk ratio. Therefore, the 
ECA values are not used in Region 5 analysis; instead the ERA/TOC model is used. ERA/TOC provides a 
simplified accounting system for tracking disturbances that affect watershed processes, in particular, 
estimates in changes in peak runoff flows influenced by disturbance activities. This model is not intended 
to be a process-based sediment model, however it does provide an indicator of watershed conditions. This 
model compares the current level of disturbance within a given watershed (expressed as %ERA) with the 
theoretical maximum disturbance level acceptable (expressed as %TOC). ERA/TOC (or “risk ratio”) 
estimates the level of hydrological disturbance or relative risk of increased peak flows and consequent 
potential for channel alteration and general adverse watershed impacts. TOC is calculated based on 
channel sensitivity, beneficial uses, soil erodibility, hydrologic response, and slope stability. The TOC 

South Fork Management Unit – Shasta-Trinity National Forest - N-77 
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N-78 - South Fork Management Unit – Shasta-Trinity National Forest 

does not represent the exact point at which cumulative watershed effects will occur. Rather, it serves as a 
“yellow flag” indicator of increasing susceptibility for significant adverse cumulative effects occurring 
within a watershed.  

Susceptibility of CWE generally increases from low to high as the level of land disturbing activities 
increase towards or past the TOC (FS Handbook, 2509.22-23.63a). 

CWE Analysis Threshold of Concern and Watershed Condition Class: The Environmental Impact 
Statement for the Shasta-Trinity National Forest Land and Resource Management Plan (USDA Forest 
Service, 1994) established TOC for 5th field watersheds and defines Watershed Condition Class (WCC). 

The WCC are defined as follows: 

• Watershed Condition Class I: ERA less than 40 percent TOC; 

• Watershed Condition Class II: ERA between 40 and 80 percent TOC; and 

• Watershed Condition Class III: ERA greater than 80 percent TOC. 

The following summarizes the FSM 2521.1 - Watershed Condition Classes. The ERA evaluates 
watershed condition and assigns one of the following three classes: 

1. Class I Condition. Watersheds exhibit high geomorphic, hydrologic, and biotic integrity relative to 
their natural potential condition. The drainage network is generally stable. Physical, chemical, and 
biologic conditions suggest that soil, aquatic, and riparian systems are predominantly functional in terms 
of supporting beneficial uses. 

2. Class II Condition. Watersheds exhibit moderate geomorphic, hydrologic, and biotic integrity 
relative to their natural potential condition. Portions of the watershed may exhibit an unstable drainage 
network. Physical, chemical, and biologic conditions suggest that soil, aquatic, and riparian systems are at 
risk in being able to support beneficial uses. 

3. Class III Condition. Watersheds exhibit low geomorphic, hydrologic, and biotic integrity relative to 
their natural potential condition. A majority of the drainage network may be unstable. Physical, chemical, 
and biologic conditions suggest that soil, riparian, and aquatic systems do not support beneficial uses. 

(11) Late Successional Old Growth from Northwest Forest Plan, 1994. Standards and Guidelines for 
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. 
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Appendix O: Best Management Practices 
Best Management Practices (BMPs) are measures certified by the State Water Quality Board and 
approved by the Environmental Protection Agency (EPA) as the most effective way of protecting water 
quality from impacts stemming from non-point sources of pollution. Forest Service BMPs have been 
monitored and modified over several decades to make them more effective. On-site evaluations by State 
regulatory agencies found the practices were effective in protecting beneficial uses. The following list of 
BMPs will be implemented. A description of the objective of each BMP is included. The Gemmill Soils 
Report and the Gemmill Fisheries BA have detailed analyses of these BMPs and provide further detail on 
the rationale for each project-specific measure listed (indicated in bold and italics).  

The use of the following mitigation measures and recommendations will enable the implementation 
of the proposed action or action alternatives in and around Riparian Reserves and prevent negative 
impacts to Riparian Reserves. All mitigation measures and recommendations are presented within the 
context of Best Management Practices.  

Best Management Practices (BMPs) should be applied for all activities occurring in the Gemmill Thin 
Project Area. A complete description of each Best Management Practice is provided in the publication 
“Water Quality Management for National Forest System Lands in California” (USDA 2000). 

The following are the BMPs for the control of non point source pollution associated with timber 
management activities. The line officer on each administrative subunit is responsible for fully 
implementing the directives that provide for water quality protection and improvement during timber 
harvest and management activities. 

Earth scientists and other trained and qualified individuals are available to work with the timber 
management work force to provide technical assistance in identifying beneficial uses, the most recent 
state-of-the-art water quality control, methods and techniques, and evaluation of results. 

Timber Harvest BMPs____________________________________  
The following BMPs are compiled from the publication “Water Quality Management for National Forest 
System Lands in California” (USDA 2000) and incorporate the Gemmill Thin IDT and Specialist input 
for project specific recommendations. 

1.1 Timber sale planning process 

1. Objective: To incorporate water quality and hydrologic considerations into the timber sale 
planning process.  

2. Explanation: This BMP is addressed by including a soil scientist, botanist and hydrologist on 
the ID Team for the Gemmill Thin Project.  

3. Implementation: This report documents water quality and hydrologic considerations as 
identified by the resource specialists, the Gemmill ID Team, and public scoping. 

South Fork Management Unit - Shasta-Trinity National Forest - O-1 
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1.2 Timber harvest unit design 

1. Objective: To ensure that timber harvest unit design will secure favorable conditions of water 
quality and quantity while maintaining desirable stream channel characteristics and watershed 
conditions.  

2. Implementation: This practice was implemented by ground verifying hydrologic conditions for 
all units that were in close proximity to or within Riparian Reserves. 

1.3 Determination of surface erosion hazard for timber harvest unit design 

1. Objective: To identify high erosion hazard areas in order to adjust treatment measures to prevent 
downstream water quality degradation.  

2. Explanation: The erosion hazard for soils in the Gemmill Project Area was assessed by a soil 
scientist using the Soil Resource Inventory for the project area. This survey is used to determine 
the soil mapping unit for each of the proposed management areas.  

3. Implementation: The interpretations listed in the soil map unit description include an 
assessment of the Erosion Hazard Rating (EHR). This rating was made using the USDA Forest 
Service Soil and Water Conservation Handbook (FSH 2509.22), Computation of Erosion Hazard 
Rating (2/90). 

1.4 Use of sale area maps (SAM) and/or project maps for designating water 
quality protection needs 

1. Objective: To ensure recognition and protection of areas related to water quality protection 
delineated on a SAM or Project Map.  

2. Implementation: This practice will be accomplished by displaying all stream channels located 
adjacent to or within the units on the Sale Area Map and the Project Map for Timber Sale 
Contract. 

1.5 Limiting the operating period (LOP) of timber sale activities 

1. Objective: To ensure that the purchasers conduct their operations, including erosion control 
work and road maintenance in a timely manner and within the timeframe specified in the timber 
sale contract.  

2. Explanation: The extent of the wet weather and snowmelt season in Northern California can be 
very unpredictable, and some areas of the project area are more susceptible to erosive forces than 
others.  

3. Implementation: Timber sale contract provision B6.6 can be used to close down operations 
because of wet weather, high water, or other considerations in order to protect resources. The 
spring snowmelt period (April-May) is the time when the potential for erosion impacts are 
greatest. The sale administrator will be responsible for ensuring that timber harvest activities will 
not degrade the soil and water resource. 
a. Work will begin before winter storm season starts. 
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1.8 Streamside management zone designation.  

1. Objective: To designate a zone along riparian areas, streams and wetlands that will minimize 
potential for adverse effects from adjacent management activities. 

2. Explanation: Field verifying all units for Riparian Reserves, excluding sensitive areas from 
proposed units and identifying those portions of Riparian Reserves where thinning activities 
could be accomplished without negatively impacting the soil and water resource, met the 
objectives of practice 1.8. 

3. Implementation: Riparian Reserves occurring adjacent to units will be identified on sale area 
maps and the prescriptions for treating these Riparian Reserves will be included on the stand 
record cards. 
a. No tractor yarding or piling in Riparian Reserves (unless specifically designated).  
b. No heavy equipment in waterways (unless specifically designated). 

1.9 Determining tractor loggable ground 

1. Objective: To minimize erosion and sedimentation resulting from ground disturbance of tractor 
logging systems.  

2. Explanation: As a general guideline tractor logging should not occur on slopes greater than 35 
percent.  

3. Implementation: This objective was accomplished by ground verifying each unit for slope 
considerations during prescription development for the proposed action.  

1.10 Tractor skidding design 

1. Objective: To design skidding patterns to best fit the terrain, the volume, velocity, concentration, 
and direction of runoff water in order to minimize erosion and sedimentation.  

2. Explanation: As a general guideline the skid trail network cannot exceed 15% of the area in 
each treatment unit.  

3. Implementation: The sale administrator will accomplish this practice by reviewing and 
approving by agreement the skid trail design as provided by the purchaser. 
a. No skid trails should be located within Riparian Reserves.  
b. Rip (with winged subsoiler to 18 inches deep) and mulch primary skid-trails (last 200 feet to 

landing). 

1.11 Suspended Log Yarding in Timber Harvesting 

1. Objective: 
a. To protect the soil mantle from excessive disturbance. 
b. To maintain the integrity of the SMZ and other sensitive watershed areas. 
c. To control erosion on cable corridors. 

2. Explanation: Suspended log yarding includes all yarding systems, which suspend logs either 
partially or completely off the ground. These systems include, but are not limited to, skyline, 
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helicopter, and balloon yarders. The systems are used on steep slopes where tractors cannot 
operate. All of the systems result in less soil disturbance since heavy machinery is not used over 
the sale area. Erosion control measures are applied as necessary in cable corridors to control 
erosion and runoff. 

3. Implementation: The areas where suspended log yarding is required will be determined during 
the pre-sale planning process, and they will be included in the sale plan. The specific systems 
must be included in the TSC, and designated on the SAM by the Sale Preparation Forester. The 
SA will oversee the project operation using the guidelines and standards established in the TSC 
and SA Handbook with reference to the sale plan. 
a. Full log suspension across Riparian Reserves. 
b. Require one-end suspension. 
c. Cable corridors on contour (or acute angle to slope) require breaches in downhill side berm in 

lieu of water bars. 

1.12 Log landing location 

1. Objective: To locate new landings in such a way as to avoid watershed impacts and associated 
water quality degradation. 

2. Explanation: This objective will be accomplished by following guidelines for proper landing 
locations as described on page 35 of Water Quality Management for National Forest System 
Lands in California (2000).  

3. Implementation: All landings will be either designated in advance or approved by the sale 
administrator by agreement based on the guidelines. No landings will be located within Riparian 
Reserves. 

1.13 Erosion prevention and control measures during timber sale operations 

1. Objective: To ensure that the purchaser’s operations will be conducted reasonably to minimize 
soil erosion.  

2. Explanation: Drainage and erosion control work on temporary roads, skid trails, and permanent 
roads should be kept current during harvest activities.  

3. Implementation: Equipment shall not be operated when ground conditions are such that 
excessive damage will result. The timber sale administrator will implement this practice through 
regular site visits and inspections. 
a. Use water bars (per Timber Sale Administration Handbook specifications). 
b. Install more than normal number water bars on skid trails (greater than 35% slope). Water bar 

every 20 to 40 feet on greater than 35% slopes. 
c. Use skid trails when soil is dry to 4 inches deep. 
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1.14 Special Erosion Prevention Measures on Disturbed Land 

1. Objective: To provide appropriate erosion and sedimentation protection for disturbed areas. 
2. Explanation: This is an administrative and preventive treatment. When required by the contract, 

the purchaser will give adequate treatment by spreading slash, mulch or wood chips (or, by 
agreement, some other treatment) on portions of tractor roads, skid trails, landings, cable 
corridors or temporary road fills. This provision is to be used only for sales which contain 
identified special soil stabilization problems which are not expected to be adequately treated by 
normal methods prescribed under other contract provisions. 

3. Implementation: During the timber sale planning process and/or during sale appraisal the IDT 
will identify criteria for selecting treatment areas or classes of areas for special treatment and 
document them in the environmental assessment. The Sale Preparation Forester will identify the 
acreage to be treated in the legend of the SAM. The specific areas to be treated will be 
designated on the ground by the SA. 
a. Spread appropriate material on skid trails to achieve a minimum 50% ground cover. Applies 

to project area where needed to attain 50% cover, such as greater than 35% slopes or where 
steeper skid trails enter landings. 

b. Install silt fences between skid trail and culvert when slope distance is less than 50 feet. 
c. Seed and mulch landings 
d. Seed and mulch landing fill slopes. 
e. Place silt fence below landing fill slope during wet weather operations if runoff is causing 

erosion. 

1.15 Revegetation of Areas Disturbed by Harvest Activities 

1. Objective: To establish a vegetative ground cover on disturbed sites to prevent erosion and 
sedimentation. 

2. Explanation: Where soil has been severely disturbed by the purchaser's operations, and the 
establishment of vegetation is needed to control accelerated erosion, the purchaser will be 
required to take appropriate measures normally used to establish an adequate ground cover of 
grass or other vegetative stabilization measures acceptable to the Forest Service. The type and 
intensity of treatment to establish ground cover is prescribed by the SA, with assistance from 
earth scientists and botanists as needed. This measure is applied in contracts where it is expected 
that disturbed soils in parts of the sale area will require vegetative cover for stabilization and 
other contract provisions will not mitigate problems. 

3. Implementation: The Forest Service will include an estimate of the need for revegetation in the 
timber sale appraisal and sale contract. Where revegetation is prescribed, the prescription must 
be included in the TSC. The SA will designate the areas of disturbed soils, such as logging areas 
and temporary roads that must be treated. 
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The Forest Service will provide advice as to soil preparation and the application of suitable seed mixtures, 
mulch, and fertilizer, and the timing of such work. It is the responsibility of the SA to make sure that 
revegetation work is done correctly and in a timely manner. 

1.16 Log landing erosion control 

1. Objective: To reduce the impacts of erosion and subsequent sedimentation associated with log 
landings by use of mitigating measures.  

2. Implementation: The timber sale administrator will implement this practice through regular site 
visits and inspections. 
a. Landing areas with slopes less than 25% and greater than 1 acre should have natural non-

constructed designs. 
b. Outslope landings. 
c. Wing subsoil all landings (minimum 18 inches deep). 
d. Retained landings scarify to 6 inches  
e. Divert skid trail and road runoff from crossing landing  
f. If runoff must cross landing, design landing drainage in a way to prevent rilling and gulling 

of fill slope. 
g. When building landings, layer place and compact soil material on fill slopes. 
h. Pull organic materials out of fill slope of landings if necessary to prevent collapse. 
No landings will occur in Riparian Reserves in the Gemmill Project Area. 

1.17 Erosion control on skid trails 

1. Objective: To protect water quality by minimizing erosion and sedimentation derived from skid 
trails.  

2. Explanation: Skid trail erosion control work should be kept current during implementation. 
Erosion control and drainage of skid trails should be complete prior to shutting down operations 
due to wet weather.  

3. Implementation: The timber sale administrator will implement this practice through regular site 
visits and inspections.  
a. No skid trails will occur within Riparian Reserves in the Gemmill Project Area.  
b. Use water bars on skid corridor (per Timber Sale Admin. Handbook specs). 
c. Cable corridors on contour (or acute angle to slope) require breaches in downhill side berm in 

lieu of water bars. 

1.19 Streamcourse and aquatic protection 

1. Objective: To control sediment and other pollutants entering streamcourses.  
2. Explanation: Identifying all intermittent stream Riparian Reserves in the project area and 

excluding sensitive areas in Riparian Reserves from the proposed units meet the objectives of 
practice 1.19. 
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3. Implementation: A 50-foot skidding equipment exclusion zone extending from the inner gorge 
or channel bank is specified for units containing Riparian Reserves.  
a. No tractor yarding or piling in Riparian Reserves (unless specifically designated).  
b. No heavy equipment in waterways (unless specifically designated). 
c. No debris disposal in or within 100 feet Streamside Management Zone, meadows, wetlands 

or Riparian Reserve. 

1.20 Erosion Control Structure Maintenance 

1. Objective: To ensure that constructed erosion control structures are stabilized and working. 
2. Explanation: Erosion control structures are only effective when they are in good repair and 

function as designed. Once the erosion control structures are constructed there is a possibility 
that they may not become adequately effective, or they will become damaged from subsequent 
harvest activities. It is necessary to provide follow-up inspection and structural maintenance in 
order to avoid these problems and ensure adequate erosion control. 

3. Implementation: During the period of the TSC, the purchaser will provide maintenance of soil 
erosion control structures constructed by the purchaser until they become stabilized, but not for 
more than one year after their construction. After one year, accomplish needed erosion control 
maintenance work using other funding sources under TSC provisions B6.6 and B6.66. 

The Forest Service may agree to perform such structure maintenance under TSC provision 
B4.225 (Cooperative Deposits), if requested by the purchaser, subject to agreement on rates. If 
the purchaser fails to do seasonal maintenance work, the Forest Service may assume the 
responsibility and charge the purchaser accordingly. 

Road and Building Site Construction BMPs__________________  

2.2 Erosion Control Plan  

1. Objective: To limit and mitigate erosion and sedimentation through effective planning prior to 
initiation of construction activities and through effective contract administration during 
construction. 

2. Explanation: Land disturbing activities can result in short term erosion. By effectively planning 
for erosion control, sedimentation can be controlled or prevented. Within a specified period after 
award of a contract (presently 60 days prior to the first operating season in Timber Sale 
Contracts, per C6.3) the purchaser will submit a general plan which, among other things, sets 
forth erosion control measures. Operations cannot begin until the Forest Service has given 
written approval of the plan. The plan recognizes the mitigation required in the contract. A 
similar plan is required of miners and special use permittees. 

3. Implementation: Design engineers develop detailed mitigation using an IDT. The detailed 
mitigations are reflected in the contract specifications and provisions. The intent of mitigation is 
to prevent construction-generated erosion, as well as that generated from the completed road, 
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from entering watercourses. Contracted projects are implemented by the contractor or operator. 
Compliance with contract specifications and operating plans is ensured by the COR, ER, or FSR 
through inspection. 

This practice is commonly applied to all road construction through contract clauses and 
specifications and will apply to road construction for timber sales, mining, recreation, special 
uses and other roadwork on NFS lands. 

2.3 Timing of Construction Activities  

1. Objective: To minimize erosion by conducting operations during minimal runoff periods. 
2. Explanation: The amount of erosion and sedimentation from road construction are affected by 

the magnitude of water runoff. An essential element of effective erosion control is to schedule 
operations during the dry season or when rain and runoff are unlikely. Purchasers will be 
required to schedule and conduct operations during the dry season or when rain and runoff are 
unlikely. Purchasers will be required to schedule and conduct operations to minimize erosion and 
sedimentation. Equipment will not be allowed to operate when ground conditions are such that 
excessive rutting and soil compaction could result. Such conditions will be identified by the 
COR or ER with the assistance of an earth scientist or other specialists as needed. 

Erosion control work will be kept as current as practicable on active road construction projects. 
Construction of drainage facilities and performance of other contract work to control erosion and 
sedimentation will be required in conjunction with earthwork projects. The operator should limit 
the amount of area being graded at a site at any one time, and should minimize the time that an 
area is laid bare. Erosion control work must be kept current when road construction occurs 
outside of the normal operating season. 

3. Implementation: Detailed mitigations developed by design engineers and an IDT will be 
included in the environmental analysis and in subsequent project plans and contracts. 

Project crew leaders and supervisors will be responsible for implementing force account projects 
to construction specifications and as specified in the project plan. Contracted projects are 
implemented by the contractor, or operator. Compliance with plans, specifications, and the 
operating plan will be achieved by the COR or ER through inspection. 

2.4 Stabilization of Road Slope Surfaces and Spoil Disposal Areas  

1. Objective: To minimize erosion from exposed cut slopes, fill slopes, and spoil disposal areas. 
2. Explanation: This is a preventive practice using bioengineering and other techniques to prevent 

or minimize erosion. Depending on site factors such as slope angle, soil type, climate, and 
proximity to waterways, many fill slopes, some cut slopes, and some spoil disposal areas will 
require vegetative and/or mechanical measures to provide surface soil stability. The level of 
stabilization effort needed is determined on a case-by-case basis by trained and qualified 
employees. 
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Revegetation includes the seeding of plant species grass, legumes, or browse species--or the 
planting of brush, or trees. Revegetation may also include fertilizer, soil amendments, and 
mulching or even watering to ensure success. A combination of plant types with both woody root 
systems and fibrous root systems usually produce better results than a single plant type such as 
grass. Native species are preferred and used wherever feasible. Where local native seed is not 
available, not economically feasible or native plants would be ineffective in controlling erosion 
sterilized grass or cereal grain seed is applied. 

Mechanical measures may include, but are not limited to: wattles, erosion nets, terraces, side 
drains, blankets, mats, riprapping, mulch, tackifiers, pavement, soil seals, and windrowing 
construction slash at the toe of fill slopes. 

3. Implementation: Vegetative measures are generally a supplementary device, used to improve 
the effectiveness of mechanical measures, but can be effective and complete by themselves. 
They may not take effect for several seasons, depending on the timing of project completion in 
relation to the growing season. 

Mechanical and vegetative surface stabilization measures will be periodically inspected to 
determine effectiveness. In some cases, additional work will be needed to ensure that the 
vegetative and/or mechanical surface stabilization measures continue to function as intended. 

Initial project location, mitigation measures and management requirements are developed during 
the environmental analysis process. These are translated into project plans, contract provisions 
and specifications. 

Project road inspectors and their supervisors monitor work accomplishment and effectiveness, to 
ensure that design standards, project plan management requirements, and mitigation measures 
are met. 
a. Soil material at approved disposal sites will be seeded and mulched prior to winter 

2.6 Dispersion of Subsurface Drainage from Cut and Fill slopes  

1. Objective: To minimize the possibilities of cut or fill slope failure and the subsequent production 
of sediment. 

2. Explanation: This is a preventive practice. Roadways may change the sub-surface drainage 
characteristics of a slope. Since the angle and height of cut and fill slopes can increase the risk of 
instability, it is often necessary to provide subsurface drainage to avoid moisture saturation and 
subsequent slope failure. Where ground water dispersion is necessary because of slopes, soil, 
aspect, precipitation amounts, inherent instability, or other related characteristics, dispersion 
methods would include: 
 Underdrains or subdrains (e.g. pipes, geotextiles) 
 Horizontal drains or chimney drains 
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Dispersal of collected water will be accomplished in an area capable of withstanding increased 
flows. On erosive soils, energy dissipaters or other slope stabilization treatments or conveyance 
devices need to be placed below pipes carrying large volumes of water. Road surface may be 
designed to dissipate the intercepted water in a uniform manner along the road. 

3. Implementation: Project location and detailed mitigation will be determined by design 
engineers and the IDT, documented and incorporated into subsequent project plans and contracts. 

Project crew leaders and supervisors will be responsible for implementing force account projects 
to construction specifications as specified in the environmental analysis. Contracted projects are 
implemented by the contractor or timber sale operator. Compliance with project plan 
requirements and operating plans is ensured by the COR, FSR, or ER. 

2.7 Control of Road Drainage 

1. Objective: Is to minimize the erosive effects of water concentrated by road drainage features; to 
disperse runoff from disturbances within the road clearing limits; to lessen the sediment yield 
from roaded areas; to minimize erosion of the road prism by runoff from road surfaces and from 
uphill areas. 

2. Explanation: This is a preventive practice. A number of treatments can be used, alone, or in 
combination, to control unacceptable effects of road drainage. Methods used to reduce erosion 
include but are not limited to such controls as construction of properly spaced cross drains, water 
bars or rolling dips; installing energy dissipaters, apron, downspouts, gabions, flumes, overside 
drains and debris racks; armoring of ditches, drain inlets and outlets and removing or adding 
berms to control runoff. Accomplish dispersal of runoff on the road surface by such means as 
rolling the grade, outsloping or crowning. Installing water spreading ditches or contour trenching 
can disperse road water after the water leaves the road surface. Dispersal of runoff reduces 
downstream peak flows and associated scouring of the channels and sediment transport. 

Reduce sediment loads from road surfaces by adding aggregate or paving surfaces or by 
installing such controls as: sediment filters, settling ponds, and contour trenches. Soil 
stabilization can reduce sedimentation by lessening erosion on borrow and waste areas, on cut 
and fill slopes, and on road shoulders. 

3. Implementation: Project location, design criteria and detailed mitigation are determined and 
documented during the environmental analysis process. These are then incorporated into the 
project plan. 
a. Spot rock native surface roads with aggregate if used during wet weather operations. 
b. Install silt fences at culvert outlets if road will be used during wet weather. 
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2.9 Timely Erosion Control Measures on Incomplete Roads and 
Stream Crossing Projects 

1. Objective: To minimize erosion and sedimentation from disturbed ground on incomplete 
projects. 

2. Explanation: The best drainage design can be ineffective if erosion control has not been 
completed by the end of the normal operating season. Affected areas can include roads, road 
fills, tractor trails, skid trails, landings, stream crossings, bridge excavations, and firelines. 
Preventive measures include: 
 Removal of temporary culverts, culvert plugs, diversion dams, or elevated stream crossings. 
 Installation of temporary culverts, side drains, flumes, cross drains, diversion ditches, energy 

dissipaters, dips, sediment basins, berms, debris racks, or other facilities needed to control 
erosion. 

 Removal of debris, obstructions and spoil material from channels and floodplains. 
 Planting vegetation, mulching, and/or covering exposed surfaces with jute mats or other 

protective material. 
3. Implementation: Apply protective measures to all areas of disturbed, erosion-prone, unprotected 

ground that is not to be further disturbed in the present year. When conditions permit operations 
outside of the normal operating season, update the operating plan as necessary and keep erosion 
control measures sufficiently current with ground disturbance to allow rapid closure when 
weather conditions deteriorate. Do not leave project areas for the winter with remedial measures 
incomplete. 

Develop project mitigation measures and layout requirements during the environmental analysis 
process. Incorporate them into subsequent project plans and/or contracts. 

2.10 Construction of Stable Embankments (Fills)  

1. Objective: To construct embankments with materials and methods, which minimize the 
possibility of failure and subsequent water quality degradation. 

2. Explanation. The failure of road embankments and the subsequent deposition of material into 
waterways may result from the incorporation of slash, or other organic matter into fills, from a 
lack of compaction during the construction of the embankment, or use of inappropriate 
placement methods. 

To minimize fill failures, design and construct the roadway as a stable and durable earthwork 
structure with adequate strength to support the treadway, shoulders, subgrade and the roads 
traffic loads. Proper slope ratio design will promote stable embankments. Adjacent to SMZs, 
construct and place embankments of inorganic material by methods 2 to 6 below. Construct or 
place other embankments of inorganic material by one, or more of the following methods: 
a. Sidecasting and end dumping 
b. Layer placement 
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c. Layer placement (roller compaction) 
d. Controlled compaction 
e. Special project controlled compaction 

In some situations, it will be necessary to minimize fill volumes and/or strengthen fills using 
retaining walls, confinement systems, plantings or a combination of techniques. 

On projects, where required densities are specified, some type of moisture compaction control 
will be necessary. Where outer faces of embankments are not stabilized, due to equipment access 
difficulty, unfinished slopes subject to erosion and slipping will be stabilized following Practice 
2.4. 

3. Implementation: Project requirements and mitigation measures are developed and documented 
during the environmental analysis and road design process, by the IDT. The appropriate method 
of embankment placement is chosen during this process. 
a. Pull organic materials out of fill slope of landings if necessary to prevent collapse. 
b. When building landings, layer place and compact soil material on fill slopes. 

2.11 Control of Sidecast Material during Construction and Maintenance 

1. Objective: To minimize sediment production originating from sidecast material during road 
construction or maintenance. 

2. Explanation: Unconsolidated materials including rocks and boulders that are cast over the side 
of the road shoulder can roll directly into streams, damage downslope vegetation and create bare 
areas that are difficult to stabilize with vegetation. Where spoil does not directly reach a stream, 
it is still highly susceptible to erosion, dry ravel and mass instability, and subsequently can 
directly deliver sediment to a nearby stream. Site-specific limits and controls for side casting or 
end hauling are developed and documented during environmental analysis. Loose, 
unconsolidated sidecast material must not be permitted to enter SMZs, (see Practice 2.17). 

Sidecasting is an unacceptable construction alternative in areas where it can adversely impact 
water quality. Prior to the start of construction, or maintenance activities, waste areas must be 
located where excess material can be deposited and stabilized. During road maintenance 
operations, potential sidecast and other waste material will be utilized on the road surface or 
removed to designated disposal sites. 

The roadway will be constructed within reasonable limits of the lines, grades, and dimensions 
given in the engineering drawings and designated on the ground. Provisions for waste material 
disposal are included in every road construction and maintenance contract. 

3. Implementation: Project location, selected disposal areas, and mitigation will be developed and 
documented during the environmental analysis. 
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Project crew leaders and supervisors will be responsible for ensuring that force account projects 
meet construction specifications and project criteria. Road maintenance plans are developed for 
each forest and include slide and slump repairs and disposal site locations for excess material. 

Contracted projects are implemented by the contractor or timber sale operator. Compliance with 
project criteria, contract specifications, and operating plans will be enforced by the COR, ER, or 
FSR. Standard maintenance specifications have been prepared which include disposal area 
operation, disposal methods, and surface treatment. 

Timber sale contracts include clause C5.4 to address temporary road maintenance specifications, 
which includes slide and slump repair, surface blading, and side casting during road 
maintenance. 
a. No disposal within 100 feet of culverts, road dips, in an inside ditch, above a ditch or any 

where material can reach a stream channel. 
b. Dispose of cleaned out material from culvert intake to location where it will not enter a 

channel, ditch, or re-enter intake area. 

2.19 Disposal of Right-of-Way and Roadside Debris 

1. Objective: 
a. To ensure that organic debris generated during road construction is kept out of streams so that 

channels and downstream facilities are not obstructed. 
b. To ensure debris dams are not formed which obstruct fish passage, or which could result in 

downstream damage from high water flow surges after dam failure. 
2. Explanation: As a preventive measure, construction debris and other newly generated roadside 

slash developed along roads in the streamside management zone is disposed of by the following 
means as applicable: (See also Practice 2.11) 
a. On Site: 

 Piling and burning  
 Burying    
 Chipping    
 Scattering 
 Disposal in cutting units  
 Windrowing at the base of fill slopes 
 g) Incorporation {only in temporary roads} 

b. Removal to agreed upon locations (especially stumps from the road prism). 
c. A combination of the above. 
d. Large limbs and cull logs are removed to designated sites outside the SMZ or relocated 

within the zone to meet aquatic resource management objectives. 
3. Implementation: Criteria for the disposal of right-of-way and roadside debris was established 

during onsite evaluation by an IDT (see below). Project location and detailed mitigation 
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measures are also developed and set forth in the environmental analysis and incorporated into 
project plans and/or contracts. 
a. No debris disposal in or within 100 feet Streamside Management Zone, meadows, wetlands 

or Riparian Reserve. 
b. No disposal within 100 feet of culverts, road dips, in an inside ditch, above a ditch or any 

where material can reach a stream channel. 
c. Dispose of cleaned out material from culvert intake to location where it will not enter a 

channel, ditch, or re-enter intake area. 
d. Soil material at approved disposal sites will be seeded and mulched prior to winter.  

2.22 Maintenance of roads  

1. Objective: To maintain roads in a manner which provides for water quality protection by 
minimizing rutting, failures, sidecasting and blockage of drainage facilities all of which can 
cause erosion and sedimentation, and deteriorating watershed conditions.  

2. Implementation: This practice will be accomplished by the purchaser, sale administrator and 
transportation planner. 

2.23 Road Surface Treatment to Prevent Loss of Materials 

1. Objective: To minimize the erosion of road surface materials and consequently reduce the 
likelihood of sediment production from those areas. 

2. Explanation: Unconsolidated road surface material is susceptible to erosion during precipitation 
events. Likewise, dust derived from road use may settle onto adjacent water bodies and 
streamcourses. Contractors, purchasers, special users and Forest Service project Leaders 
undertake measures to minimize loss of road material when the need for such action is identified. 

Road surface treatments include watering, dust oiling, penetration oiling, sealing, aggregate 
surfacing, chip-sealing, or paving, depending on traffic, soils, geology, and road design 
specifications. 

3. Implementation: Project location and detailed mitigation will be developed by the design 
engineer, using an interdisciplinary approach, to meet project criteria. 

Project crew leaders and supervisors will be responsible for ensuring that force account projects 
meet construction specifications and project criteria. 
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Literature Search 

The west zone fisheries program, of the Shasta Trinity National Forest, maintains libraries of relevant 
scientific literature at the Weaverville Ranger District and Hayfork Ranger District offices. New literature 
is added as it becomes available. Relevant new literature is searched for on a monthly basis through the 
Rocky Mountain Research Station’s library services monthly alert that summarizes 
(http://library.rmrs.fs.fed.us/alertindex.htm) new scientific literature of interest to natural resource 
management. New scientific literature is also searched on google scholar (scholar.google.com) on a 
project specific basis. No new scientific literature was discovered relevant to the effects of this project.  
New scientific literature relating to the effects of land management and anadromous fish use was 
discussed during the May 4, 2006 Shasta-Trinity National Forest Level 1 team meeting. No new relevant 
scientific literature was known. 
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