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Abstract: The United States Department of Agriculture, U.S. Forest Service, Plumas National Forest, 
Feather River Ranger District proposes to protect rural communities from fire hazards by constructing fuel 
breaks known as Defensible Fuel Profile Zones (DFPZs); implementing group selection harvest methods to 
create a fire-resilient healthy forest ecosystem; implementing individual tree selection harvests to restore stand 
densities more characteristic of past natural fire regimes; performing associated road system improvement 
work; and carrying out a range of aquatic, native plant, and wildlife habitat improvement activities on 
approximately 3,415 acres of forested federal land near La Porte, Strawberry Valley, American House and 
Clipper Mills, California. This Sugarberry Project Draft Environmental Impact Statement documents the 
analysis of the following three alternatives:  

Alternative A — Proposes no action. 

Alternative B —Alternative B proposes fuel treatments that include the construction of DFPZs, group selection 
harvest, and individual tree selection harvest. This alternative will also enhance black oak and aspen stands, 
perform road improvements, and restore and enhance aquatic, native plant, and riparian habitat by replacing or 
upgrading five culverts; restoring meadows, stabilizing stream channels and banks; and constructing one 
sediment settling pond 

Alternative C — This alternative would modify the Sugarberry Proposed Action to reduce disturbance in two 
subwatersheds. 
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SUMMARY 
The Feather River Ranger District of the Plumas National Forest proposes to reduce hazardous 

fuels around rural communities to reduce the risk of high-intensity wildfires and to move the project 
area towards the desired future condition of a healthy, fire-resilient ecosystem. The proposed 
treatments include construction of Defensible Fuel Profile Zones (DFPZs), group selection harvest, 
individual tree selection harvest, road system improvements, black oak and aspen stand 
improvements, riparian and meadow habitat restoration, and wildlife habitat improvements.  

This action is needed because forest stands in the Sugarberry Project area are crowded with heavy 
brush and dense timber that have become increasingly flammable with age, resulting in an elevated 
risk of high-intensity wildfire. In addition to threatening communities, high-intensity, stand-replacing 
wildfires result in seriously degraded watershed health and wildlife habitat. The numbers of thin-
barked shade-tolerant trees, such as white fir, tanoak, and incense-cedar, have increased as a result of 
past fire suppression and management practices. Aspen and black oak stands are declining in size and 
number as a result of competition with conifers and an interruption in historic disturbance regimes. 
Meadow habitat is being lost as a result of conifer encroachment, poorly located roads, and changes 
to hydrologic functions. Streambanks and channels are degraded due to past and present human-
caused disturbance and associated erosion and sedimentation. Several poorly designed or maintained 
culverts in the project area have created barriers for aquatic-dependent species such as rainbow trout.  

The proposed project integrates several strategies aimed at reducing hazardous fuels, providing 
commercial products, and coordinating vegetation management activities with local communities. 
The legislation, strategies, and documents integrated into the Sugarberry Project are as follows: 

• Plumas National Forest Land and Resource Management Plan (the “Forest Plan”) and 
Record of Decision (ROD) (1988) 

• Herger-Feinstein Quincy Library Group Forest Recovery Act (HFQLG Act) (1998) 

• Herger-Feinstein Quincy Library Group (HFQLG) Final Environmental Impact 
Statement (FEIS) and ROD (1999) 

• National Fire Plan (2000) 

• Cohesive Strategy (2000) 

• 10-year Comprehensive Strategy (2001) 

• Healthy Forest Restoration Act (2003) 

• Sierra Nevada Forest Plan Amendment (SNFPA) FEIS and ROD (2004) 
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Purpose and Need for Action 
The need for the Sugarberry Project is based on the current condition of resources and problems 

in the Sugarberry Project area. The Forest Service developed the five purpose statements (which are 
also considered to be the objectives of the project) listed below as a method of categorizing the 
current condition of resources and resolving the various needs for action. The five objectives of the 
Sugarberry Project, which constitute the purpose for action, are to 

• Protect rural communities in the Wildland Urban Interface by reducing the risk of a high-
intensity wildfire.  

• Promote the desired future condition of a healthy, all-aged, multistoried, fire-resilient 
forest. 

• Contribute to the stability and economic health of rural communities by providing an 
adequate timber supply.  

• Promote the health of unique plant communities, specifically aspen and black oak. 

• Implement restoration projects to achieve healthy aquatic and riparian ecosystems and 
improve wildlife habitat. 

Proposed Action (Alternative B) 
Alternative B is designed to move the project landscape toward a more fire-resilient condition, 

characterized by uneven-aged (all-aged), multistoried, fire-resilient stands. Alternative B includes the 
following actions: 

• Construct fuel breaks known as DFPZs on approximately 2,100 acres. 

• Harvest trees using group selection (1,040 acres) and individual tree selection (155 acres) 
silvicultural methods. 

• Enhance approximately 100 acres of black oak stands and 20 acres of aspen stands. 

• Perform road improvements as follows: approximately 4.7 miles of road 
decommissioning, 25.3 miles of road reconstruction, 0.6 mile of new classified road 
construction, and 21.7 miles of new temporary spur construction. 

• Restore and enhance aquatic, native plant, and riparian habitat by replacing or upgrading 
five culverts to provide fish access to 4.8 miles of upstream habitat; restoring three 
meadows, stabilizing two stream channels and banks; and constructing one sediment 
settling pond. 

Alternative Development 
The Forest Service developed one alternative (C) to the proposed action based on issues identified 

by the Sugarberry Interdisciplinary Team (ID Team) during the public scoping process. The Forest 
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Service also analyzed a no-action alternative (Alternative A). The ID Team, in conjunction with the 
Responsible Official, developed an alternative to the proposed action in response to the following 
issue: (1) management activities in watersheds over the Threshold of Concern (TOC). 

To provide a clear basis for choice among the alternatives, measurement indicators were 
identified that respond to the issue listed above. The purpose and need, range of alternatives, 
environmental effects, and the final decision are discussed throughout this document in terms of the 
issue and the corresponding measurement indicators. The alternatives developed in addition to the 
Proposed Action (Alternative B) are described below. 

Alternative A (No Action) 
Under Alternative A, no fuels treatments, DFPZ construction, group selection or individual tree 

selection harvests, transportation system improvements, wildlife habitat improvements, or watershed 
restoration would be implemented to accomplish the purpose and need. The desired condition set 
forth in the HFQLG Act of an uneven-aged (all-aged), multistory, fire-resilient forest would not be 
achieved, and the ecological health of the forest would not be improved and maintained. The no-
action alternative would not meet the intent of the Forest Plan, as amended by the 1999 Record of 
Decision on the HFQLG FEIS and the 2004 ROD on the SNFPA Final Supplemental Environmental 
Impact Statement. 

Alternative C 
This alternative would modify the Sugarberry Proposed Action to reduce disturbance in two 

subwatersheds. The alternative includes modification of proposed activities in one subwatershed 
exceeding TOC and modification and elimination of proposed activities in one subwatershed to 
prevent exceeding TOC. Proposed action activities were modified only as needed to reduce equivalent 
roaded area (ERA) below TOC. Alternative C would remove approximately 20 acres of group 
selection and 5 acres of individual tree selection (ITS) from treatments proposed in Alternative B. It 
would also change the timber harvesting system of approximately 15 acres of groups, ITS and groups 
within the ITS matrix from ground-based equipment to a helicopter harvesting system (unit 585). 
Alternative C would alter DFPZ treatments from Alternative B by converting 125 acres of hand cut-
tractor pile to hand cut-hand pile (in portions of unit 901A). Oak enhancement and aspen release 
treatments would remain the same. 

Summary of Environmental Consequences 
The environmental effects of each alternative considered in the Sugarberry Project draft 

environmental impact statement (DEIS) are summarized below. The summary focuses on the 
environmental consequences of each alternative based upon the five project objectives and one issue, 
raised by the public, as measured by a set of measurement indicators developed to show the 
differences between the alternatives and provide a clear basis for the decision to be made by the 
Responsible Official. “Chapter 3: Affected Environment and Environmental Consequences” describes 
the additional effects on each resource area in detail. 
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Protect Rural Communities and Forest Ecosystems from High-Intensity Wildfires 
There are many uncertainties associated with predicting fire behavior. While the models can be 

used to show a relative difference in predicted fire behavior between the no-action and action 
alternatives, there are limitations to the models themselves and the coarse-scale data used to predict 
fire behavior. Although Alternatives B and C were modeled reflecting the respective differences in 
stand conditions, the fire behavior prediction outputs were the same (see Table S-1). 

Table S-1. Sugarberry Project Purpose and Need and Issues Objectives comparing each alternative 
and the Proposed Action. 

 
Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Purpose and Need 

Protect rural communities and forest ecosystems from high-intensity wildfires 

Fuel loading (tons per 
acre) 

11.1 5.2 5.2 

Fire type (crown or 
surface)  

Passive Crown Surface Surface 

Flame length (feet) percent >6 <4 <4 

Canopy base height (feet) 2.5 19.8 19.8 

Promote a healthy all-aged, multistoried, fire-resilient forest 

Tree species composition Maintain movement towards 
increased shade-intolerant 
species 

Increase shade intolerant 
species; shift towards 
historical reference condition 

Increase shade intolerant 
species; shift towards 
historical reference condition 

Stand density Long-term increase in stand 
density 
 

Decrease in stand densities.  
Removal of most trees <9 
inches dbh in ITS and DFPZ 
units; Removal of trees 9–
30 inches in patches in 
group selection units  

Same as Alternative B with 
the following exceptions: 
*20 fewer GS acres  
*5 fewer  ITS acres  

 AVERAGE 
CWHR 4s & 5s: 
Average of >1000 TPA <10 
inches dbh;  
Average TPA >10 inches 
dbh = 100  
Basal area = 280 

DFPZ and ITS CWHR 4s & 
5s: 
Most TPA <10 inches dbh 
removed; 
TPA >10 inches dbh= 60-
100 
Basal area= 200-260 ft2 

Group Selection: 
TPA>30 inches dbh = 11–12 
Basal area=120 

DFPZ and ITS CWHR 4s & 
5s: 
Most TPA <10 inches dbh 
removed; 
TPA >10 inches dbh= 60–
100 
Basal area= 200–260 ft2 

Group Selection: 
TPA>30 inches dbh =11–12 
Basal area=120 

Structure (horizontal and 
vertical arrangement of 
canopy layers within 
stand) 

Overlapping canopy layers 
with average canopy cover 
of 60% 
Continuous vertical canopy 
layers (understory to mid-
story to overstory ladder 
fuels) 

Reduce canopy cover to 40–
50% in DFPZ & ITS thinning 
units 
Reduce understory layers in 
all DFPZ units by removing 
trees <9 inches dbh 

Reduce canopy cover to 40–
50% in DFPZ & ITS thinning 
units 
Reduce understory layers in 
all DFPZ units by removing 
trees <9 inches dbh 
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Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Landscape age class 
distribution 

Long-term maintenance of 
mid-seral stands across the 
project area 
Approximately 60% in mid-
seral stands 

Initiate shift to all-aged 
forest; 
2% increase to early seral 
through group selection 
1% acreage change from 
mid seral to late seral 
through DFPZ and ITS  

Initiate shift to all-aged 
forest; 
2% increase to early seral 
through group selection  
1% acreage change from 
mid seral to late seral 
through DFPZ and ITS 

Contribute to the stability and economic health of rural communities 

Jobs created  0 427 420 

Employee related income 
created 

0 18,381,700 18,066,400 

Net harvest value 0 422,700 379,300 

Total project value 0 -662,900 -712,600 

Promote the health of unique plant communities 

Acres of aspen stands 
treated 

0 Acres 
0% of total aspen acres in 
Sugarberry Project area 

20 Acres 
100% of total aspen acres in 
Sugarberry Project area 

20 Acres 
100% of total aspen acres in 
Sugarberry Project area 

Conifer encroachment of 
aspen 

High encroachment; aspen 
stand size shrinking 
13% of total basal area is 
aspen 
25% of total TPA is aspen  

Potential to increase aspen 
stand size; risk of stand loss 
reduced 
71% of total basal area is 
aspen 
85% of total TPA is aspen  

Potential to increase aspen 
stand size; risk of stand loss 
reduced 
71% of total basal area is 
aspen 
85% of total TPA is aspen  

Acres of black oak treated 0 100 100 

Promote healthy aquatic and riparian ecosystems 

Miles of fish-accessible 
aquatic habitat in Potosi 
stream network. 

1.2 2.7 2.7 

Miles of accessible aquatic 
habitat in  
Pearson Ravine stream 
network. 

1.0 2.0 2.0 

Miles of accessible aquatic 
habitat in Rock stream 
network. 

5.6 7.1 7.1 

Miles of accessible aquatic 
habitat in Gold Run stream 
network. 

2.1 2.4 2.4 

Miles of accessible aquatic 
habitat in Fish Meadow 
stream network. 

1.8 2.3 2.3 

Acres of meadow in 
improved condition 

0 7 7 
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Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Other Issues 

Avoid moving subwatersheds near or over the threshold of concern TOC 

Approaching TOC 3 4 5 

Over TOC 1 2 1 

Percent of Gold Run Creek 
and Fish Meadow 
treatment areas in stable 
or vegetated condition.  

0–25 >50 >50 

Percent of Upper Dutch 
Diggings treatment area in 
vegetated condition 

<50 >50 >50 

Upper Dutch Diggings 
sediment catchment 
capacity in cubic yards. 

Insufficient to capture 
sediment in the Rabbit 
Creek system  

Increase by 25,000–50,000 
cubic yards 

Increase by 25,000–50,000 
cubic yards 

Other Resource Issues 

Protect Heritage Resources Heritage 

Occurrence of heritage 
resources in treatment 
areas 

N/A Flag and avoid Flag and avoid 

Wildlife Habitat Changes 

Potential percent reduction 
of total HRCA acres in 
Sugarberry Project 
Boundary 

N/A ≤5% ≤5% 

Potential percent reduction 
of total CWHR 4M & 4D 
acres in Sugarberry 
Project Boundary 

N/A ≤3% ≤3% 

Potential percent reduction 
of total 5M & 5D acres in 
Sugarberry Project 
Boundary 

N/A ≤5% ≤5% 

Potential percent reduction 
of total carnivore network 
acres in Sugarberry 
Project Boundary 

N/A 1% 1% 

Protect threatened, endangered, or proposed species; protect rare plants;  
prevent the spread of non-native species 

Threatened, endangered, 
or proposed species 

N/A N/A N/A 

Rare plants No direct effects Potential for physical 
damage to only one of the 
five rare plant species in 
project area 

Potential for physical 
damage to only one of the 
five rare plant species in 
project area 

Noxious weeds N/A Flag and avoid Flag and avoid 
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Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Avoid adverse impacts to long-term soil productivity 

Effective soil cover percent All proposed treatment units 
exceed Forest Plan 

Standards and Guides. 

All proposed treatment units 
exceed Forest Plan 
Standards and Guides if 
mitigations are applied 
correctly.  

All proposed treatment units 
exceed Forest Plan 
Standard and Guides if 
mitigations are applied 
correctly. 

Notes: 
a. CWHR = California wildlife habitat relationships. 
b. TPA = Trees per acre. 
c. BA = Basal area. 
d. HRCA = Home Range Core Area. 

 

Promote A Healthy All-Aged, Multistoried, Fire-Resilient Forest 
Tree Species Composition—Under the no-action alternative (Alternative A), the number of 

shade intolerant species, such as ponderosa pine or Jeffrey pine and other fire resistant tree species 
would continue to decrease. Both action alternatives would increase the number of shade intolerant 
species, thereby shifting stands towards historical reference conditions.  

Stand Density and Structure—The no action alternative would retain continuous vertical 
canopy layers (understory to mid-story to overstory ladder fuels) in proposed treatment units with 
many areas averaging over 1,000 trees per acre. The great majority of these trees are small, shade 
tolerant trees less than 10 inches dbh. Basal area would average 280 feet squared. Under the no-action 
alternative, canopy cover averages approximately 60 percent. 

Alternatives B and C would remove most of the understory trees within DFPZ and ITS treatment 
units and leave approximately 60–100 trees per acre. Nearly all trees less than 10 inches dbh (those 
trees contributing to ladder fuels) would be removed. Group selections would retain an average of 
11 to 12 trees per acre greater than 30 inches dbh in the action alternatives. Alternatives B and C 
would reduce basal area to approximately 200–260 feet squared in thinning units, and to an average 
of 120 feet squared in group selections. Canopy cover would be reduced to 40 or 50 percent in DFPZ 
and ITS thinning units. Alternatives B and C would have similar silvicultural prescriptions, however 
Alternative C would exhibit a 20 acre reduction in group selection (group selection and a 5 acre 
reduction of ITS from Alternative B.  

Age Class Distribution—The no-action alternative would maintain stands in the Sugarberry 
Project area with mid-seral stand characteristics. Alternatives B and C would result in reduced canopy 
cover in DFPZ & ITS thinning units. Thinning to promote tree growth into larger size classes and 
group selection to regenerate areas would initiate a shift to an all-aged forest. Under both action 
alternatives there would be a 2 percent acreage increase to early seral through group selection and a 1 
percent acreage change from mid seral to late seral through DFPZ and ITS.  

Contribute to the Stability and Economic Health of Rural Communities—The revenues that 
the project would bring to the Treasury (or net harvest revenues) are slightly more for Alternative B 
than for Alternative C. Both action alternatives would cost money to implement. The total project 
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value, which takes both the timber sale receipts and the service contract costs into consideration 
would be over $-662,900 in Alternative B, versus $-712,600 in Alternative C. The number of direct 
and indirect jobs would be higher in Alternative B than Alternative C. Alternative B would create 427 
jobs, while Alternative C would create 420 jobs. The amount of employee related income would 
similarly be more with Alternative B. This is in large part due to the amount of group selection and 
ITS units that would be dropped under Alternative C.  

Unique Plant Communities— Under the no-action alternative aspen stands and black oak would 
continue to be encroached by shade-tolerant conifers and threatened by the build-up of fuels and 
subsequent stand-replacing wildfires. The Sugarberry Project area would have high conifer 
encroachment and shrinking aspen stands under the no-action alternative. The number of aspen acres 
treated would be 0 under the no-action alternative and 20 under the action alternatives. The action 
alternatives would give aspen stands the potential to increase in size, thereby reducing the risk of 
losing aspen stands in the Sugarberry Project area. Under the no-action alternative 0 acres of black 
oak would be treated, versus 100 acres under the action alternatives.  

Other Issues 
Watershed Condition—Watershed condition is evaluated primarily through the equivalent 

roaded area (ERA) model for cumulative off-site watershed effects, which sums the amount of 
disturbance in upland and near-stream watershed sensitive areas and compares it to a TOC. ERA 
totals in the range of 80 to 99 percent are considered to be approaching TOC, while ERA totals of 
100 percent or greater equal or exceed the TOC. Under the existing condition, three subwatersheds 
(11, 13, and 35) approach the TOC and one (19) exceeds the TOC. The subwatersheds that approach 
or exceed the TOC do so due to: (1) timber harvesting practices on private land; (2) legacy mining 
activities; and (3) the high-density road network. The ERA model indicates that the proposed action 
has the potential to increase the risk of off-site CWE in portions of the analysis area. Under 
Alternative B (the proposed action), four subwatersheds (13, 15, 21, and 35) approach, and two 
subwatersheds (11 and 19) exceed the TOC. Alternative C was designed to reduce the risk of CWE in 
subwatersheds that exceed the TOC. Under Alternative C, five subwatersheds (11, 13, 15, 21, and 35) 
would approach TOC and one (19) would exceed TOC, and ERA values and ground disturbance 
would be reduced in the subwatershed (19) that would remain over TOC. 

Under the no-action alternative, 0–25 percent of the area of Gold Run Creek and Fish Meadow 
would be in a stable or vegetated condition. Less than 50 percent of the Upper Dutch Diggings area 
would be in a vegetated condition, with an unknown sediment catchment capacity under this 
alternative. Under both action alternatives, the area of Gold Run Creek and Fish Meadow in a stable 
or vegetated condition would be greater than 50 percent. More than 50 percent of the Upper Dutch 
Diggings area would be in a vegetated state and the sediment catchment capacity would increase by 
25,000–50,000 cubic yards under the action alternatives. No meadow improvement would be 
accomplished under the no-action alternative. Under both action alternatives, the condition of 7 acres 
of meadow would be improved. 
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Other Resource Issues 

Wildlife Concerns—Under the no-action alternative, wildlife species dependent on forested 
areas to maintain their population would continue to be at a higher risk of stand replacing wildfires. In 
comparison, the action alternatives created a more fire-resilient heterogeneous forest. Improvement of 
stream crossings and increased accessibility to streams would result from the action alternatives. The 
action alternatives would open accessibility to 4.8 miles of stream currently blocked or otherwise 
inaccessible to fish species. Wildlife habitat including areas in HRCAs, CWHR 4M, 4D, 5M and 5D, 
and carnivore networks could be reduced slightly across the project area.  

Protect Heritage Resources—The no-action alternative would not directly affect heritage 
resources, although the continued build-up of flammable fuels could negatively affect heritage 
resources if the Sugarberry Project area were to burn. Under the action alternatives, heritage resources 
in the Sugarberry area will be flagged and avoided by all treatment operations. 

Protect Threatened, Endangered, or Proposed Species—The Sugarberry Project area does not 
contain any threatened, endangered, or proposed plants. Therefore, neither the no-action alternative, 
nor the action alternatives will have any effect on these botanical resources.  

Protect Rare Plants—The no-action alternative will have no direct effect on the five rare plant 
species in the Sugarberry Project area. However, habitat would become more susceptible to high 
intensity wildfire, becoming prone to noxious weed invasion as a result of high intensity wildfire 
under this alternative. The action alternatives will not have direct effects on four of the five rare plants 
in the Sugarberry Project area because they either fall outside of treatment units or they will be 
protected by controlled areas. The only species that could be affected by the action alternatives is 
Quincy lupine. Mature plants may be uprooted, buried, or physically damaged in other ways by 
harvest activities. This project in unlikely to have any negative effects to the Quincy lupine because it 
is tolerant of moderate to high levels of disturbance and requires openings in the forest canopy to 
reproduce. Approximately 30 percent of the plants in the analysis area are located in a group selection 
unit, and they will likely benefit from Alternatives B and C. Also, there are four occurrences outside 
of treatment units, within one mile of Quincy lupine that will be treated. In the unlikely event that 
plants within the treatment unit are killed, the geographic distribution of plants will be maintained.  

Prevent the Spread of Non-native Species—The no-action alternative would not have any 
direct effect on non-native plants. The action alternatives would not adversely effect non-native plants 
because no high priority species are located within treatment units. However, skeleton weed and 
yellow starthistle are adjacent to a group selection unit. These two infestations will be flagged and 
avoided by all project activities. Two weeds that are common in the analysis area are Klamathweed 
and bull thistle. 

Avoid Disturbance of Sensitive Soils—The no-action alternative would allow effective soil 
cover to remain and develop at its current rate in the Sugarberry Project area. The current soil cover 
for the Sugarberry Project area serves as the baseline against which the action alternatives can be 
measured. The continued accumulation of material on the forest floor beyond recommended effective 
soil cover would contribute to increased ground and surface fuel loads, which may lead to increased 
fire severity and intensity during a fire event. If soil cover is reduced to bare soil following a wildfire, 
the soil type in this area would be more susceptible to erosion.  
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One of the most important positive cumulative effects for soil with the implementation of the 
action alternatives is the reduction of future wildfire risk or a modification of any future wildfire 
behavior and intensity. Wildfire would result in a loss of soil cover and a significant increase in the 
risk of erosion. The average decrease of soil cover under Alternative B would be 27 percent. The 
average soil cover under Alternative C is expected to be the same as soil cover from proposed under 
Alternative B. 

Under the no-action alternative, no new detrimental compaction (decreased porosity) or 
displacement of soil would occur as a consequence of activities proposed in the Sugarberry Project. In 
areas where there had been a decrease in soil porosity as a result of past land management activities, 
soil porosity would continue to slowly recover to pre-disturbance levels. The benefits from proposed 
fuel reduction, individual tree selection, and group selection treatments, watershed restoration, and 
black-oak stand restoration would not occur. In the event of a future wildfire, severe soil heating may 
cause physical changes in soils, including a reduction in soil porosity. 

Under the action alternatives, it is expected that the proposed activities will cause the percentage 
areal detrimental compaction in treatment units to change. This change is expected to range from a 
7 percent decrease to as much as a 13.5 percent increase. Detrimental compaction increases in 
proposed group selection and thinning treatment units result from new skid trails, landings, or 
temporary roads. It is expected there would be no direct and indirect effects from proposed 
mastication treatments units since landings and skid trails are not created. Since there is a reduction of 
proposed treatments under Alternative C, the reduction in soil porosity is expected to be less under 
Alterative C compared to alternative B. The same mitigation measures under Alterative B apply to 
proposed treatment units under alterative C. 

Environmental Consequences Related to Issues Raised by the Public 

The environmental consequences related to the three issues raised by the public (refer to 
Chapter 1, “Section 1.8.2: Public Involvement”) are summarized below. Detailed discussions of the 
effects on each resource area are described in “Chapter 3: Affected Environment and Environmental 
Consequences.” 

Public Comment Period 
The DEIS will be distributed in June 2007 for a 45-day comment period.  

Tribal Consultation 
The following federally recognized tribes and interested and affected tribes were consulted 

regarding the Sugarberry Project: Mooretown Rancheria, Enterprise Rancheria, Berry Creek 
Rancheria, Chico Band of Mechoopda Indians, and the Konkow Valley Band of Maidu Tribe. 

Public Involvement 
In August 2006, a public meeting was held in La Porte, California, to discuss vegetation 

management and recreation opportunities for the Sugarberry Project area. Several attendees submitted 
comments, which were considered during the development of the proposed action and continue to 



Draft Environmental Impact Statement 
Sugarberry Project  Plumas National Forest 
 

Summary xv 

shape the evaluation of the different management scenarios presented in this DEIS. On June 19, 2006, 
a letter describing the proposed action (the “scoping” letter) was mailed to approximately 400 
individuals and organizations including local residents, Native American tribes, and federal, state, and 
local agencies. The letter was followed by the June 21, 2006, Federal Register publication of the 
Notice of Intent to prepare an EIS for the Sugarberry Project. The Notice of Intent requested that 
comments on the proposed action be received within 30 days. Since publication of the Notice of 
Intent, more than 20 comment letters have been received. 

Decision Framework 
The Responsible Official for this project, Forest Supervisor Chris Knopp, will decide whether to 

implement the Sugarberry Project as identified in the Proposed Action, implement the project based 
on alternatives to the Proposed Action, or not implement the project at this time. 

Timing 
The project is scheduled to begin in January 2008 and completed by 2013. The general treatment 

schedules for DFPZs, group selection, and ITS are shown in Appendix B. 
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Chapter 1. Purpose and Need for Action 

1.1 Introduction__________________________________________  

The U.S. Department of Agriculture (USDA) Forest Service, Plumas National Forest, will prepare 
an environmental impact statement (EIS) to reduce hazardous fuels, improve forest health, support the 
local communities, improve black oak and aspen stands, provide access needed to meet other project 
objectives and reduce transportation system impacts, provide riparian and meadow habitat restoration, 
and improve wildlife habitat.  

Chapter 1 briefly describes the Forest Service proposal for the Sugarberry Project, the reasons 
why the Forest Service is proposing action at this time and the desired conditions for the project area. 
This chapter discusses the management direction background on the Plumas National Forest. This 
chapter also describes how the Forest Service informed the public of the Proposed Action and 
addressed the issues that prompted the formation of alternatives. This chapter describes the Proposed 
Action and the Purpose of and Need for the Proposed Action. It has been prepared consistent with 
guidelines of the Council of Environmental Quality for compliance with the National Environmental 
Policy Act (NEPA) (40 Code of Federal Regulations [CFR] 500 et seq.). 

This chapter is organized as follows: 

• Background Information 

• Purpose of and Need for Action 

• Laws, Regulations, EISs, and Other Direction that Influence the Scope of this EIS 

• Decision Framework 

• Project Schedule 

• Public Involvement 

• Permits, Licenses, and Other Consultation Requirements 

• Document Structure 

1.2 Proposed Action______________________________________  

1.2.1 Summary 
The Sugarberry Project is proposed as part of a broad resource management program to promote 

the ecological health of lands and economic health and stability of communities in the northern Sierra 
Nevada under the authority of the Herger-Feinstein Quincy Library Group Forest Recovery Act 
(HFQLG Act). 
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The USDA Forest Service, Plumas National Forest, Feather River Ranger District proposes to:  

• Reduce fire hazards around rural communities by constructing approximately 2,100 acres 
fuel breaks known as Defensible Fuel Profile Zones (DFPZs). 

• Harvest trees using group selection silvicultural methods on approximately 1,040 acres 
and individual tree selection (ITS) silvicultural methods on approximately 155 acres.  

• Perform associated road system improvement work such as new road construction, road 
reconstruction, new temporary road construction, and road decommissioning.  

• Carry out a range of aquatic and wildlife habitat improvement activities such as 
enhancing meadows, aspen and black oak stands, and removing or upgrading culverts for 
fish passage. 

A detailed description of the proposed action appears in “Chapter 2: Alternatives.” 

1.2.2 Project Location 
The Sugarberry Project area is located within the Feather River Ranger District of the Plumas 

National Forest in Yuba, Sierra, and Plumas Counties (see “Figure 1-1: Sugarberry Project vicinity 
map”). Encompassing approximately 48,000 acres, the project area is located south and east of Little 
Grass Valley Reservoir, from Gibsonville Ridge in the north to the North Yuba River in the south. 
Treatment units range in elevation from 2,400 to 6,500 feet above sea level. 

 

Figure 1-1. Sugarberry Project vicinity map. 
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1.3 Background Information _______________________________  

1.3.1 Relationship of the Sugarberry Project to the HFQLG Pilot Project 
Congressman Herger and Senator Feinstein were authors of legislation that was signed into law 

on October 21, 1998, that provided direction for a Pilot Project to demonstrate management activities 
championed by the Quincy Library Group. The Quincy Library Group is comprised of interested local 
citizens who have a commitment to influence the management of the Lassen and Plumas National 
Forests, and the Sierraville District of the Tahoe National Forest. The Herger-Feinstein Quincy 
Library Group (HFQLG) Pilot Project is designed to demonstrate the effectiveness of fuelbreaks, 
group selection, individual tree selection, avoidance or protection of specified areas, and 
implementing a program for riparian restoration. The Sugarberry Project was developed as part of this 
Pilot Project, and the Pilot Project treatment options were incorporated into the Sugarberry Project 
design. 

1.3.2 Forest Plan Consistency 
The Sugarberry Project is designed to fulfill the management direction specified in the 1988 

Plumas National Forest Land and Resource Management Plan (often referred to as the “Forest 
Plan”), as amended by the HFQLG Act Record of Decision (ROD) of 1999 and the Sierra Nevada 
Forest Plan Amendment (SNFPA) ROD of 2004.  

The standards and guidelines for fuels and vegetation management activities for the Sugarberry 
Project area are shown in Table 2 of the SNFPA ROD. Table 2 includes direction for designing and 
implementing fuel and vegetation management activities within each of the various land allocations 
applied to the HFQLG Pilot Project. Proposed treatments are consistent with the direction provided in 
Table 2, as follows:  

• No timber harvesting, road building, DFPZ construction, or riparian management 
involving road construction are proposed within lands designated as Off Base and 
Deferred. 

• No timber harvesting, DFPZ construction or riparian restoration projects are proposed 
within lands designated as California spotted owl Protected Activity Centers (PACs) or 
Spotted Owl Habitat Areas (SOHAs).  

1.4 Purpose of and Need for Action _________________________  

1.4.1 Introduction 
The Forest Service interdisciplinary team developed five primary objectives for the Sugarberry 

Project based on site-specific resource problems in the area, laws, and Forest Service direction. These 
objectives led to the development of specific treatments and activities (described in the “Alternatives” 
section of Chapter 2) designed to maintain or establish a trend to desired resource and social 
conditions. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

1-4 Chapter 1 – Purpose and Need for Action 

Objective 1:  
Protect rural 

communities and 
forest ecosystems 
from high-intensity 

wildfires. 

The following sections list the project objectives, the underlying need for taking action, 
legislation and policy direction for the objectives, and measurement indicators. The measurement 
indicators are used in the analysis to quantify and describe how well the proposed action and 
alternatives meet the project objectives.  

1.4.2 Project Objectives and Needs for Action  
Need for Action. Communities have voiced concern about the 

potential fire hazard. There are four communities in or adjacent to the 
project area (La Porte, Strawberry Valley, American House and Clipper 
Mills). The total population in and adjacent to the project area is 
approximately 400 people, with hundreds of scattered homes and 
structures in the Wildland Urban Interface. The La Porte area 

homeowners voiced concern of the potential fire hazard around their community during a joint Fire 
Safe Council/Forest Service meeting in September 2005. La Porte, Strawberry Valley, American 
House and Clipper Mills are all identified as “communities at risk” from the threat of wildfire in their 
respective County Wildfire Protection Plans. 

As part of the Sugarberry Project, approximately 2,100 acres of fuel breaks known as DFPZs 
would be constructed along ridgetops. A DFPZ is a strategically located strip of land, approximately 
¼ mile wide, on which fuels, both living and dead, have been modified in order to reduce the 
potential for sustained crown fire. DFPZs are usually constructed along ridgetops or roads to improve 
accessibility to fire fighters, and are designed to provide fire suppression personnel a safer location 
from which to take action against a wildfire.  

Crowded stands are increasing the risk of high-intensity fire. Crowded stand conditions provide 
more continuous fuel from surface fuels (needle litter, downed branches, and logs) to live fuels 
(brush, hardwoods, and conifers). In the project area, the numbers of thin-barked, shade-tolerant trees 
(such as white fir, tanoak, and incense 
cedar) have increased as a result of past 
fire suppression and management 
practices, acting as a fuel ladder. This 
fuel ladder carries surface fires into the 
crowns or tops of the larger overstory 
trees producing fires that are difficult to 
suppress. Decreasing the number of 
trees per acre would increase the crown 
spacing and canopy base height of 
residual trees and decrease the 
probability of crown fire activity, which 
makes fire easier to control (see 
Figure 1-2).  

Figure 1-2. Crowded stand in the Queen City area, 
approximately 2 miles southeast of La Porte. 
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For example, the Lexington Hill area currently averages around 1,000 trees per acre, of which 
90 percent are smaller diameter trees 0 to 9 inches diameter at breast height (dbh). A desired fuelbreak 

condition on an average stand 
would be trees spaced at least 18 
to 22 feet apart (Figure 1-3). 
Existing canopy base heights at 
the stand level in the project area 
average less than 3 feet. Canopy 
base height is the lowest height 
above the ground at which there 
is sufficient canopy fuel to 
propagate fire vertically through 
the canopy. The desired canopy 
base height for reducing crown 
fire potential is generally greater 
than 15 feet.  

 
High fuel loading is increasing 

the probability of wildfire ignition, rate of spread, and intensity. Currently 51 percent of the project 
area is populated by what Northern Forests Fire Laboratory describes as fuel model (FM) 10. This 
fuel model type is a mixed conifer forest with heavy timber litter and a dense shade-tolerant 
understory. Heavy timber litter has a high propensity for fire ignition and rapid spread, while the 
dense understory acts as a fuel ladder. The fuel loading or amount of combustible material associated 
with FM 10 for dead and down woody material less than 3 inches in diameter (primary fire carrier) is 
12 tons per acre. The desired condition fuel loading is less than 5 tons per acre, which is associated 
with fuel models 8 and 9.  

Current fuels conditions and access make firefighting difficult. Heavy brush and dense timber 
stands increase flame lengths, slow fireline construction, and limit strategic control points, which are 
important for efficient wildfire control and firefighter safety. Flame lengths often drive the strategic 
planning for fighting a wildland fire. The upper limit for direct action by hand crews is generally 
considered to be 4 feet, and 6 feet is considered the upper limit for direct action taken by mechanized 
equipment (dozers). Direct attack allows firefighters to attack the edge of the fire by wetting, cooling, 
smothering, or chemically quenching it or mechanically separating it from unburned fuel. Flame 
lengths in excess of these limits usually result in indirect action taken to contain the fire, which 
increases fire size. Indirect attack is a suppression method in which the control line is mostly located 
along firebreaks, favorable breaks in topography, or at considerable distance from the fire, and all 
intervening fuel is backfired or burned out by suppression resources. 

Applicable Legislation and Policy Direction. 1998 HFQLG Act; Healthy Forest Restoration 
Act of 2003; National Fire Plan of 2001; 1988 Forest Plan, as amended by the 1999 HFQLG Final 
EIS (FEIS) and ROD, and 2004 SNFPA Final Supplemental Environmental Impact Statement 
(FSEIS) and ROD. 

Figure 1-3. Desired condition for fuelbreaks. Treated area near 
American House, approximately 2 miles southwest of La Porte. 
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Objective 2:  
Promote a healthy 

all-aged, 
multistoried, fire-
resilient forest. 

Measurement Indicators Used in the Analysis for this Objective. Flame length (measured in 
feet), fire type (surface, passive crown or active crown), fuel loading (measured in tons per acre), and 
canopy base height (measured in feet). 

Need for Action. Forest stands in the project area have unnaturally 
dense understories of shade tolerant hardwoods and conifers. These 
crowded stands are less fire resilient and are more susceptible to insect and 
disease attack due to stress from competition for water, light, and nutrients. 
Areas identified for action within the project area averaged around 
1,000 trees per acre of which approximately 90 percent are small understory 

trees (less than 9 inches dbh) and 75 percent are shade tolerant species. The desired condition is 
having fire and insect resilient stands, including a higher proportion of shade intolerant species in the 
overstory and reduced crowding in the understory. This condition would also allow plant species that 
do not germinate in a dense stand the opportunity to grow and provide greater floral biodiversity.  

The project area has an overabundance of mid-seral stage stands (middle size/age classes) and a 
deficiency in early (young stands) and late seral (older, multi-layered canopies). Analysis of the 
distribution of seral stage stands in the project area shows a deficiency in young, or “early seral” stage 
stands (seedlings and saplings) and older, or “late seral” stands (having larger trees).  

Figure 1-4 illustrates the deviation of the existing seral stage condition from the desired condition 
identified in the Slate Creek Landscape Analysis (LA) (1999) in the mixed conifer vegetation type. 
Human disturbances from logging, grazing, and mining approximately 100–150 years ago largely 
removed later seral stages and the age classes that would have created late seral stages. Trees 
established after those disturbances have grown into the mid-seral stands that dominate the project 
area today. The desired condition is a more sustainable balance of landscape structural diversity 
represented by the range shown in Figure 1-4.  
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Approximate 
CWHR Size 

Class 

1 (early seral) Seedling and 
sapling 

1 and 2  
(less than 6 
inches dbh) 

2 (early seral) Poles 3 (6–11 inches 
dbh) 

3 (mid-seral) Small trees 4 (11–24 inches 
dbh) 

4 (mid to late 
seral) 

Medium 
trees 

4 and 5  
(11–25 inches+ 
dbh) 

5 (late seral) Multilayered 
stands  

6  
(>25 inches dbh 
with layer of 
class 3 or 4) 

Note:  CWHR = California wildlife habitat 
relationships 

Figure 1-4. Seral Stage Diversity (Mixed Conifer Group) for the Sugarberry area. Existing seral stage 
diversity is compared with the desired condition (shown as a range). Notice the low percentage of 
early and late seral stages (1, 2, 4 and 5) and the high proportion of mid-seral stages compared to the 
desired condition. 
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Objective 3:  
Contribute to the 

stability and 
economic health of 
rural communities. 

Objective 4:  
Promote the health 

of unique plant 
communities, 

specifically aspen, 
and black oak  

Early-seral stands (seedlings and saplings) have low, dense vegetation, which provides cover 
fruit, seeds, and woody browse for wildlife such as deer. Later seral-stage and old growth forest lands 
provide habitat for species like the California spotted owl, Northern Goshawk, and corridors for 
species, such as the Pacific fisher. In late-seral stands, insects invade old, decaying trees and create 
potential feeding and nesting, denning, and escape areas for wildlife. Old decaying trees and snags are 
also a source for large woody material in riparian areas and channels. This material is an important 
structural element of stable stream channels and high-quality aquatic habitat. 

Applicable Legislation and Policy Direction. 1998 HFQLG Act; 1988 Forest Plan, as amended 
by the 1999 HFQLG FEIS and ROD, and 2004 SNFPA FSEIS and ROD. 

Measurement Indicators Used in the Analysis for this Objective. Tree species composition, 
stand density and structure, forest health, and landscape age class distribution.  

Need for Action. Communities are dependent upon the forest products 
industry for jobs and revenues. There are several communities (within 
reasonable haul distance from the project area) that are highly dependent 
upon the forest products industry for jobs and revenues. The local factors 
influencing the economies of Yuba, Sierra, and Plumas Counties include 
isolation from urban job markets, reliance on natural resource-based 

industries, and high seasonal fluctuations in employment. In the local environments, forest health and 
community economic health share interdependent goals. Timely timber sales in Yuba, Sierra, and 
Plumas Counties contribute a proportional supply of timber to local communities that are highly 
dependent on the forest products industry.  

Applicable Legislation and Policy Direction. 1998 
HFQLG Act; 1988 Forest Plan, as amended by the 1999 
HFQLG FEIS and ROD, and 2004 SNFPA FSEIS and 
ROD. 

Measurement Indicators Used in the Analysis for 
this Objective. Jobs and income created by the 
Sugarberry Project, revenues and costs associated with 
Sugarberry Project management activities.  

Need for Action. Lack of 
disturbance is limiting aspen 
regeneration. Aspen clones 
depend on disturbances such as 
fire to regenerate. Disturbance 
in aspen stands serves to both 

stimulate clonal reproduction as well as limit the 
encroachment of competing coniferous species 
(Figure 1-5). Due to a lack of periodic burning, aspen 

Figure 1-5. Conifers invading an aspen 
stand in the Howland Flat area. 
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stands throughout northern California are largely senescent (growing old; decaying by time) and are 
rapidly declining in number and size.  

Conifer invasion into aspen stands is a symptom of minimal recent disturbance and one affecting 
an aspen complex in the Howland Flat area of the Sugarberry Project area. The Howland Flat area has 
a high proportion of riparian ecological types (such as alder bogs and meadows). It appears that 
conifer invasion has reduced the overall riparian character of the area and has influenced the extent of 
the meadow-fringe and riparian aspen communities. Conifer encroachment has increased 
evapotranspiration and diverted ground water that would be otherwise used by riparian and aspen 
communities. Conifers are also shading aspen and limiting light available for aspen regeneration. 
Removal of all conifers, including large mature conifers, to a distance of 1-1/2 average tree heights is 
recommended in the Sierra Nevada riparian and meadow fringe aspen communities. This treatment 
removes conifer shading, thereby increasing soil warming and stimulating aspen suckering (Shepperd 
et al. 2006). Recent hand removal of small conifers in some areas of the Howland Flat aspen 
communities appeared to stimulate some aspen suckering. However, in many of these areas the 
survival of these suckers is doubtful due to remaining high conifer canopy cover of residual trees.  

Aspen clones in temperate regions of the Northern Hemisphere are up to 12,000 years old and 
may help provide long-term soil stability in areas with frequent disturbance and short growing 
seasons. Aspen stands allow filtered sunlight to reach the forest floor, therefore resulting in more 
diverse and different understory vegetation than the surrounding forest. This provides nesting and 
foraging habitat for a variety of species, such as songbirds, raptors, and deer. Aspen are rare in the 
Sugarberry Project area. The Howland Flat area contains the only aspen communities on public land 
within the project. The ecological importance of maintaining these stands combined with their rarity 
in the area drives the objective to protect the health of aspen communities and maintain their 
existence into the future. 

Applicable Legislation and Policy Direction. 1998 Forest Plan, as amended by the 1999 
HFQLG FEIS and ROD, Sugarberry Watershed Assessment and Riparian Management Objectives. 

Measurement Indicators Used in the Analysis for this Objective. Acres of aspen stands 
treated, tree species composition in treated stands.  

The development of healthy black oak stands is limited by competing vegetation. Due to the 
ingrowth of conifers in many parts of the project area, black oak in mixed conifers forests are being 
shaded out by nearby taller coniferous species. Further, pure stands of black oaks in the higher 
elevations of the Sugarberry Project rarely reach the upper limits of their range Large oaks contain 
nooks, crannies, perches, and passages where animals live, breed, and rest. They provide food, as well 
as nest sites for species such as the California spotted owl and its prey, the northern flying squirrel. 
Oak seedlings, particularly those stressed by competing vegetation, grow slowly and many often die 
before developing characteristics of value to wildlife. Crowding also causes stands to become more 
flammable. This is a concern because black oaks are vulnerable to crown fires, which kill oaks of all 
ages.  

Measurement Indicators Used in the Analysis for this Objective. Tree species composition in 
treated stands. 
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Objective 5:  
Promote healthy 

aquatic and 
riparian 

ecosystems. 

Need for Action. Streambanks and channels on Gold Run Creek, Fish 
Meadow, and Upper Dutch Diggings are degraded due to human-caused 
disturbance and associated erosion and sedimentation. Well-functioning 
stream channels are generally stable features, in balance with stream flow, 
sediment inflow and outflow, and the native vegetation. When one or more 
parameters change as a result of natural processes or human-caused 

disturbances, the stream channel frequently adjusts its size, shape, or vegetation to accommodate the 
change. Such changes are often undesirable. Streams may begin to erode their channels or accumulate 
large quantities of sediment, degrading aquatic and terrestrial habitat and downstream water quality. 
Past logging activities, mining, roads, wildfires, urban development, and hydroelectric facilities have 
greatly modified the overall watershed condition, and consequently affected streambank and stream 
channel conditions in the Project Area. For example, an undersized culvert on Fish Meadow cannot 
accommodate peak stream flow, leading to accelerated streambank erosion up- and downstream of the 
crossing. On Gold Run Creek, a failing historic debris dam is diverting stream flow and eroding the 
meadow that has formed on the sediment impounded behind the dam. Sediment eroding from the face 
of an old hydraulic mine pit at Upper Dutch Diggings is degrading water quality and aquatic habitat 
in the creek. The Slate Creek LA established a desired condition for streambank stability based on 
habitat suitability information for fish. Based on that information, the desired condition is that 
75 percent to 100 percent of streambanks are in stable condition (greater than 50 percent vegetation or 
bedrock). The existing condition per the LA is that nine of thirteen sample reaches do not meet this 
desired condition. Overall aquatic habitat quality is also not within the desired condition across most 
of the Slate Creek landscape, based on measures of aquatic habitat conditions such as cover from 
predators and sediment particle size (Slate Creek LA 1999).  

Measurement Indicators Used in the Analysis for this Objective. Percent of Gold Run Creek 
and Fish Meadow treatment areas in stable or vegetated condition. Percent of Upper Dutch Diggings 
treatment area in vegetated condition and sediment catchment capacity in cubic yards. 

Undersized or inadequately 
engineered stream crossings on Potosi, 
Pearson Ravine, Rock, Gold Run, and 
Fish Meadow are impeding fish and 
aquatic wildlife passage and adversely 
affecting aquatic and riparian habitat. 
There are five known stream crossings 
within the project area that are preventing 
movement of fish and other aquatic 
species to nearly 5 miles of suitable 
upstream habitat (see Figure 1-6). The 
ability to move throughout different parts 
of a stream or watershed is necessary for 
many species to complete their life cycles, 
such as when different life stages 
require separate habitat types. In 
addition to restricting movement of 
individuals, barriers also fragment 

Figure 1-6. Gold Run Creek culvert on road 20N95. This 
elevated culvert blocks fish from reaching upstream areas, and 
the unnatural substrate is poor for aquatic insects. Notice that it 
has also been undermined. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

1-10 Chapter 1 – Purpose and Need for Action 

populations, resulting in decreased productivity and jeopardizing their long-term persistence in a 
particular stream. Furthermore, some of the stream crossings are failing or damaged, causing 
streambank erosion, sedimentation, and impairing establishment and growth of riparian vegetation. 
This riparian habitat provides food, shelter and shade for fish and aquatic wildlife.  

Measurement Indicators Used in the Analysis for this Objective. Miles of accessible aquatic 
habitat by subwatershed. Subwatersheds used in the analysis will include Potosi, Pearson Ravine, 
Rock, Gold Run, and Fish Meadow Creeks, and associated stream networks. 

Conifer invasion and landscape disturbances are resulting in a decline of meadow area and habitat 
quality. There are currently 64 acres of meadow on National Forest lands within the Sugarberry 
project boundary. Conifers are invading these meadows due to fire exclusion and lowering of water 
tables. Disturbances such as timber harvests, roads, and off-road vehicle travel in and near meadows 
have caused streams to cut more deeply, so water remains confined in the channel rather than 
periodically inundating the meadow. This causes meadow surfaces formerly saturated by groundwater 
to become drier and less able to support riparian species. The desired condition is to maintain or 
enhance existing meadow area, in order to maintain the viability of species dependent on meadows 
and meadow-conifer ecotones for some portion of lifecycle (Appendix R of the 2001 SNFPA).  

Measurement Indicators Used in the Analysis for this Objective. Acres of meadow in the 
project area in good, fair, or poor condition. Condition ratings are based on presence or absence of 
invading conifers; compaction, loss of vegetation, or channelization resulting from off road vehicle 
travel; and percent of streambanks either vegetated or otherwise stable. 

Applicable Legislation and Policy Direction. National Forest Management Act; Federal Clean 
Water Act (PL 92-500); 1988 Forest Plan, as amended by the 1999 HFQLG FEIS and ROD; 2004 
Sierra Nevada Forest Plan Amendment FEIS and ROD; Porter-Cologne Water Quality Control Act 
(State of California); Water Quality Management for National Forest System Lands in California – 
Best Management Practices. 

1.5 Laws, Regulations, EISs, and Other  
Direction that Influence the Scope of this EIS _____________  

1.5.1 HFLG Act 
On October 21, 1998, the President of the United States signed the Department of the Interior and 

Related Agencies Appropriations Act, including Section 401—the HFQLG Act. The HFQLG Act 
states that the Secretary of Agriculture, acting through the Forest Service, and after completion of an 
EIS, shall conduct a pilot project (the HFQLG Pilot Project) for five years on federal lands in the 
Lassen and Plumas National Forests and the Sierraville District of the Tahoe National Forest.  

The HFQLG Pilot Project is designed to test and demonstrate the effectiveness of certain fuels 
and vegetation management activities in meeting ecologic, economic, and fuel-reduction objectives. 
For example, full implementation of the HFQLG Pilot Project would result in an annual average of 
8,700 acres of group selection across the Pilot Project area, consistent with protection of ecosystems, 
watersheds, and other forest resources; good silvicultural practices; and economic efficiency. The 
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proposed group selection prescriptions of the Sugarberry Project would contribute toward achieving 
these goals listed above.  

1.5.2 HFQLG EISs and Records of Decision (1999 and 2003) 
The HFQLG Act FEIS was completed on August 17, 1999, and the ROD was signed on 

August 20, 1999 (USDA Forest Service 1999a). The ROD amended the land and resource 
management plans for the three National Forests (Plumas, Lassen, and Tahoe) and gave direction to 
implement the resource management activities required by the HFQLG Act. The ROD for the 
HFQLG FSEIS addressing DFPZ maintenance was adopted July 31, 2003 (USDA Forest Service 
2003a). In February 2003, the Department of the Interior and Related Agencies Appropriations Act 
was signed and extended the HFQLG Pilot Project legislation an additional 5 years. 

1.5.3 SNFPA FSEIS (2004) 
In January 2004, the Regional Forester signed the SNFPA FSEIS ROD, which replaced the 

SNFPA FEIS ROD of 2001 and changed management direction to allow full implementation of the 
HFQLG Pilot Project, consistent with the goals identified in the HFQLG Act. The 2001 SNFPA FEIS 
and ROD are incorporated by reference in the 2004 ROD for the SNFPA FSEIS.  

The 2004 ROD on the SNFPA FSEIS directed the Plumas National Forest to implement the 
HFQLG Pilot Project, which includes creation of DFPZs for the proposed Sugarberry Project, along 
with nearby DFPZs in the Lower Slate and South Fork project areas and treatments on private lands. 
These treatments are needed in order to limit the potential size and loss of resources (including 
homes) from large, high-intensity wildfire. The DFPZs are strategically located and designed strips of 
land where surface fuels (excess down woody material), ladder fuels, and canopy fuels are treated so 
that large, destructive canopy fires will lose intensity and transition to surface fires. The DFPZs are 
wide enough to capture most short-range spot fires in the treated area and are designed to provide fire 
suppression personnel a safe location from which to take fire-suppression actions. The DFPZs are 
usually located along roads, ridgetops, meadows, or rocky areas to enhance their effectiveness and 
accessibility. 

1.5.4 Forest Plan Direction 
The 1988 Forest Plan, as amended by the 1999 HFQLG FEIS ROD, and as amended by the 2004 

SNFPA FSEIS ROD, guides the proposed action and alternatives. The 2004 SNFPA ROD (p. 68) 
displays the standards and guidelines applicable to the HFQLG Pilot Project area. Land allocations 
that apply to this proposal include Off Base and Deferred Lands, late-successional old-growth stands, 
California spotted owl PAC’s and SOHA’s, and National Forest System lands that are available for 
vegetation and fuels management activities.  

1.5.5 Upper and Lower Slate Environmental Assessments (2001) 
The Upper and Lower Slate Environmental Assessments analyzed the need for the construction of 

fuel breaks in the vicinity of Slate Creek. Completion of treatments did not achieve desired objectives 
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on approximately 2,100 acres. These areas are proposed for analysis under the Sugarberry Project to 
determine an appropriate level of treatment to achieve desired conditions. Completion of these DFPZ 
units would provide connectivity to the existing Upper/Lower Slate fuel breaks network. 

1.5.6 Slate Creek LA (1999) 
The Slate Creek Landscape Assessment identifies opportunities for improvement to the existing 

conditions found in the Sugarberry Project area. Several of the objectives for the Sugarberry Project 
were derived from opportunities identified in the Slate Creek Landscape Assessment. 

1.6 Decision Framework __________________________________  

The Responsible Official for this project, the Forest Supervisor, will decide whether to implement 
the Sugarberry Project as identified in the Proposed Action, implement the project based on 
alternatives to the Proposed Action, or not implement the project at this time.  

1.7 Project Schedule _____________________________________  

The Responsible Official expects to make a decision on this project in October 2007, with 
implementation to begin in January 2008. Activities would be completed within approximately 
5 years. Some transportation-related improvement activities may be scheduled prior to timber harvest, 
to provide access for logging and hauling vehicles to the proposed harvest units. Most watershed 
improvement projects would be accomplished after the completion of timber harvest activities. 

1.8 Public Involvement ___________________________________  

1.8.1 Scoping Process 
The Forest Service met representatives of the La Porte Homeowner Associations at a Fire Safe 

Council/Forest Service hosted meeting in September 2005. During the meeting, homeowners voiced 
concern over the fire hazard around their community and identified opportunities for fuels reduction. 
Comments from the meeting have been considered in the development of the Proposed Action. 

1.8.2 Scoping Issues 
Issues are points of discussion, debate, or dispute about the potential environmental impacts of a 

proposed action. As such, issues influence the design and evaluation of alternatives to the proposed 
action. Issues can be categorized as either nonsignificant or significant. Nonsignificant issues are 
those that are: (1) already addressed by law, regulation, forest plan, or other higher level decision; 
(2) beyond the scope of the purpose and need described in the Notice of Intent; (3) not connected to 
the proposed action; (4) conjectural and not supported by scientific or factual evidence; or 
(5) irrelevant to the decision to be made.  

Issues were identified through an interdisciplinary process involving a team of resource 
specialists working in coordination with the Responsible Official. The Interdisciplinary Team (ID 
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Team) looked at internal issues (brought up by the interdisciplinary team) and external issues (from 
public scoping comments) to provide a basis for the analysis of environmental effects (contained in 
Chapter 3 of this EIS).  

To narrow the focus of the environmental analysis, the ID Team focused on issues that provided 
measurable elements to the proposed action and emphasized the most important environmental 
effects. These are elements of the ecosystem that can be measured to indicate an increase or decrease 
in trends in ecosystem health. To compare these elements, management indicators were developed to 
show the differences between the alternatives and provide a clear basis for a decision to be made by 
the Responsible Official. Issues analyzed for the Sugarberry Project are summarized below.  

1.8.2.1 Issue Statement 

Issue Statement 1: Potential for cumulative watershed effects (CWE). 

Project effects, in combination with existing and probable future landscape impacts, may exceed 
thresholds of disturbance beyond which unacceptable downstream damage to aquatic and riparian 
ecosystems may occur. Risk of CWE is assessed using the Equivalent Roaded Area (ERA) model to 
estimate landscape disturbance, as well as by evaluating aquatic and riparian conditions downstream 
of disturbed watershed areas.  

Management Indicator Used in the Analysis for this Issue: Watershed condition. Watershed 
condition is evaluated by: (1) using the ERA model to compare existing and estimated project-related 
disturbance levels to thresholds of concern defined in the HFQLG FEIS, to assess the likelihood of 
increased risk of off-site and downstream cumulative effects; and (2) assessing and describing the 
existing state of channel and riparian conditions and inferring the extent, degree and probable 
duration of impacts to aquatic systems from past management activities and other landscape 
disturbances. 

1.9 Permits, Licenses, and  
Other Consultation Requirements _______________________  

No federal permits, licenses, or entitlements are necessary to implement the proposed project. 
State requirements, based on federal laws, and administered by the County Agricultural 
Commissioner for air quality management will be followed. These requirements include burning only 
on permitted burn days or receiving a special variance prior to ignition. Smoke permits are required 
from the Northern Sierra and Feather River Air Quality Management Districts prior to any understory 
or pile burning. Timber Harvest Activity Waivers are required from the California Regional Water 
Quality Control Board. 

The Forest Service consulted with federal and state agencies, including U.S. Fish and Wildlife 
Service and California Department of Fish and Game, during development of this EIS. Details of 
these consultations are in “Chapter 4: Consultation and Coordination.” In addition, the Forest Service 
consulted the following federally recognized tribes and interested and affected tribes: Mooretown 
Rancheria, Enterprise Rancheria, Berry Creek Rancheria, and Chico Band of Mechoopda Indians. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

1-14 Chapter 1 – Purpose and Need for Action 

1.10 Document Structure __________________________________  

This Sugarberry Project Draft Environmental Impact Statement (DEIS) varies slightly from the 
organization established by Council on Environmental Quality (CEQ) regulations (40 CFR 1500-
1508). This document has a combined “Affected Environment and Environmental Consequences” 
chapter in order to provide consolidated information on each resource. The list of preparers and list of 
agencies, organizations, and persons to whom copies of this DEIS have been sent are combined into 
“Chapter 4: Consultation and Coordination” rather than having two very short chapters. This DEIS 
consists of the following chapters: 

• Chapter 1: Purpose of and Need for Action 

• Chapter 2: Alternatives 

• Chapter 3: Affected Environment and Environmental Consequences 

• Chapter 4: Consultation and Coordination 

• Acronyms, Glossary, Index, and References 

• Appendices 

The document also includes a cover sheet, summary, and table of contents consistent with the 
regulations. 
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Chapter 2. Alternatives 

2.1 Introduction__________________________________________  

This chapter describes three alternatives that provide a reasonable range of options for 
management of the Sugarberry Project area. The purpose of this chapter is to define the differences 
between the alternatives, especially in terms of environmental impacts.  

The chapter begins with a description of all alternatives considered in the analysis. As described 
in Section 2.2.1, the no-action alternative proposes no vegetation management or other activities at 
this time. This alternative serves as a baseline against which to compare the environmental impacts of 
the two action alternatives. The action alternatives described in detail in Section 2.2.2 provide 
different approaches to: 

• Fulfill the purpose and need for the project as described in Section 1.4.  

• Address significant issues identified in Section 1.8.  

• Mitigations and monitoring specific to the Sugarberry Project action alternatives are 
presented in Sections 2.3 and 2.4, respectively. Section 2.5 describes the process used to 
formulate the range of alternatives considered in detail, as well as alternatives considered, but 
eliminated from detailed study. Section 2.7 compares the alternatives in terms of their 
environmental impacts and their achievement of project objectives.  

2.2 Description of the Alternatives __________________________  

This section introduces the actions proposed for each alternative. Alternatives B and C are 
referred to collectively as the Action Alternatives. The three alternatives described below are analyzed 
in detail by each resource area. The results of these analyses are summarized in “Chapter 3: Affected 
Environment and Environmental Consequences.”  

• Table 2-1 below summarizes the acreage difference of proposed treatments by alternative. 
Treatments specific to the Sugarberry Project are included in the description of proposed 
treatments in “Section 2.2.2: Alternative B: Modified Proposed Action.” Management 
requirements specific to a single alternative are identified in the description of that 
alternative. 

2.2.1 Alternative A: No Action Alternative 
This alternative takes no action at this time to implement provisions of the Herger-Feinstein 

Quincy Library Group Forest Recovery Act (HFQLG Act) or National Fire Plan on this part of the 
Plumas National Forest. On-going activities such as routine road maintenance, fire suppression and 
recreation would still occur in this area. This alternative serves as a baseline against which to compare 
the action alternatives. 
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Table 2-1. Total treatment acres by prescription for each alternative.  

 
Alternative A
(No Action) 

Alternative B 
(Proposed Action) 

Alternative C
(Preferred) 

Underburn  0 370 370 

Hand Cut, Tractor Pile, Pile Burn 0 375 250 

Hand Cut, Hand Pile, Pile Burn  0 30 155 

Masticate  0 750 750 

Mastication & Underburn 0 205 205 

Thin & Biomass Removal— Removal to 40% Canopy Cover 0 170 170 

Thin (50% Canopy Cover), Biomass Removal & Underburn  0 80 80 

Plantation Thin & Masticate 0 120 120 

Total Defensible Fuel Profile Zones (DFPZ)  
Fuels Treatment Acres  

0 2,100 2,100 

Group Selection (GS) 0 1,040 1,020 

  -% GS ground-based harvesting systems  0 70% 70% 

  -% GS skyline harvesting systems 0 25% 25% 

  -% GS helicopter harvesting systems 0 5% 5% 

Individual Tree Selection and Biomass Removal  0 155 150 

  - individual tree selection (ITS) Mechanical Thin (not 
including GS) 0 

100% 90% 

  -ITS Helicopter Thin (not incl. GS) 0 0 10% 

Aspen Regeneration  0 20 20 

  -1-9.9 inches DBH Conifer Removal 0 100% 100% 

  ->10 inches DBH Helicopter Conifer Removal 0 50% 50% 

Oak Enhancement (Hand Thin Conifers <10 inches DBH)  0 100 100 

Total Other Treatments 0 1,315 1,290 

Sporax Application Acres (DFPZ & ITS) 0 325 320 

Road Decommissioning (miles) 0 4.7 4.7 

New Road Construction (miles) 0 0.6 0.6 

Road Reconstruction (miles) 0 25.3 25.3 

Temporary Road Construction (miles) 0 21.7 21.0 

Stream Crossing Upgrades (accessible aquatic habitat miles) 100 105 105 

Number of Stream Stabilization Projects 0 2 2 

Number of Meadows Restored 0 3 3 

Number of Hydraulic Mine Sites Restored 0 1 1 

Note: Harvesting system for group selection and individual tree selection harvests are listed where appropriate. All other tree 
removal, including Defensible Fuel Profile Zones (DFPZ) harvesting will be harvested with ground-based systems. For a 
complete list of units, refer to Table A-3 in Appendix A of this DEIS. Proposed aquatic and riparian ecosystem restoration 
treatments for all action alternatives are described in “Section 2.2.2: Alternative B: Modified Proposed Action.” 
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2.2.2 Alternative B: Proposed Action (Modified) 
The U.S. Department of Agriculture (USDA) Forest Service, Plumas National Forest, Feather 

River Ranger District proposes the following actions to achieve project objectives (Section 1.4.2).  

• Construct fuel breaks known as Defensible Fuel Profile Zones (DFPZs) on approximately 
2,100 acres (Section 2.2.2.1). 

• Harvest trees using group selection silvicultural methods on approximately 1,040 acres 
(Section 2.2.2.2). 

• Harvest trees using individual tree selection silvicultural methods approximately 155 acres 
(Section 2.2.2.3). 

• Enhance approximately 100 acres of black oak stands (Section 2.2.2.4) and 20 acres of aspen 
stands (Section 2.2.2.5). 

• Perform road improvements as follows: approximately 4.7 miles of road decommissioning, 
25.3 miles of road reconstruction, 0.6 mile of new classified road construction, and 21.7 miles 
of new temporary spur construction (Section 2.2.2.6).  

• Restore and enhance aquatic, native plant, and riparian habitat by replacing or upgrading six 
culverts; restoring meadows, stabilizing stream channels and banks; and constructing one 
sediment settling pond (Section 2.2.2.7).  

Proposed treatments are shown on the Alternative B map in Appendix G. Tables A-1, A-2, and 
A-3 in Appendix A of this DEIS lists proposed vegetation treatments for all units. 

Section 2.5.2.3, Alternative F, describes modifications made to the original proposed action. 

2.2.2.1 Construct Fuel Breaks 
As part of the Sugarberry Project, approximately 2,100 acres of fuel breaks known as Defensible 

Fuel Profile Zones (DFPZs) would be constructed along ridgetops (see Alternative B map in 
Appendix G). Approximately 60 percent of these acres are located in the Wildland Urban Interface. A 
DFPZ is a strategically located strip of land, approximately ¼ mile wide, on which fuels, both living 
and dead, have been modified in order to reduce the potential for sustained crown fire. DFPZs are 
usually constructed along ridgetops or roads to improve accessibility to fire fighters, and are designed 
to provide fire suppression personnel a safer location from which to take action against a wildfire.  

Desired conditions in the DFPZs would have fuel loads light enough and canopy base height high 
enough to cause approaching crown fires to drop to the surface (ground). This would assist in 
providing safer locations where the fire may successfully be attacked by fire suppression ground 
forces during 90th percentile weather conditions. Canopy base height is the lowest height above the 
ground at which there is sufficient canopy fuel to propagate fire vertically through the canopy (Scott 
and Reinhardt 2001).  
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The DFPZs in this project would be part of a larger, strategic system of DFPZs on the Plumas, 
Lassen, and Tahoe National Forests as well as fuel reduction treatments on adjacent private timber 
lands. Sugarberry DFPZs would connect with other fuel breaks constructed as part of the Bald Onion, 
Upper and Lower Slate, South Fork, and Slapjack Projects on the Feather River Ranger District. The 
proposed fuel treatments are consistent with the goals of the National Fire Plan. 

Acres of proposed DFPZ treatments are summarized in Table 2-1. Treatments in Table 2-1 are 
explained in more detail below.  

Timber Harvest (thin) and Biomass Removal. Ladder and canopy fuels would be removed by a 
thin from below, in other words, removing the smallest trees first. This would reduce potential fire 
intensity by increasing canopy base height and spacing between tree crowns. This type of harvest 
would emphasize removal of suppressed, intermediate and co-dominant trees with crowns underneath 
and adjacent to healthy large trees. These less dominant trees are more prone to fire damage and 
provide a route for fire to climb into the crowns of large healthy trees. Thinning in DFPZs would 
reduce canopy cover to approximately 40 to 50 percent in the California Wildlife Habitat 
Relationships (CWHR) system Size Class 4 stands (trees 11–24 inches diameter at breast height 
[dbh]) and Size Class 5 stands (greater than 24 inches dbh) where it presently exceeds that amount. 

Conifers ranging from 9.0 to 29.9 inches dbh would be removed as necessary to obtain 40 to 
50 percent canopy cover, and processed as sawlogs. Harvested hardwoods less than 29.9 inches dbh, 
and vegetation 3.0 to 8.9 inches dbh are considered biomass and would be piled and burned or 
removed from units and processed at appropriate facilities. All trees 30 inches dbh or larger would be 
retained, unless removal is required for operability (e.g., new skid trails, landings, or temporary 
roads).  

Sporax would be applied to approximately three DFPZ thinning units with evidence of annosus 
root rot in or surrounding the treatment area. In these units, Sporax would be applied to all harvested 
stumps 14 inches dbh or greater.  

Species preference for the residual trees are shade intolerant species where they exist. Shade 
intolerant species prefer full, open sunlight on the forest floor to establish and grow and are often fire-
adapted. Order of preference would be ponderosa pine, black oak, Jeffrey pine, sugar pine, Douglas-
fir, incense-cedar, true fir and tree-form tanoak. Where California black oak is present in DFPZs and 
individual tree selection (ITS) units, an average basal area of 25 to 35 square feet per acre would be 
retained for oaks over 15 inches dbh. Smaller oaks may be retained if determined necessary for future 
recruitment.  

Residual spacing of conifers outside of plantations would be a mosaic of even and clumpy 
spacing depending on the characteristics of each stand prior to implementation. Timber harvest unit 
layout and mark would achieve approximately 25 feet (±25 percent), residual spacing of conifers. In 
units with larger size trees, spacing may be wider, but 40 percent canopy cover would be retained 
where already existing. This would avoid the creation of large openings and allow retention of the 
healthiest, largest, and tallest trees and a minimum 40 percent canopy cover in California Wildlife 
Habitat Relationships (CWHR) Size Class 4 stands (11–24 inches dbh). CWHR Size Class 3 stands 
(averaging 6–11 inches dbh) and plantations would not have any canopy cover restrictions and would 
be thinned to residual spacing of approximately 18 to 22 feet (±25 percent), depending on average 
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residual tree size and forest health conditions, to allow retention of the healthiest, largest, and tallest 
conifers and black oaks. 

All mechanized thinning and biomass removal in DFPZ units would be conducted with whole-
tree, ground based logging systems. Whole-tree yarding removes most limbs and tree tops from the 
stand, effectively reducing the need for post-project slash pile fuels treatments. Machinery would not 
be allowed in Riparian Habitat Conservation Areas (RHCAs) except in plantations where Riparian 
Management Objectives (RMOs) are met. After thinning where necessary pile burning would be used 
to treat residual slash, pre-existing fuels and shrubs. A secondary underburn treatment (described 
below) would occur if post-treatment fuels objectives were not met.  

Mastication. Mastication re-arranges fuels by grinding woody shrubs or trees and then scattering 
the material on the harvest site. Shrubs would be masticated, as would trees less than 9 inches dbh 
unless needed for proper canopy cover and spacing. Most trees masticated would be less than 
6 inches dbh.  

Spacing of residual conifers and black oaks in would range from 18 feet (±25 percent) in smaller 
tree size aggregations to approximately 22 to 25 feet (±25 percent) in medium tree sizes. In non-
plantation units with larger size trees, spacing may be wider, but 40 percent canopy cover would be 
retained where already existing. This would allow retention of the healthiest, largest, and tallest 
conifers and black oaks and avoid creating openings. Mechanical ground based equipment would be 
used for mastication.  

Hand Cutting and Tractor Piling of Trees and/or Shrubs, and Pile Burning. This treatment 
involves manual cutting of: (1) shrubs; (2) trees 1 to 9 inches dbh from beneath overstory trees; 
and/or (3) thinning aggregations of 1 to 6 inches dbh conifers or plantation trees. Most trees removed 
would be 1–6 inches dbh. Cut trees, shrubs, and existing slash would be gathered into piles with a 
tractor containing a brush rake head and burned. Spacing of residual conifers and black oaks would be 
approximately 18–22 feet (±25 percent) to allow retention of the healthiest, largest, and tallest 
conifers and black oaks and avoid creating openings.  

Hand Cutting and Hand Piling of Trees and/or Shrubs, and Pile Burning. Hand cutting and 
pile burning would be used to reduce fuels in units located in Riparian Habitat Conservation Areas 
(RHCAs) and other areas where mechanical equipment is not allowed. This treatment involves 
manual cutting of: (1) shrubs; (2) trees 1 to 6 inches dbh from beneath overstory trees; and/or 
(3) thinning aggregations of 1 to 6 inches dbh conifers or plantation trees. Cut trees, shrubs, and 
existing slash would be gathered into piles and burned. Spacing of residual conifers and black oaks 
would be approximately 18 feet (±25 percent) to allow retention of the healthiest, largest, and tallest 
conifers and black oaks and avoid creating openings.  

In RHCAs (protective buffers applied to streams, lakes, ponds, wetlands, and landslides), conifers 
from 1 to 6 inches in diameter would be hand-thinned where appropriate. All hardwoods and riparian 
vegetation would be retained. Wherever possible, hand piles would be located away from riparian 
vegetation to prevent scorching. 

Underburning. Underburning is a prescribed burn carried out under an existing canopy of trees 
(hardwoods or conifers) that is designed to consume excess live and dead vegetation the forest floor 
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and some of the existing canopy. After burning, residual surface fuels less than 3 inches diameter 
would not exceed 5 tons per acre. An average over the treatment unit of 10–15 tons per acres of large 
down wood would be retained, where it exists. An average of 4 snags per acre would be retained 
where existing. In units that are only treated with underburning, multiple burn entries may be required 
to achieve the desired condition. Underburn units that encompass group selection units would not be 
burned until the harvesting of trees has been completed. In RHCAs (protective buffers applied to 
streams, lakes, ponds, wetlands, and landslides), ignition would be avoided in RHCAs, however fire 
would be allowed to back downslope into them.  

• Specific treatments and prescribed burn objectives would depend upon terrain and existing 
surface and ladder fuel conditions in each unit and would meet design criteria in Appendix J 
of the Herger-Feinstein Quincy Library Group (HFQLG) Environmental Impact Statement 
(EIS) and the Sierra Nevada Forest Plan Amendment (SNFPA) Record of Decision (ROD). 
This type of burning is initiated when fuel moistures are low enough to carry fire and still be 
within prescription parameters. Burning can only be initiated on “Burn Days” designated by 
the State Air Quality Control Board. Firelines would be constructed around underburn units 
to prevent fire escape. Firelines would be constructed by mechanical or manual methods. 

2.2.2.2 Group Selection 
Group selection timber harvest would occur within and adjacent to DFPZ and ITS treatment units 

throughout the Sugarberry Project boundary (see Alternative B map in Appendix G). The group 
selection prescription includes the harvest of trees less than 30 inches dbh from designated units 
dispersed throughout the project area, resulting in all-aged forests across the landscape. These groups 
range in size from ½ to 2 acres and average about 1½ acres. Approximately 1,040 acres of groups are 
proposed in Alternative B. 

The Sugarberry Project is designed to implement the first phase of group selections on the 
landscape and initiate the conversion to an all-aged, multistoried, fire-resilient forest. The potential 
re-entry harvest interval for group selection units is approximately 20 years. In DFPZ units, group 
selections would not exceed 10 percent of the total unit area. Outside DFPZ units, group selection 
would not exceed 20 percent of the total unit area. 

The initial treatment in group selection units would be the harvest of trees less than 30 inches 
dbh. Undamaged, healthy, and shade intolerant regeneration (young trees) would not be removed. To 
promote forest health, rust resistant sugar pine less than 30 inches may be retained where found. Trees 
larger than 30 inches dbh may be removed on an incidental basis to allow operability (e.g., new skid 
trails, skyline corridors or landings), if approved by the Forest Service. Where possible, black oaks 
would be avoided in the placement of the groups.  

Ground-based, skyline, and helicopter logging systems would be used to conduct group selection 
harvest depending on terrain and accessibility. Tractor logging would be used on slopes less than 
35 percent, while skyline logging or helicopters would be used to harvest steeper ground or 
inaccessible areas. Trees from all group selections proposed for tractor and skyline logging would be 
removed by whole-tree yarding. This removes most limbs and tree tops from the stand, effectively 
reducing the need for post-project slash treatments. Groups proposed for helicopter logging would use 
whole tree-length logging systems and slash hand piled. After harvest of trees less than 30 inches dbh, 
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the groups would receive a series of post-harvest treatments. Post-harvest treatments in group 
selection units include: (1) site preparation, followed by (2) seedling planting, and (3) seedling 
release. These post-harvest activities are described below: 

• Machine piling and pile burning would be used to treat residual slash, pre-existing fuels, and 
shrubs within group selection areas on tractor ground (less than 35 percent slope). Hand 
piling and pile burning would be used on skyline or helicopter ground (greater than 
35 percent slope). Depending on the burn and harvesting schedule, group selections within 
DFPZ units may be underburned (if burning occurs before post-harvest planting) or protected 
from underburning by handlines (if underburning occurs after planting). After burning, 
residual fuels (less than 3 inches diameter) would not exceed 5 tons per acre. Where down 
logs exist, an average over the treatment unit of 10–15 tons per acre of large down wood 
would be retained.  

• Seedlings of various conifer species would be planted by hand (artificial regeneration) or 
would be established naturally from existing seed sources (natural regeneration). A 
combination of natural and artificial regeneration would be used in groups to achieve desired 
stocking levels of new stands. Artificial regeneration would focus on establishing shade-
intolerant, fire-resilient species such as ponderosa pine, Douglas-fir, Jeffrey pine, and rust-
resistant sugar pine.  

• Release treatments would ensure survival of seedlings by controlling vegetation that is 
competing with planted and naturally regenerated trees. Release would consist of hand-
grubbing or hand-cutting brush and competing trees. To be effective, release treatments need 
to remove vegetation from a five-foot radius around each tree.  

2.2.2.3 Individual Tree Selection (Area Thinning) 
ITS, also called area thinning, would be conducted on approximately 155 acres surrounding some 

group selections in the planning area (see Alternative B map in Appendix G). Units designated for 
individual tree selection would be treated by cutting diseased or otherwise unhealthy trees (sanitation 
cut) combined with a thinning from below. This treatment is designed to prevent the spread of insect 
and disease and reduce overstocking. By removing the diseased and suppressed trees immediately 
around group selections, the stand would become more vigorous. Sporax would be applied to ITS 
units with evidence of annosus root rot in or surrounding the treatment area. In these units, Sporax 
would be applied to all harvested stumps 14 inches dbh or greater.  

The ITS prescriptions would be designed to meet forest plan standards set forth in the 2004 Sierra 
Nevada Forest Plan Amendment ROD (p. 69). This includes retaining 50 percent canopy cover after 
treatment, averaged within the unit, and retaining all live trees 30 inches dbh and greater except as 
needed for operability. 

• Harvesting would be done with whole-tree ground based logging systems. If necessary, slash 
resulting from harvesting would be treated by underburning or machine/hand piling and 
burning. Biomass removal of material 3 to 8.9 inches dbh would occur on stands where 
appropriate. Sporax would be applied to units with evidence of annosus root rot. 
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2.2.2.4 Black Oak Enhancement 
Approximately 100 acres of oak enhancement are proposed within the Sugarberry Project area 

(see Alternative B map in Appendix G). Thinning would be designed to reduce conifer encroachment 
into oak stands, reduce fuels, and increase the diameter growth of the oak. Brush, small conifers 1–
10 inches dbh (though generally less than 4 inches dbh) and smaller oaks (generally less than 8 inches 
dbh) would be hand-thinned in the oak enhancement units. Larger oaks would be retained. Slash 
created from hand cut material would be piled and burned. Some piles may be retained for wildlife.  

• As shown on Alternative B map in Appendix G, most of the oak enhancement units lie in the 
northern portion of the project along Portwine Ridge between Poverty Hill and Queen City.  

2.2.2.5 Aspen Stand Enhancement 
Aspen enhancement is proposed in the Howland Flat area (Alternative B map in Appendix G). 

Proposed aspen enhancement would remove encroaching conifers, including large trees greater than 
30 inches dbh to increase water, growing space, and light available for young aspen. When treating 
aspen units, RMOs would be followed in place of standards and guidelines for DFPZ and group 
selections. Forest Plan standards and guidelines would be amended to site-specific RMOs in order to 
meet aspen restoration objectives. Aspen units under these amended guidelines are within RHCA 
boundaries. 

Treatment would consist of:  

• Removal of conifers from the aspen stand. The aspen stand is defined as the area with visible 
aspen trees and the aspen root zone that extends past the aspen trees. The root zone beyond 
the visible aspen trees outlines the historical footprint of the aspen stand. Conifer removal in 
the entire aspen stand will increase light and moisture to the stand which will release existing 
aspen and cause root suckering to increase the size of the aspen stand to its historical size.  

• In unit SBA-1, conifers greater than 9 inches dbh would be removed with ground-based 
harvesting systems. In units SBA-3, SBA-4 and SBA-5 conifers greater than 9 inches dbh 
would be removed by helicopter. Conifers less than 9 inches dbh would be hand cut. Some 
conifers may be retained if deemed to be performing critical hydrologic services (for 
example, contributing to channel stability or riparian conditions).  

• In units SBA-2, no trees greater than 10 inches dbh would be removed. Trees less than 
10 inches dbh would be removed by hand-cutting to protect: (1) archeological sites where 
ground disturbance is prohibited.  

• In unit SBA-5, approximately one acre with extensive evidence of deer browse would be 
fenced using material cut in the area and additional material as needed. Conifers not used for 
the fence would be removed from the aspen stand.  

• Snags will be retained wherever possible, however, due to operability and safety concerns, 
some snags may be removed. A wildlife biologist would assist during the marking process for 
the retention of snags.  
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• In all units, logging (including tops and limbs) and hand-cutting slash would be hand piled 
and burned. Piles to be burned would generally be located away from aspen root systems to 
minimize scorching of roots. 

• The general layout of the Sugarberry aspen units involves small patches of aspen trees in 
riparian corridors or sandwiched in the fringe of wet meadows adjacent to conifer forest. 
Layout of aspen generally extends out from the visible aspen trees to incorporate the root 
zone; therefore not all acres within aspen units would be treated in the same degree due to the 
absence of conifer trees in wet areas or meadows. Of the total 20 acres of aspen treatment, 
large conifers would be removed on approximately 12 acres and approximately 150–180 trees 
greater than 30 inches dbh are expected to be removed. 

2.2.2.6 Transportation System Improvements 
Proposed transportation system improvements would (1) provide needed access for completion of 

timber harvest and fuel reduction activities, and (2) contribute to watershed restoration, meadow 
enhancement, fish passage improvement, and streambank stabilization.  

The following treatments are proposed to allow access to treatment units for completion of DFPZ 
construction, group selection, and individual tree selection harvest (see Roads, Transportation, 
Riparian and Aquatic Ecosystem Restoration map in Appendix G): 

• Approximately 0.6 mile of new classified system roads would be constructed.  

• Approximately 25.3 miles of existing system roads would be reconstructed prior to project 
use. Reconstruction would consist of brushing, blading the road surface, improving drainage, 
and replacing/upgrading culverts where needed.  

• Approximately 21.7 miles of temporary spur roads would be constructed. All temporary spurs 
would be decommissioned after the project is completed; all re-opened spurs would be closed 
with barriers and allowed to revegetate.  

• Harvest landings in group selection units and DFPZs would be constructed or reconstructed 
as needed. Landings would be subsoiled upon project completion, except where sensitive 
aquatic or riparian might be negatively affected. 

The following treatments are proposed to contribute to watershed restoration, meadow 
enhancement, fish passage improvement, and streambank stabilization activities (Section 2.2.2.7 and 
see Roads, Transportation, Riparian and Aquatic Ecosystem Restoration map in Appendix G): 

• Approximately 4.7 miles of unauthorized roads would be decommissioned (restored to a 
natural condition). The roadbed would be stabilized or removed, culverts would be pulled, 
and stream crossings would be stabilized.  

• In November 2005, the Forest Service revised its travel management regulations to require 
designation of roads, trails, and areas for motor vehicle use. As part of this process, the 
Plumas National Forest completed an inventory of all roads, trails, and areas currently 
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receiving wheeled vehicle use, including off-highway vehicles (OHV). Roads proposed for 
restoration under the Sugarberry Project were not identified during the inventory process. 
They are unauthorized roads that are not a part of the existing Forest roads system. Therefore, 
these unauthorized roads would not be included in the travel management process. All other 
roads and user-developed OHV routes in the Sugarberry Project area would be considered 
during the travel management process. For more information about the travel management 
process, visit the Plumas National Forest website at: 
http://www.fs.fed.us/r5/plumas/projects/ohv/. 

2.2.2.7 Aquatic and Riparian Ecosystem Restoration  
The Sugarberry Project includes the following restoration activities to improve aquatic and 

riparian ecosystem conditions in the project area (see Roads, Transportation, Riparian and Aquatic 
Ecosystem Restoration map in Appendix G). 

Stream Crossing Improvements. Five stream crossings in the project area have been identified 
for upgrades to provide fish access to upstream habitat (Table 2-2). Crossing structures currently in 
place are blocking upstream movement of fish and other aquatic species either because culvert outlets 
are perched above the outlet stream grade or culverts are undersized and the concentration of 
streamflow creates a velocity barrier. In addition, some of the crossing structures are failing and 
causing streambank erosion and channel degradation. Improvements would consist of installing new 
and generally larger structures compatible with the configuration, grade, and flow of the stream. 
Larger-diameter culverts pass water at lower velocity, accommodate larger flows and debris during 
flood events, and cause less up- and downstream disruption of the streambanks and channel. In 
addition to providing access to additional suitable habitat, crossing improvements would reduce the 
risk of washouts and associated sediment delivery during flood events. 

Table 2-2. Proposed stream crossing improvements in the Sugarberry Project area. 

Stream Crossing Location Proposed Actions 

1. Potosi Creek  
 SIE800 road crossing 
 T22N, R10E, Sec 32 SE ¼ 

Culvert replacement  

2. Pearson Ravine 
 SIE800 road crossing 
 T22N, R10E, Sec 32 NE ¼ 

The crossing will be improved using one of three options: 
1. Bottomless arch culvert 
2. Vented ford (low water crossing with a channel to allow fish 

passage) 
3. Low water crossing to stabilize road (concrete slab in current 

crossing location) 

3. Fish Meadow 
 20N20 road crossing  
 T20N, R8E, Sec 24, NE 1/4 

Replace or modify the weir and culvert. Streambank stabilization up- 
and downstream of the crossing at the time the culvert is replaced. 
(Techniques described below.) 

4. Rock Creek  
 20N95 road crossing  
 T20N, R9E, Sec 16, NW 1/4 

Replacing the culvert or modifying the crossing 

5. Gold Run  
 21N90 road crossing 
 T20N, R9E, Sec 5, SW 1/4 

Culvert replacement 
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Stream Stabilization. Three stream restoration projects are proposed to improve channel 
characteristics. Major improvements would be performed with heavy equipment such as an excavator. 
Follow-up restoration, including surface restoration and revegetation would be performed by hand. 
Stream stabilization would be performed in coordination with Forest botanists to ensure rare aquatic 
lichens found in several streams in the project area are protected.  

Gold Run Dam modification (Gold Run Creek, T20N, R9E, Section 5, SW ¼)―The proposed 
action is to modify the dam (a historic structure) to allow Gold Run Creek to assume its previous 
course and return to a more natural gradient. The channel would be reconstructed to a step-pool 
configuration using heavy equipment. The diverted channel reach is on private land, so a cooperative 
agreement with the landowner would be required to complete the restoration.  

Fish Meadow, 20N20 road crossing (T20N, R8E, Section 24, NE 1/4)―As described above in the 
section on fish passage, streambank stability would be restored up- and downstream of the road 
crossing using rock, coir (coconut fiber) logs, and vegetation. 

Meadow Enhancement. The following opportunities for meadow enhancement have been 
identified:  

• Onion Creek Meadow (T21N, R8E, Sections 25 and 36)―Headcuts and unstable channel and 
stream banks that are destabilizing the meadow channel system would be stabilized using 
rock or coir logs, invading conifers up to 9 inches dbh would be removed by hand-cutting, 
and roads and skid trails adjacent to the meadow and a tributary stream would be closed or 
obliterated and revegetated. Vehicle access to the meadow surface would be blocked, and old 
fence material that is no longer needed would be removed. 

• Gibsonville Meadow (T22N, R9E, Section 19, SW 1/4)―Barriers (rocks) would be placed to 
block vehicle access to the northern portion of the meadow, and rocks, logs, coir (coconut 
fiber) logs and/or revegetation would be used to stabilize channels. 

• Potosi Meadow―The Forest Service would stabilize gullying channels and headcuts in the 
meadow using rock, coir logs, and vegetation. Work would be performed by manual methods. 
Invading conifers up to 9 inches dbh would be removed by hand-cutting. 

Meadow enhancement would be performed in coordination with Forest botanists and 
archaeologists to ensure rare plants and cultural resources are protected.  

• Hydraulic Mine Site Restoration. An opportunity to improve watershed condition in the 
Sugarberry Project area by restoring portions of a historic hydraulic mine site has been 
identified at Upper Dutch Diggings, on Rabbit Creek north of La Porte (T21N, R9E, 
Section 9, SW 1/4). One or more settling ponds would be built to capture sediment eroding 
from the face of an old hydraulic pit, and stream diversions that are eroding roadbeds would 
be corrected. Work would be performed with an excavator, followed by revegetation by hand. 
Adjacent portions of the mine site on private timberlands may also be restored under 
agreement with the landowner. 
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2.2.3 Alternative C (Preferred): Reducing Disturbance  
in Watersheds over Threshold  

This alternative would modify the Sugarberry Proposed Action to reduce disturbance in one 
subwatershed presently over Threshold of Concern (TOC), and in one subwatershed that would 
exceed TOC with the proposed action. (Disturbance is calculated using the Region 5 Equivalent 
Roaded Area (ERA) model for each subwatershed, and TOC is assigned based on the sensitivity 
ratings for HFQLG watersheds, from the HFQLG Final EIS (FEIS), Appendix N, Table N-8.) The 
alternative modifies or eliminates proposed activities in subwatersheds that would exceed TOC with 
the proposed action. In these subwatersheds, proposed action activities were modified only as much 
as needed to reduce ERA below TOC. 

Alternative C would remove approximately 20 acres of group selection and 5 acres of ITS from 
treatments proposed in Alternative B. It would also change the timber harvesting system of 
approximately 15 acres of ITS and groups within the ITS matrix from ground-based equipment to a 
helicopter harvesting system (unit 585). Alternative C would alter DFPZ treatments from 
Alternative B by converting 125 acres of hand cut-tractor pile to hand cut-hand pile (in portions unit 
901A). Oak enhancement and aspen release treatments would remain the same. 

• The reduced scope of Alternative C would reduce the risk of inducing cumulative watershed 
effects (CWEs) in these subwatersheds, and would help protect on-site and downstream 
aquatic and riparian beneficial uses and values. 

2.3 Mitigation Measures __________________________________  

• This section summarizes all mitigations analyzed in Chapter 3 of this EIS that would be 
applied to avoid, minimize, or rectify impacts of the alternatives on affected resources. The 
effectiveness of these mitigations will be described in specific resource sections of 
Chapter 3. Mitigations are common to all action alternatives unless otherwise noted. A 
detailed description of project mitigations can be found in Appendix E of this DEIS.  

2.3.1 Air Quality 
• Specific air quality mitigations for prescribed burning would include number of acres 

burned daily, preferred wind directions for smoke dispersal, and desired weather 
conditions. These mitigations would be agreed upon with appropriate air quality districts, 
and addressed in the Smoke Management portion of the burn plans developed for the 
Sugarberry Project. 

2.3.2 Hydrology 
Applicable Best Management Practices (BMPs) and Scientific Analysis Team (SAT) guidelines 

would be implemented before and during timber harvest, DFPZ construction, road decommissioning 
and watershed restoration.  
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SAT Guidelines. The SAT guidelines for delineating RHCAs were defined for the Northwest 
Forest Plan, and adopted for the HFQLG FEIS and ROD. RHCAs are zones within which ground-
based mechanical equipment use is curtailed for the protection of riparian and aquatic resources. In 
general, standards and guidelines prohibit activities in RHCAs that are not specifically designed to 
improve the structure and function of the RHCA and benefit fish habitat.  

Management activities proposed within RHCA boundaries must meet RMOs; (HFQLG FEIS 
Appendix L). The RMOs focus on maintaining or restoring critical elements of riparian ecosystems. 
Site-specific prescriptions for achieving these objectives are defined for the Sugarberry Project 
(Appendix A Sugarberry “Hydrology Report”; and Appendix E based on conditions described in the 
Slate Creek Landscape Analyses [LA] and watershed analysis and on subsequent field observations).  

RHCA widths applied to the Sugarberry Project are 300 feet for fish bearing streams and lakes; 
150 feet for perennial non-fish bearing streams, lakes and ponds, and wetlands greater than one acre; 
and 100 feet for intermittent or ephemeral streams, and wetlands less than one acre; or to the extent of 
landslides and landslide-prone areas. The RHCAs would be defined and marked onsite when DFPZ 
units are laid out. Group selection units would be laid out to avoid RHCAs.  

Stream Management Zones (SMZs). Ephemeral streams and swales without annual scour, 
which are not protected as RHCAs under the SAT guidelines, would be protected by applying 
minimum buffer widths of 0 to 50 feet depending on channel and sideslope stability, but always 
include the extent of riparian vegetation. A SMZ plan (in the “Hydrology Report” of the Sugarberry 
project file, available at the Feather River Ranger District) establishes resource objectives and 
requirements for any vegetation activities within SMZs. 

• Best Management Practices. These are practices designed to minimize or eliminate non-
point sources of pollution from timber harvest and other management activities, by 
prohibiting or limiting types of ground disturbance that are likely to discharge sediment 
and negatively affect water quality. Applicable BMPs and the units where they would be 
applied are listed in Appendix E of this DEIS.  

2.3.3 Rare Plants 
• Populations of sensitive or special interest plants would be avoided during treatments, or 

the treatments would be modified to meet these plants’ ecological requirements. 
Populations within or adjacent to project units would be protected by flagging and control 
area tags and designated as controlled areas both on the ground and on the sale area map. 
Limited operating periods would be applied to protect sensitive plants, as needed.  

2.3.4 Noxious Weeds 
• Noxious weeds will be controlled through the use of integrated management practices. 

Prevention measures will be implemented to reduce the introduction and spread of noxious 
weeds (FSM 2081.2) Also, the overall risk that this project poses to the spread and noxious 
weeds will be analyzed in a Noxious Weed Risk Assessment as outlined in Appendix G of 
the HFQLG FEIS. 
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2.3.5 Soils 
Applicable BMPs would be followed during implementation of all activities of the Sugarberry 

Project. 

BMPs. BMPs would be implemented throughout timber harvest, DFPZ construction, road 
decommissioning and watershed restoration to ensure appropriate erosion and sedimentation 
protection in disturbed areas and to protect long term soil productivity. The applicable BMPs are 
listed in full and tabulated on a unit-by-unit basis in Appendix E of this DEIS. 

• Additional Mitigations. Forest-wide standards and guidelines are established in the Forest 
Plan and mitigations used to meet Forest Plan standards and guides on a unit-by-unit basis 
are included in Appendix E of this DEIS. The Forest Service Handbook (Soils 
Management Handbook, Washington Office Amendment, FSH 2509.18-91-1; Soil 
Management Handbook, Region 5 Supplement, FSH 2509.18-95-1) establishes national 
and regional direction for soil quality analysis. Mitigations used to follow national and 
regional direction are included unit-by-unit basis in Appendix E. All mitigations would be 
specified in the Sugarberry Project timber sale contract as B and C clauses and in the 
service contracts and adhered to for any work performed for the project. 

2.3.6 Wildlife 
Alternatives would be implemented in compliance with all rules and regulations governing land 

management activities, including the use of the appropriate Limited Operating Periods (LOPs) 
identified in Table 2-3. LOPs are listed in the HFQLG FEIS, page 2-8, Table 2.3 and SNFPA ROD, 
pages A-54, A-58, A-60, A-61 and A-62. 

Table 2-3. Expected and Potential LOPs for the Sugarberry Project. 
Species Location Limited Operating Period 

California spotted owl Within 1/4 mile of a protected activity center boundary March 1–August 15 

Goshawk Within 1/4 mile of territory or active nest site February 15–September 15 

Marten den 100 acre den site buffer May 1–July 31 

Fisher den 700 acre den site buffer March 1–June 30 

Willow flycatcher Within occupied willow flycatcher sites Breeding Period 
(June 1–August 15) 

Pallid bat and Townsend's big-
eared bat 

Within 1/4 mile of maternity and other roosts  April 1–October 31 

Western red bat Within RHCAs with cottonwoods May 20–August 21 

 

2.3.7 Vegetation 
• All standard management practices would be applied (B Provisions) as would some 

additional C Provisions and site specific prescription recommendations (Appendix E). 
Recommended mitigations associated with vegetation management would be designed to 
reduce logging damage to residual trees, reduce fuels, and reduce opportunities for 
infection of trees by fungal disease or insect attack. Recommended mitigations include: 
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(1) minimizing logging in the spring when bark is loose and trees are more susceptible to 
logging wounds; (2) removal of small trees damaged beyond repair in harvesting 
operations, particularly in thinning units; (3) no chainsaw thinning in plantations from 
November through July to minimize Ips spp. attack. After this period, treat activity slash 
within 4 weeks to control Ips spp. population growth; (4) conventional logging systems, 
proposed for use in helicopter-harvested areas, would not be used from March through 
July, to reduce potential for Ips spp. population outbreak; (5) no removal of specially-
identified trees (e.g., marked survey trees, superior gene trees, and proven rust resistant 
sugar pine).  

2.4 Project Monitoring ____________________________________  

Two stages of monitoring are discussed in this section: implementation and effectiveness. 
Implementation monitoring determines the degree and extent to which application of standards and 
guidelines and mitigation measures meets management direction and intent. Effectiveness monitoring 
is used to determine the degree to which implemented resource management activities met objectives. 
The effectiveness of standards, guidelines, or mitigations cannot be assessed without first confirming 
that those standards and guidelines were actually implemented. Information from monitoring would 
help guide future activities and/or adjust current management practices.  

Overall goals of monitoring activities would be to: 

• Provide information useful to managers applying the principles of adaptive management. 

• Assist the public in gauging the success of implementing the resource management 
activities as designed. 

• Assess the effectiveness of the resource management activities in achieving resource 
objectives. 

• Programmatic HFQLG monitoring would occur at the same time as project-specific 
monitoring (HFQLG final EIS 1999). Since the main HFQLG monitoring sites are 
determined randomly, it is not known yet how many of these sites would be included in the 
Sugarberry Project area.  

2.4.1 Monitoring for Botanical Resources 
Implementation Monitoring. Implementation monitoring would begin the year following project 

implementation. The objective would be to answer the following two questions from the HFQLG 
Monitoring Plan (1999): (1) were Threatened, Endangered, and Sensitive (TES) plants surveyed and 
protected? (2) were noxious weed introductions prevented and existing infestations suppressed?  

Effectiveness Monitoring. Effectiveness monitoring would begin three years after project 
implementation. The objective would be to answer the following four questions from the HFQLG 
Monitoring Plan (1999):  
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• How do TES plant species respond to resource management activities? Randomly selected 
units without TES plants would also be selected to determine if any new TES plant 
occurrences have occurred in response to management activities. 

• Were existing infestations of noxious weeds eliminated or contained? 

• Were all new infestations of noxious weeds eliminated or did some become established? 

• Did new infestations of noxious weeds occur during or following project implementation?  

A sample pool of botanical sites would be developed to address each of the above questions. The 
number of sites in each sample pool is limited to thirty and if that limit is exceeded then the sites to be 
monitored would be chosen randomly. If the limit is not reached then every site in the pool would be 
monitored. The monitoring would be done by Forest Service botanists who would conduct field visits, 
and record and analyze the results.  

Sampling would consist of photo plots established to monitor mastication, thinning and 
prescribed fire in areas with botanical concerns. These would be established with fuels and botany 
personnel and reread jointly.  

• This monitoring plan follows the direction of the HFQLG Act. Monitoring requirements 
are detailed in “Chapter 6: Monitoring Strategy,” of the HFQLG Act FEIS.  

2.4.2 Implementation Monitoring for Canopy Cover Retention 
• Canopy cover would be measured during project implementation (sale administrator or 

harvest inspector) to confirm a minimum of 40 percent canopy cover in DFPZs (CWHR 
Size Classes 5M, 5D, and 6) and 50 percent canopy in individual tree selection areas 
(CWHR Size Classes 4D, 4M, 5D, 5M, and 6). 

2.4.3 Defensible Fuel Profile Zone Monitoring 
Forest-wide DFPZ Monitoring. The HFQLG Act final supplemental EIS ROD (pages 13–14) 

outlines the monitoring strategy for the HFQLG Pilot Project. This monitoring strategy would apply 
to all DFPZ maintenance projects, so no additional monitoring strategies would be required (page 3). 

Project-level DFPZ Monitoring. DFPZ monitoring would not begin for approximately 5 years 
after construction has been completed, depending upon funding, because DFPZ effectiveness would 
not be seriously reduced for approximately 5 to 10 years in plantations and 10 to 20 years in older 
stands.  

A DFPZ monitoring program would be completed at 2- to 3-year intervals for the Sugarberry 
Project area until the DFPZ is no longer needed or funding is no longer available. The Forest Service 
would fully comply with the Council on Environmental Quality (CEQ) regulations for implementing 
National Environmental Policy Act (NEPA) requirements prior to conducting any maintenance 
activities.  
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DFPZ Site-Specific Monitoring Criteria. When both surface fuels (needles, twigs, branches) and 
fuel ladders (shrubs, brush, understory trees) exceed predetermined levels (Table 2-4), then DFPZ 
maintenance treatments may be evaluated and scheduled on a site-specific basis. The priorities for 
DFPZ treatment are (1) stands that meet both surface fuels and fuel ladder criteria, (2) stands that 
meet the surface fuel criteria, and (3) stands that meet the fuel ladder criteria. 

Table 2-4. DFPZ monitoring criteria. 
Surface Fuels Treat If Surface Fuels Exceeds: Retain After Treatment 

0–3 inch diameter Greater than ( > ) 7 tons per acre Approximately 5 tons per acre 

Large down wood > 15 tons per acre 10–15 tons per acre 

Fuel Ladder Treat if Fuel Ladder Exceeds: Fuel Height 

Shrubs/brush > 25 percent ground cover > 5 feet 

Understory trees > 15 percent canopy cover > 8 feet 

 

2.4.4 Monitoring for Prescribed Fire 
Photo Plot Implementation and Effectiveness Monitoring. Some plots would be placed in 

RHCAs and near areas of special botanical resource concern. The remaining plots would be placed in 
random areas in units with high fuel loading to show fire behavior, consumption, and retention. Plots 
would also be established in random units throughout the DFPZ to show effectiveness of all the 
different fuel treatments and mastication. Different treatments include, thinning /underburn, 
handcut/pile and burn.  

A global positioning system would be used to mark and establish plots for photo monitoring. 
Photos would be taken as the flaming front is passing through the plot area. Different angles might be 
taken to best illustrate fire behavior. Plots would be revisited one to two days after ignition to 
compare and contrast consumption and scorch. Revisits to plots would occur one, three, and five 
years after ignition. Photos would be taken to illustrate scorch, mortality, and regeneration. 

• Features that would be recorded with photos: (1) pre-burn to show existing fuel conditions; 
(2) photos during ignition to show fire intensity/behavior; (3) 1–2 days after ignition to 
show burn accomplishments (e.g., consumption, scorch); and (4) 1, 3, and 5 years after 
ignition to show accomplishments and effects of fire behavior (e.g., scorch, mortality, 
regeneration).  

2.4.5 Heritage Resources Monitoring 

• Monitoring during project implementation, in conjunction with other measures, may be 
used to enhance the effectiveness of standard protection measures.  

2.4.6 Monitoring for CWEs 
• Monitoring of BMP implementation and effectiveness is required for the Sugarberry 

Project to satisfy several different regulatory agencies and Forest Service requirements.  
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2.4.6.1 Central Valley Regional Water Quality Control Board (CVRWQCB) 
The CVRWQCB requires, as of 2006, that all BMPs related to skid trails, landings, stream 

crossings, and temporary roads be tracked and recorded. This tracking constitutes implementation 
monitoring. It would be performed under the timber sale administration process, and recorded on the 
timber sale administration report (Form R-5-2400-181).  

• The data collected would be submitted to the CVRWQCB as part of an annual report from 
the Forest. The effectiveness monitoring performed for the Region and HFQLG reporting 
requirements (see below) would also be reported to the CVRWQCB. The CVRWQCB may 
also request additional monitoring above and beyond these requirements, particularly if 
project watersheds have Equivalent Roaded Area (see Cumulative Watershed Effects 
section in Chapter 3) values exceeding TOC. 

2.4.6.2 Region 5 and the HFQLG Pilot Project.  
Implementation and effectiveness monitoring for CWEs are currently accomplished in Region 5 

through the BMP Evaluation Program. Forests within the HFQLG pilot project, including the Plumas 
National Forest, monitor BMPs through a similar program. On-site evaluations of projects are the 
core of the BMP monitoring protocol, and are assigned for each Ranger District on an annual basis. 
At least one in-channel evaluation of the effectiveness of BMPs in protecting beneficial uses of water 
is scheduled annually on each National Forest. Administrative evaluations by on-Forest Program 
Review Teams that review water quality for entire projects may be scheduled as needed.  

Sampling Design. Sites to be evaluated are identified by random or non-random sampling 
selection procedures. The process for randomly selecting sites to monitor begins by developing a 
sample pool of recently completed projects throughout the HFQLG Pilot Project. From this pool, 
units are randomly selected for evaluation of the implementation and effectiveness of 29 procedures 
that correspond to specific BMPs. Randomly identified sites are very important for drawing statistical 
conclusions about the implementation and effectiveness of BMPs. Sugarberry units would be 
included in the random sample pool for one or more years following the completion of project 
activities, and it is possible that several Sugarberry units would be chosen for random BMP 
monitoring.  

Sites that are selected non-randomly allow direct monitoring of management practice 
effectiveness in sensitive areas or areas that may be approaching or exceeding the TOC. Non-random 
selected sites are clearly identified and kept separate from the randomly selected sites by the District 
Hydrologist during data storage and analysis. 

Non-random selected sites are identified in various ways: 

• Identified as part of a monitoring plan prescribed in an environmental assessment, EIS, or a 
land and resource management plan. 

• Identified as part of a settlement or negotiated agreement. 

• Part of a routine site visit. 
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• Sites that are of particular interest to site administrators, specialist and/or management due 
to their sensitivity, uniqueness, and so forth. 

• Selected for a particular reason specific to local needs. 

Selected post-treatment BMP monitoring would occur in units in watersheds that are approaching 
or exceeding TOC.  

• Watershed Restoration Projects. Watershed restoration projects that are implemented for 
the Sugarberry Project would be monitored for several seasons following their construction 
to determine their degree of success, and to modify or repair them as needed. Monitoring 
and adaptation as necessary provide insight into the factors influencing project success or 
failure, as well as ensuring that watershed values are protected and enhanced as intended. 

2.4.7 Soils Monitoring 
Proposed group selection and DFPZ treatment units have been evaluated monitored pre-treatment 

based on Forest Plan standards and guides and the Region 5 soil quality analysis guidelines. 
Mitigations measures were designed to ensure compliance with the Forest Plan. All proposed 
treatment units meet or exceed Forest Plan standards and guides (“Section 3.10.6: Existing 
Condition”) and are expected to meet or exceed Forest Plan standards and guides following treatment 
if all mitigation measures are applied (“Section 3.10.7: Environmental Effects”). 

Sampling Design. Post-treatment monitoring conducted by a soil scientist would only occur as 
requested by timber sale administrator as part of contract compliance (i.e., mitigation measures listed 
in Appendix E were not met by the operator). Soil resource measure would be assessed using the 
method strategy outlined in “Section 3.10.5.3: Field Data Collection.”  

• BMP Evaluation Program monitoring as described in the CWEs monitoring section would 
address soil properties under several of the evaluation procedures, such as those for skid 
trails (T02) and timber sale administration (T05). 

2.4.8 Wildlife Adaptive Management and Monitoring  
Proposed oak enhancement is an opportunity to facilitate healthy oak communities to improve 

forest ecosystem health, thereby enhancing suitable habitat for wildlife. The objective is to reduce 
competition around suppressed oak trees. The desired outcome of the treatment is recruitment of oak 
saplings and/or increase tree size, resulting in more fire resistant stands.  

Sampling Design. Sites to be evaluated are identified by random or non-random sampling 
selection procedures. The random selection process for monitored sites involves looking at projects in 
the Feather River Ranger District. 

Monitoring would occur by field reviews and photo points of the area to compare and evaluate 
the outcome of reduced competition. Success would be measured by photo comparison.  
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• Monitoring Frequency. Monitoring type and frequency is as follows: (1) visual 
monitoring at the time of treatment, (2) visual monitoring post-treatment, (3) visual 
comparison before and after treatment, and (4) continue post-treatment monitoring for a 
minimum of 3 years.  

2.5 Development of the Alternatives ________________________   

2.5.1 Process Used to Generate the Alternatives 
The CEQ regulations for implementing the NEPA require federal agencies to rigorously explore 

and objectively evaluate all reasonable alternatives and to briefly discuss the reasons for eliminating 
any alternatives that were not developed in detail (40 Code of Federal Regulations [CFR] 1502.14).  

To provide a clear basis for choice among the options, indicator measures were used to compare 
how each alternative responded to the issues and objectives described in Chapter 1. The Forest 
Service Interdisciplinary Team (IDT) reviewed public comments from more than 30 commenters 
received during the scoping period and data collected by resource specialists to develop alternative 
ways of managing the project area landscape. These alternatives provide different approaches to: 

• Fulfill the purpose and need for the project as described in Section 1.4, and/or  

• Address key issues identified in Section 1.8.  

• The process used to generate alternatives to the Sugarberry proposed action complies with 
the implementing regulations of NEPA (40 CFR 1502.14). The regulations state that all 
federal agencies shall rigorously and objectively evaluate all reasonable alternative courses 
of action to any proposal that involves environmental impacts to federal public lands and/or 
resources. All alternatives incorporate applicable laws, regulations, and policies that govern 
land use on national forests.  

2.5.2 Alternatives Considered but Eliminated from Detailed Study 
Public comments received in response to the proposed action provided suggestions for alternative 

methods for achieving the purpose and resolving the need for action. Several alternatives suggested 
internally and by the public that did not meet the purpose and need for the project are summarized 
below. 

2.5.2.1 Alternative D  
During the scoping period for the Sugarberry Project, one commenter suggested analyzing an 

alternative that would fully implement the 2001 Sierra Nevada Forest Plan Amendment (SNFPA) 
ROD. The commenter stated that maintaining 50 percent canopy cover and not removing trees greater 
than 20 inches dbh—as called for by the 2001 ROD—would meet fire objectives and reduce impacts 
to species like the spotted owl and marten. In response to the commenter’s concern, the IDT 
developed an alternative that would: 
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• Apply the standards and guidelines of the 2001 ROD for fuel treatments within 1.5 miles of 
communities at risk, an area that roughly corresponds with the Wildland Urban Interface 
established by the 2001 ROD.  

• Retain a minimum of 50 percent canopy cover in DFPZ thinning units, as established by 
the 2001 ROD for several land allocations, including the General Forest Zone and 
Wildland Urban Interface Threat Zone (area from 0.25 to 1.5 miles from structures). 
Canopy would not be reduced more than 20 percent within urban zones and General Forest, 
and 10 percent within Home Range Core Areas (HRCAs), Old Forest Emphasis Area, and 
Stands of Large Trees with Moderate to Dense Canopy Cover (CWHR 5M, 5D and 6). 

• Retain trees 20 inches dbh and larger in DFPZ and ITS thinning units, as established by the 
2001 ROD for several land allocations, including the General Forest Zone and Wildland 
Urban Interface Threat Zone.  

• Retain trees 12 inches dbh and larger in Old Forest Emphasis Areas, HRCAs, and Stands of 
Large Trees with Moderate to Dense Canopy Cover (CWHR 5M, 5D and 6) outside urban 
areas or defense zones. 

• In DFPZs (areas within ¼ mile of urban areas), retain trees greater than 30 inches dbh with 
no canopy cover restrictions. 

• Drop all group selection treatments in the project area.  

The Sugarberry IDT recommended that this alternative be eliminated from detailed consideration 
because it would not fully meet the purpose or resolve the need for the project. This recommendation 
is based on the following: 

• Preliminary economic analysis of this alternative today indicates that the product removal 
portion of this alternative would result in a cost to the Treasury of $83,000 (total harvest 
value) while implementing the service contract work would cost an additional $1,060,630. 
Total project cost under this alternative is estimated to exceed 1.1 million dollars. These 
costs are driven by: 

– A 20 inch dbh limit in DFPZ and ITS thinning units. Trees in the size range of 20 to 
30 inches dbh have over twice the value of smaller trees and much greater board foot 
volume. Though fewer of these large trees have to be removed compared to smaller 
diameter trees, they greatly increase the economic feasibility and efficiency of the 
project by providing much-needed value.  

– Increase in canopy cover requirements in DFPZ thinning units. Two DFPZ thinning 
units in the Sugarberry Project would fall under these more restrictive 2001 
Framework regulations. Increasing canopy cover would reduce the amount of sawlogs 
removed from the project area. Estimated board foot yield of these units when thinned 
to 50 percent canopy cover are less than 2.5 thousand board feet (MBF) per acre. It is 
estimated that 6 MBF per acre may be harvested if thinned to 40 percent canopy cover. 
Generally greater than 5 MBF/acre is desirable to break even on a thinning operation. 
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– Elimination of group selection harvest means potential harvest value cannot be used to 
offset the cost of the fuel treatments. 

– Implementation of biomass removal to treat existing fuels and activity-generated slash 
can be very costly, depending on the market at the time of implementation and hauling 
costs (distance to market).  

• Several projects planned under the standards and guidelines of the 2001 SNFPA are 
currently being implemented on the Feather River Ranger District. As these projects are 
implemented, fire managers are finding that the restrictions on upper diameter limits, 
canopy minimum limits, and canopy cover reduction are limiting their ability to construct 
effective DFPZs in some cases. In order to retain 50 percent canopy, for example, fire 
managers have had to leave trees that connect fuels on the forest floor to the tree crowns. 
These are often trees located beneath the drip lines of larger trees or immediately adjacent 
to the canopies of other trees which could increase the probability of crown fire behavior. 
Additionally, fuels prescriptions under the 2001 Framework projects were designed to burn 
with an average flame length of 6 feet or less if the stand were to burn under 90th percentile 
weather, except in the defense zone (1/4 mile from areas with a high density of residences) 
where it was 4 feet or less (SNFPA ROD 2001). According to Rothermel’s hauling chart 
the upper limits for direct attack by fire fighters is 4 foot flame lengths and 6 foot for 
mechanized equipment, such as dozers and engines. Desired flame length condition for 
DFPZs is 4 foot or less under 90th percentile weather conditions regardless of location.  

• Specifically to the Sugarberry Project area, many of the DFPZ acres within Sugarberry 
were originally part of the Lower Slate and Upper Slate Projects that were completed under 
the 2001 Framework. Prescriptions for CWHR Size Class 4 and 5 stands generally 
removed trees to approximately 50 percent canopy cover with no removal of trees greater 
than 20 inches dbh. Trees greater than 12 inches dbh were not removed in CWHR Size 
Class 5 stands outside defense zones. The mark under these prescriptions generally 
harvested approximately 1 MBF of sawlogs per acre with the additional removal of 
biomass-sized material (<9 inches dbh). Communication with local purchasers notes a lack 
of interest in thin-only sales with less than 5 MBF per acre. Other prescriptions in the 
project required the removal or rearrangement of biomass-sized or smaller material only. 
High harvest costs of small material in dense stands, the cost of hauling biomass, and the 
high costs of non-product removal treatments (e.g., mastication or hand cut pile burn areas) 
made the project uneconomical—there was insufficient revenue generated from sawlog 
volume to pay for the proposed service work and biomass removal. As a result, much of the 
work proposed was never completed. Several units were not underburned do to lack of 
funding; therefore, the desired fuel conditions were not met. 

2.5.2.2 Alternative E  
During the public comment period for the Sugarberry Project several commenters were concerned 

that proposed treatments would alter habitat components and reduce habitat suitability for the 
California spotted owl and other sensitive wildlife species. Several modifications of Alternative E 
were analyzed, specifically to look at how the treatments proposed would affect habitat suitability for 
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the spotted owl, northern goshawk, and carnivores. Variations considered modified treatments in 
suitable habitat types to reduce impacts to those species of concern. Three variations were analyzed, 
the first would have reduced removal of medium to large trees through the elimination of group 
selection in CWHR 5M and 5D habitat types across the project. The second would have reduced 
impacts in spotted owl HRCAs through the elimination of group selection in these habitat areas. The 
third would have eliminated group selection in both CWHR 5M and 5D habitat types and spotted owl 
HRCAs. All three variations would have retained 50 percent canopy cover across treatment units in 
the project where existing. All other treatments would remain the same as proposed in Alternative B. 
The differences in each variations as compared to Alternative B are shown below. 

• Variation 1. Elimination of group selection in CWHR 5 — Group selection would not 
be implemented in stands dominated by medium to large trees (greater than 24-inches dbh) 
with moderate to dense canopy cover (CWHR stands 5M and 5D). Group selection would 
be limited to approximately 615 acres. Canopy cover of units 905A and 905B would be 
reduced to 50 percent. 

• Variation 2. Elimination of group selection in spotted owl HRCAs — Group selection 
would not be implemented in stands located within HRCAs. Group selection would be 
limited to approximately 475 acres. Canopy cover of units 905A and 905B would be 
reduced to 50 percent. 

• Variation 3. Elimination of group selection in CWHR 5 and HRCAs — Group 
selection would not be implemented in stands dominated by medium to large trees (greater 
than 24-inches dbh) with moderate to dense canopy cover (CWHR stands 5M and 5D) or in 
stands within HRCAs. Group selection would be limited to approximately 295 acres. 
Canopy cover of units 905A and 905B would be reduced to 50 percent. 

The variations of these alternatives were considered by the line officer, but eliminated from 
further analysis because of reasons stated in Section 2.5.2.1 as well as the conclusion of cumulative 
effects presented in HFQLG Pilot Project and assessed in the SNFPA final supplemental EIS. This 
concluded that habitat changes would not result in the loss of viable California spotted owl habitat or 
other species of concern. Group selection harvest acres within CWHR Size Class 5 and HRCAs in 
Alternative B (the alternative with the greatest acreage of group selection harvest proposed) would 
consist of less than 5 percent of the total CWHR Size Class 5 and HRCA acres on public land within 
the Sugarberry Project area. Moreover, the U.S. Fish and Wildlife Service has concluded that owl 
populations in the Sierra Nevada are stable or increasing. Furthermore, analysis of the Sugarberry 
Project area indicated that there would be little difference in owl habitat, at both a landscape or 
project area level, in treating stands to 40 percent verses 50 percent residual canopy cover. This is 
partially due to the two units proposed for thinning to 40 percent canopy were in not within HRCAs 
or stands dominated by CWHR Size Class 5M and 5D. The Sugarberry IDT recommended that this 
alternative be eliminated from detailed consideration because it would not fully meet the purpose or 
resolve the need for the project. This recommendation is based on the following: 

• Elimination of group selection harvest in CWHR 5 habitat types and HRCA harvest 
acreage means additional potential harvest value cannot be used to offset the cost of the 
fuel treatments. The project costs would be less than Alternative D, however, the 
alterations of this alternative would range from an estimated $760,000 to $900,000.  
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• Layout challenges would likely further reduce total group selection acreage available from 
the estimates above, additionally reducing economic feasibility of the project. The 
northeastern portion of the Sugarberry group selection units have extensive coverage of 
HRCAs while the southern half of the project area is covered by both HRCAs and CWHR 
5M and 5D. By removing CWHR 5M, 5Ds and HRCAs, stands would often be broken into 
smaller areas. Most stands are already segmented into smaller pieces from protected areas 
including RHCAs, archeological and botanical controlled areas, northern goshawk PACs 
and spotted owl PACs. Land available for group selection could become isolated from 
other groups making harvest of these areas impractible and economically unfeasible.  

• Additionally, acreage would likely be reduced from the above estimates due to the logistics 
required to do helicopter logging. It is estimated that one million board feet is generally 
required to implement a helicopter timber sale due to the expense of bringing in the 
machinery and the added expenses of logging by helicopter. The Sugarberry Project under 
Alternatives B and C currently have just under one million board feet of helicopter harvest, 
primarily between Howland Flat and Gibsonville. Lands in HRCAs, CWHR 5M and 
CWHR 5D cover much of the area planned for group selection helicopter logging. The 
reduced acres under the three alterations of Alternative E may reduce timber volumes to a 
point making helicopter logging economically unfeasible. Although the aspen enhancement 
units are not within HRCAs or CWHR 5M/5D, their completion is unlikely without the 
added group selection volume required to have a helicopter sale.  

• Implementation of biomass removal to treat existing fuels and activity-generated slash can 
be very costly, depending on the market at the time of implementation and hauling costs 
(distance to market).  

• There would be little change in habitat with this alternative due to the percent of nesting 
habitat acres affected by group selection in any of the action alternatives proposed. It is 
estimated that the Alternatives B and C would impact less than 5 percent of total HRCA, 
and CWHR 5M and 5D habitat. Under Alternative B an estimate of 745 acres of group 
selection would lie within the 17,400 acres of HRCAs and CWHR 5M and 5D on public 
land. Additional habitat acres exist in the form of PACs (there are 21 spotted owl PACs in 
the Project Area). The variations of Alternative E would not greatly reduce impacts to owl 
habitat due to the small amount of harvest planned and the quantity of existing habitat in 
the area. 

2.5.2.3 Alternative F 
The original proposed action was distributed to the public in June of 2006. The scoping letter 

proposed the following activities: 

• Construct approximately 2,100 acres of DFPZ using mastication (300 acres), underburning 
(1,400 acres), hand cutting and pile burning (30 acres), and mechanical thinning and 
biomass removal (400 acres). 

• Harvest 1,300 acres of group selection and 300 acres of area thinning in addition to the 
mechanical thinning in the DFPZs. 
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• Road improvements including reconstruction (27 miles), construction of new classified 
roads (3 miles), construction of temporary spurs (12 miles), and decommissioning 
unauthorized roads (4 miles). 

• Improve health of unique plant communities: black oak enhancement (100 acres) and aspen 
enhancement (20 acres). 

• Restore and enhance aquatic and riparian habitat by replacing six culverts, restoring 
meadows, stabilizing stream channels, and constructing one sediment settling pond. 

• Extensive field work during the 2006 season led IDT members to propose a number of 
changes to the proposed action (Alternative B, Modified Proposed Action). Changes 
include use of different treatments to achieve desired conditions, elimination of units from 
further consideration because of existing conditions or treatment constraints, and 
development of new treatment units to address public concerns and/or needs identified 
during field review. A summary of the major changes is provided below.  

• Total acres of DFPZ construction remains at approximately 2,100 acres. However, public 
comments and field verification of the areas proposed for treatment led to the following: 

– New units are proposed for fuel reduction around the town of La Porte (units LP1 and 
LP2) and along road SC 690 (units 914B and 914C) to respond to concerns about 
existing fuel conditions near the community. 

– Treatment of approximately 850 acres was changed from underburning to mechanical 
treatment (e.g., mastication or hand cut tractor pile). These changes are recommended 
because available burn windows often do not allow fire managers sufficient time to 
complete scheduled prescribed burning. Use of mechanical treatments in these areas 
would achieve desired fuels objectives and allow greater flexibility during 
implementation. 

– Lack of volume and canopy cover on approximately 150 acres of the DFPZ thinning 
units led the IDT to change the prescription in these units to mastication and hand cut 
tractor pile.  

• Acres of area thinning decreased from 300 to 155 acres to avoid impacts to archaeological 
resources, rare plants, or riparian areas. 

• Acres of group selection decreased from 1,300 to 1,040 acres because:  

– Field review indicated that the area was not suitable for group selection due to the 
number of large trees or placement constraints. 

– Dropping groups was necessary to avoid impacts to archaeological resources, rare 
plants, or riparian areas.  
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• Two proposed culvert replacements and one streambank stabilization project were dropped 
from further consideration because field review indicated that the areas had healed 
naturally and were not in need of restoration. 

• Field review identified unstable channels in Potosi Meadow and a fish barrier on Pearson 
Ravine; both of these activities have been added to the proposal. 

• Because of the extent of these changes, the IDT recommends that the original proposed 
action be eliminated from detailed study in the EIS.  

2.6 Design Features, Mitigation Measures, and Monitoring _____  

Appendix E summarizes all design features, mitigations, and monitoring analyzed in “Chapter 3: 
Affected Environment (Existing Conditions) and Environmental Consequences” of this EIS. The 
design features, mitigations, and monitoring would be applied to avoid, minimize, or rectify impacts 
on affected resources from implementation of any of the alternatives. Their purpose and effectiveness 
is described in specific resource sections of Chapter 3. Mitigations are common to all action 
alternatives unless otherwise noted. A detailed description of project mitigations can be found in 
Appendix E of this DEIS. 

Two stages of monitoring are discussed in Appendix E: implementation and effectiveness. 

Implementation monitoring is used to determine the degree and extent to which the application of 
standards and guidelines and mitigation measures are meeting management direction and intent. 

Effectiveness monitoring is used to determine the degree to which implemented resource 
management activities are meeting objectives. The effectiveness of standards, guidelines, or 
mitigations cannot be assessed without first confirming that those standards and guidelines were 
actually implemented. Information from monitoring will help guide future activities and/or adjust 
current management practices. 

The overall goals of monitoring activities are to: 

• Provide information useful to managers responsible for applying the principles of adaptive 
management 

• Assist the public in gauging the success of implementing the resource management 
activities as designed 

• Assess the effectiveness of the resource management activities in achieving resource 
objectives. 

2.7 Comparison of Alternatives Considered in Detail __________  

The measurement indicators identified in Chapter 1 (Sections 1.4.2 and 1.8.2) are used to describe 
how well the alternatives meet the purpose and need and address the issues identified in Chapter 1. 
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Again, the five project objectives are: 

• Protect rural communities in the Wildland Urban Interface by reducing the risk of a high-
intensity wildfire. 

• Move the project area toward the desired future condition of a healthy, fire-resilient 
ecosystem. 

• Provide jobs and an adequate timber supply to contributes to the economic stability of rural 
communities. 

• Promote the health of unique plant communities, specifically aspen, and black oak. 

• Implement restoration projects to achieve healthy aquatic and riparian ecosystems and 
improve wildlife habitat. 

The following issue was identified during the scoping period: 

Issue Statement 1: Implementing ground-disturbing activities in watersheds that are 
approaching or over the TOC increases the risk of adverse effects and CWEs. 

• The following narrative summarizes the effects of each alternative for the five objectives 
and one issue statement. Table 2-5 provides a comparison of alternatives in terms of 
meeting project objectives and summarizes the effects of each alternative considered in 
detail. 

2.7.1 Summary of Environmental Consequences  
Related to Project Objectives 

The environmental effects of each alternative considered in the Sugarberry Project Draft 
Environmental Impact Statement (DEIS) are summarized below. The summary focuses on the 
environmental consequences of each alternative based upon the five project objectives and the issues 
(described below) raised by the public, as measured by a set of measurement indicators developed to 
show the differences between the alternatives and provide a clear basis for the decision to be made by 
the Responsible Official. “Chapter 3: Affected Environment and Environmental Consequences” 
describes the additional effects on each resource area in detail. 

Protect Rural Communities and Forest Ecosystems from High-intensity Wildfires 

There are many uncertainties associated with predicting fire behavior. While the models can be 
used to show a relative difference in predicted fire behavior between the no-action and action 
alternatives, there are limitations to the models themselves and the coarse-scale data used to predict 
fire behavior. Although Alternatives B and C were modeled reflecting the respective differences in 
stand conditions, the fire behavior prediction outputs were the same (see Table 2-5). 
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Table 2-5. Sugarberry Project Purpose and Need and Issues Objectives comparing each alternative 
and the Proposed Action. 

 
Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Purpose and Need 

Protect rural communities and forest ecosystems from high-intensity wildfires 

Fuel loading (tons per acre) 11.1 5.2 5.2 

Fire type (crown or surface)  Passive Crown Surface Surface 

Flame length (feet) percent >6 <4 <4 

Canopy base height (feet) 2.5 19.8 19.8 

Promote a healthy all-aged, multistoried, fire-resilient forest 

Tree species composition Maintain movement 
towards increased 
shade-tolerant species 

Initiate shift towards 
increased shade 
intolerant species; shift 
towards historical 
reference condition 

Initiate shift towards 
increased shade 
intolerant species; shift 
towards historical 
reference condition 

Stand density Long-term increase in 
stand density 
 

Decrease in stand 
densities.  
Removal of most trees 
<9 inches dbh in ITS 
and DFPZ units; 
Removal of trees 9–
30 inches in patches in 
group selection units 

Same as Alternative B 
with the following 
exceptions: 
*20 fewer GS acres  
*5 fewer ITS acres  

 AVERAGE 
CWHR 4s & 5s: 
Average of >1000 TPA 
<10 inches dbh;  
Average TPA >10 
inches dbh = 100  
Basal area = 280 

DFPZ and ITS CWHR 
4s & 5s: 
Most TPA <10 inches 
dbh removed; 
TPA >10 inches dbh= 
60-100 
Basal area= 200-260 ft2 

Group Selection: 
TPA>30 inches dbh = 
11–12 
Basal area=120 

DFPZ and ITS CWHR 
4s & 5s: 
Most TPA <10 inches 
dbh removed; 
TPA >10 inches dbh= 
60–100 
Basal area= 200–
260 ft2 

Group Selection: 
TPA>30 inches dbh 
=11–12 
Basal area=120 

Structure (horizontal and vertical 
arrangement of canopy layers within 
stand) 

Overlapping canopy 
layers with average 
canopy cover of 60%;  
Continuous vertical 
canopy layers 
(understory to mid-story 
to overstory ladder 
fuels) 

Reduce canopy cover 
to 40–50% in DFPZ & 
ITS thinning units; 
reduce understory 
layers in all DFPZ units 
by removing trees 
<9 inches dbh. 

Reduce canopy cover 
to 40–50% in DFPZ & 
ITS thinning units; 
reduce understory 
layers in all DFPZ units 
by removing trees 
<9 inches dbh. 

Landscape age class distribution Long-term maintenance 
of mid-seral stands 
across the project area; 
approximately 60% in 
mid-seral stands 

Initiate shift to all-aged 
forest;  
2% increase to early 
seral through group 
selection  
1% acreage change 
from mid seral to late 
seral through DFPZ and 
ITS  

Initiate shift to all-aged 
forest;  
2% increase to early 
seral through group 
selection  
1% acreage change 
from mid seral to late 
seral through DFPZ and 
ITS 
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Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Contribute to the stability and economic health of rural communities 

Number of jobs created  0 427 420 

Employee related income created 
(dollars) 

0 18,381,700 18,066,400 

Net harvest value (dollars) 0 422,700 379,300 

Total project value (dollars) 0 -662,900 -712,600 

Promote the health of unique plant communities 

Acres of aspen stands treated 0 Acres 
0% of total aspen acres 
in Sugarberry Project 
Area 

20 Acres 
100% of total aspen 
acres in Sugarberry 
Project Area 

20 Acres 
100% of total aspen 
acres in Sugarberry 
Project Area 

Conifer encroachment of aspen High encroachment; 
aspen stand size 
shrinking 
13% of total basal area 
is aspen 
25% of total TPA is 
aspen 

Potential to increase 
aspen stand size; risk 
of stand loss reduced 
71% of total basal area 
is aspen 
85% of total TPA is 
aspen 

Potential to increase 
aspen stand size; risk 
of stand loss reduced 
71% of total basal area 
is aspen 
85% of total TPA is 
aspen 

Acres of black oak treated 0 100 100 

Promote healthy aquatic and riparian ecosystems 

Miles of fish-accessible aquatic habitat in 
Potosi stream network. 

1.2 2.7 2.7 

Miles of accessible aquatic habitat in 
Pearson Ravine stream network. 

1.0 2.0 2.0 

Miles of accessible aquatic habitat in 
Rock stream network. 

5.6 7.1 7.1 

Miles of accessible aquatic habitat in 
Gold Run stream network. 

2.1 2.4 2.4 

Miles of accessible aquatic habitat in Fish 
Meadow stream network. 

1.8 2.3 2.3 

Acres of meadow in improved condition 0 7 7 

Other Issues 

Avoid moving subwatersheds near or over the TOC 

Number of subwatersheds approaching 
TOC 

3 4 5 

Number of subwatersheds over TOC 1 2 1 

Percent of Gold Run Creek and Fish 
Meadow treatment areas in stable or 
vegetated condition.  

0–25 >50 >50 

Percent of Upper Dutch Diggings 
treatment area in vegetated condition 

<50 >50 >50 
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Alternative A 
(No Action) 

Alternative B 
(Proposed Action) Alternative C 

Upper Dutch Diggings sediment 
catchment capacity in cubic yards. 

Insufficient to capture 
sediment in the Rabbit 
Creek system 

Increase by 25,000 -
50,000 cubic yards 

Increase by 25,000 -
50,000 cubic yards 

Other Resource Issues 

Protect heritage resources heritage 

Occurrence of heritage resources in 
treatment areas 

N/A Flag and avoid Flag and avoid 

Wildlife Habitat Changes 

Potential percent reduction of total HRCA 
acres in Sugarberry Project Boundary 

N/A ≤5% ≤5% 

Potential percent reduction of total 
CWHR 4M & 4D acres in Sugarberry 
Project Boundary 

N/A ≤3% ≤3% 

Potential percent reduction of total 5M & 
5D acres in Sugarberry Project Boundary 

N/A ≤5% ≤5% 

Potential percent reduction of total 
carnivore network acres in Sugarberry 
Project Boundary 

N/A 1% 1% 

Protect threatened, endangered, or proposed species; protect rare plants; prevent the spread of non-native 
species 

Threatened, endangered, or proposed 
species 

N/A N/A N/A 

Rare plants No direct effects Potential for physical 
damage to only one of 
the five rare plant 
species in project area. 

Potential for physical 
damage to only one of 
the five rare plant 
species in project area 

Noxious weeds N/A Flag and avoid Flag and avoid 

Avoid adverse impacts to long-term soil productivity 

Effective soil cover percent All proposed treatment 
units exceed Forest 
Plan Standard and 
Guides. 

All proposed treatment 
units exceed Forest 
Plan Standard and 
Guides if mitigations 
are applied correctly. 

All proposed treatment 
units exceed Forest 
Plan Standard and 
Guides if mitigations 
are applied correctly  

 

 



Draft Environmental Impact Statement 
Sugarberry Project  Plumas National Forest 

Chapter 2 – Alternatives 2-31 

Promote A Healthy All-Aged, Multistoried, Fire-Resilient Forest 

Tree species composition. Under the no-action alternative (Alternative A), the number of shade 
intolerant species, such as ponderosa pine or Jeffrey pine and other fire resistant tree species would 
continue to decrease. Both action alternatives would increase the number of shade intolerant species, 
thereby shifting stands towards historical reference conditions.  

Stand density and structure. The no action alternative would retain continuous vertical canopy 
layers (understory to mid-story to overstory ladder fuels) in proposed treatment units with many areas 
averaging over 1,000 trees per acre (TPA). Basal area would average 280 feet squared. Under the no-
action alternative, canopy cover averages approximately 60 percent. 

Alternatives B and C would remove most of the understory trees within DFPZ and ITS treatment 
units and leave approximately 60–100 trees per acre. Group selections would retain an average of 11 
to 12 trees per acre greater than 30 inches dbh in the action alternatives. Alternatives B and C would 
reduce basal area to approximately 200–260 feet squared in thinning units, and to an average of 
120 feet squared in group selections. Canopy cover would be reduced to 40 or 50 percent in DFPZ 
and ITS thinning units. Alternatives B and C would have similar silvicultural prescriptions, however 
Alternative C would exhibit a 20 acre reduction in group selection (GS) and a 15 acre reduction of 
ITS from Alternative B.  

Landscape age class distribution. The no-action alternative would maintain stands in the 
Sugarberry Project area with mid-seral stand characteristics. Alternatives B and C would result in 
reduced canopy cover in DFPZ & ITS thinning units. Thinning to promote tree growth into larger size 
classes and group selection to regenerate areas would initiate a shift to an all-aged forest. Under both 
action alternatives there would be a 2 percent acreage increase to early seral through group selection 
and a 1 percent acreage change from mid seral to late seral through DFPZ and ITS.  

Contribute to the stability and economic health of rural communities. The revenues that the 
project would bring to the Treasury (or net harvest revenues) are slightly more for Alternative B than 
for Alternative C. Both action alternatives would cost money to implement. The total project value, 
which takes both the timber sale receipts and the service contract costs into consideration would be 
approximately $-663,000 in Alternative B, versus $-713,000 in Alternative C. The number of direct 
and indirect jobs would be higher in Alternative B than Alternative C. Alternative B would create 
427 jobs, while Alternative C would create 420 jobs. The amount of employee related income would 
similarly be more with Alternative B. This is in large part due to the amount of group selection and 
ITS acres that would be dropped under Alternative C.   

• Unique Plant Communities. Under the no-action alternative aspen stands and black oak 
would continue to be encroached by shade-tolerant conifers and threatened by the build-up 
of fuels and subsequent stand-replacing wildfires. The Sugarberry Project area would have 
high conifer encroachment and shrinking aspen stands under the no-action alternative. The 
number of aspen acres treated would be 0 under the no-action alternative and 20 under the 
action alternatives. The action alternatives would give aspen stands the potential to increase 
in size, thereby reducing the risk of losing aspen stands in the Sugarberry Project area. 
Under the no-action alternative 0 acres of black oak would be treated, versus 100 acres 
under the action alternatives.  
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Other Issues 

Watershed Condition. Portions of the CWE analysis area are highly disturbed and one 
subwatershed exceeds TOC for CWE under the existing condition. Alternative B would add to the 
disturbance in several subwatersheds, increasing the risk of 1) generating cumulative off-site 
watershed effects and 2) detrimentally impacting downstream water quality and beneficial uses of 
water. However, the risk of these potential effects would be reduced by implementing RHCA 
protection (riparian buffers) and BMPs to reduce the number and severity of nonpoint sources of 
pollution (sedimentation). Alternative C is designed to further reduce this risk, while still 
implementing an effective DFPZ and achieving the other elements of the purpose and need. It does so 
by reducing or eliminating the acreage of group selection and individual tree selection in the 
watersheds at highest risk of CWE related to Forest Service activities, and by performing some DFPZ 
treatments by hand rather than mechanically in some of these high-risk watersheds. 

• Under the no-action alternative, 0–25 percent of the area of the Gold Run Creek and Fish 
Meadow restoration sites would be in a stable or vegetated condition. Less than 50 percent 
of the Upper Dutch Diggings area would be in a vegetated condition, with an unknown but 
insufficient sediment catchment capacity. Following the successful implementation of 
either action alternative, the area of the Gold Run Creek and Fish Meadow sites in a stable 
or vegetated condition would be greater than 50 percent. More than 50 percent of the Upper 
Dutch Diggings area would be in a vegetated state and the sediment catchment capacity 
would increase by 25,000–50,000 cubic yards under the action alternatives. No meadow 
improvement would be accomplished under the no-action alternative. Under both action 
alternatives, the condition of 7 acres of meadow would be improved. 

Other Resource Issues 

Wildlife Concerns. Under the no-action alternative, wildlife species dependent on forested areas 
to maintain their population would continue to be at a higher risk of stand replacing wildfires. In 
comparison, the action alternatives created a more fire-resilient heterogeneous forest. Improvement of 
stream crossings and increased accessibility to streams would result from the action alternatives. The 
action alternatives would open accessibility to 4.8 miles of stream currently blocked or otherwise 
inaccessible to fish species. Wildlife habitat including areas in HRCAs, CWHR 4M, 4D, 5M and 5D, 
and carnivore networks could be reduced across the project area (Table 2-5). 

Protect Heritage Resources. The no-action alternative would not directly affect heritage 
resources, although the continued build-up of flammable fuels could negatively affect heritage 
resources if the Sugarberry Project area were to burn. Under the action alternatives, heritage resources 
in the Sugarberry area will be flagged and avoided by all treatment operations. 

Protect Threatened, Endangered, or Proposed Species. The Sugarberry Project area does not 
contain any threatened, endangered, or proposed plants. Therefore, neither the no-action alternative, 
nor the action alternatives will have any effect on these botanical resources.  

Protect Rare Plants. The no-action alternative will have no direct effect on the five rare plant 
species in the Sugarberry Project area. However, habitat would become more susceptible to high 
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intensity wildfire, becoming prone to noxious weed invasion as a result of high intensity wildfire 
under this alternative. The action alternatives will not have direct effects on four of the five rare plants 
in the Sugarberry Project area because they either fall outside of treatment units or they will be 
protected by controlled areas. The only species that could be affected by the action alternatives is 
Quincy lupine. Mature plants may be uprooted, buried, or physically damaged in other ways by 
harvest activities. This project in unlikely to have any negative effects to the Quincy lupine because it 
is tolerant of moderate to high levels of disturbance and requires openings in the forest canopy to 
reproduce. Approximately 30 percent of the plants in the analysis area are located in a group selection 
unit, and they will likely benefit from Alternatives B and C. Also, there are four occurrences outside 
of treatment units, within 1 mile of Quincy lupine that will be treated. In the unlikely event that plants 
within the treatment unit are killed, the geographic distribution of plants will be maintained.  

Prevent the Spread of Non-native Species. The no-action alternative would not have any direct 
effect on non-native plants. The action alternatives would not adversely affect non-native plants 
because no high priority species are located within treatment units. However, skeleton weed and 
yellow starthistle are adjacent to a group selection unit. These two infestations will be flagged and 
avoided by all project activities. Two weeds that are common in the analysis area are Klamathweed 
and bull thistle. 
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Chapter 3. Affected Environment  
and Environmental Consequences 

3.1 Introduction__________________________________________  

This chapter summarizes the physical, biological, social, and economic environments of the 
Sugarberry Project area and the environmental effects that would result from the implementation of 
any of the alternatives. This chapter also presents the scientific and analytical basis for comparison of 
the alternatives presented in “Chapter 2: Alternatives.” 

Each resource section in this chapter provides a summary of the project-specific reports, 
assessments, and input prepared by Forest Service specialists, which are incorporated by reference in 
this Draft Environmental Impact Statement (DEIS). The following reports and memoranda are 
incorporated by reference: Botanical Biological Evaluation, Botany Report, and Noxious Weed Risk 
Assessment; Biological Assessment / Biological Evaluation (BA/BE) for Fish and Wildlife; Human 
Health and Safety Risk Assessment, Hydrology Report; Silviculture Appendices; Soils Report; Fire 
and Fuels Report; Recreation, Visuals, Lands, and Minerals Report; and the Heritage Resources 
Report. These reports or memoranda are part of the project record on file at the Feather River Ranger 
District in Oroville, California. Copies are available upon request by contacting John Zarlengo, 
National Environmental Protection Act (NEPA) contact at (530) 534-6500. 

3.1.1 Scope of Analysis 
The “Affected Environment” section under each resource topic describes the existing, or baseline, 

condition against which environmental effects were evaluated and from which progress toward the 
desired condition can be measured. Environmental consequences form the scientific and analytical 
basis for comparison of alternatives, including the proposed action, through compliance with 
standards set forth in the 1988 Plumas National Forest Land and Resource Management Plan 
(LRMP) (also referred to as the “Forest Plan”), as amended, and a summary of monitoring required 
by NEPA and National Forest Management Act of 1976 (within Silviculture appendices on file at the 
Feather River Ranger District). The environmental consequences discussion centers on direct, 
indirect, and cumulative effects, along with applicable mitigation measures. Effects can be neutral, 
beneficial, or adverse. The “Irreversible and Irretrievable Commitments of Resources” section is 
located at the end of this chapter. These terms are defined as follows: 

• Direct effects – caused by the action and occur at the same place and time as the action. 

• Indirect effects – caused by the action and are later in time, or further removed in distance, 
but are still reasonably foreseeable. 

• Cumulative effects – those that result from the incremental impact of the action when 
added to other past, present, and reasonably foreseeable future actions. 
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• Irreversible commitments of resources – permanent or essentially permanent resource 
use or losses. They cannot be reversed, except in the extreme long term. Examples include 
mineral extraction or loss of soil productivity. 

• Irretrievable commitments of resources – losses of productivity or use for a period of 
time. One example is road construction on suitable timber lands. Timber growth on the 
land is irretrievably lost while the land is used as a road, but the timber resource is not 
irreversibly lost because the land could grow trees again in the near future. 

3.1.2 Description of Alternatives 
The following are brief descriptions of the alternative management scenarios analyzed for 

this proposal. 

• Alternative A (the no-action alternative) addresses the NEPA requirement to analyze a 
no-action alternative and the potential effects of taking no action. 

• Alternative B (the proposed action) calls for the reduction of fire hazards around rural 
communities by constructing approximately 2,100 acres fuel breaks known as Defensible 
Fuel Profile Zones (DFPZs). The harvest of trees using group selection silvicultural 
methods on approximately 1,040 acres and individual tree selection (ITS) silvicultural 
methods on approximately 155 acres would also occur. Associated road system 
improvement work such as new road construction, road reconstruction, new temporary 
road construction, and road decommissioning would be performed. A range of aquatic and 
wildlife habitat improvement activities such as enhancing meadows, aspen and black oak 
stands, and removing or upgrading culverts for fish passage would be carried out in the 
Sugarberry area. 

• Alternative C would modify the Sugarberry Proposed Action to reduce disturbance in 
watersheds over Threshold of Concern (TOC), and in one subwatershed that would exceed 
TOC with the proposed action. Alternative C would reduce approximately 20 acres of 
group selection and 5 acres of ITS from treatments proposed in Alternative B. It would also 
change the timber harvesting system of approximately 15 acres of ITS and groups within 
the ITS matrix from ground-based equipment to a helicopter harvesting system. Alternative 
C would alter DFPZ treatments from Alternative B as follows: approximately 125 acres of 
hand cut-tractor pile would convert to hand cut-hand pile (in portions unit 901A). Oak 
enhancement and aspen release treatments would remain the same. In all cases, proposed 
action activities were modified only as much as needed to reduce equivalent roaded area 
(ERA) below TOC. 

3.1.3 Cumulative Effects Analysis 
The cumulative effects analysis area varies for each resource. Past activities are considered part of 

the existing condition and are discussed in the “Affected Environment (Existing Conditions)” and 
“Environmental Consequences” section under each resource. Appendix G, Map 6 “Planned EM 
Projects” depicts the DFPZ projects on the Feather River Ranger District that are in progress, 
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planned, or proposed. The analysis of cumulative effects is consistent with the direction provided in 
the Council on Environmental Quality's (CEQ) June 24, 2005, memorandum titled, “Guidance on the 
Consideration of Past Actions in Cumulative Effects Analysis.” In the memorandum, the CEQ 
provides guidance on the extent to which federal agencies are required to analyze the environmental 
effects of past actions when they describe the cumulative environmental effects of a proposed action 
in accordance with Section 102 of the NEPA and the CEQ regulations for implementing the 
procedural provisions of NEPA, 40 Code of Federal Regulations (CFR) parts 1500-1508. The CEQ 
memorandum is hereby incorporated by reference. 
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3.2 Air Quality __________________________________________  

3.2.1 Introduction 
Prescribed fire is one of the primary activities proposed for the Sugarberry Project that would 

have a direct impact on air quality. Prescribe burning would be conducted during fall, spring, or 
winter—the most favorable times in terms of smoke dispersion. A secondary source of impacts on air 
quality would be from dust and internal combustion engine emissions during project harvest, 
mastication, and road construction activities.  

3.2.2 Regulatory Framework 
Air quality is managed through a complex series of federal, state, and local laws and regulations. 

The U.S. Environmental Protection Agency (EPA) has the primary federal role of ensuring 
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. State and local Air Pollution Control Districts and Air Quality Management Districts 
(AQMDs) have the primary responsibility of carrying out the development and execution of State 
Implementation Plans, which provide for the attainment and maintenance of air quality standards. 

The original Air Quality Act was passed in 1963. This act was followed by the Clean Air Act and 
its amendments of 1970, 1977, and 1990. The Clean Air Act is the primary legal instrument for air 
resource management. It requires the EPA to identify pollutants that have adverse effects on public 
health and welfare, and to establish air quality standards for each pollutant. The EPA has issued 
National Ambient Air Quality Standards for sulfur dioxide, carbon monoxide, ozone, nitrogen 
dioxide, lead, and particulate matter (PM) that is 10 microns (PM10) in diameter or smaller. If the 
National Ambient Air Quality Standards are violated in an area, that area is designated as 
“nonattainment” for that pollutant, and the state must develop a plan for bringing that area back into 
“attainment.” Title 17 of the California Air Pollution Control Laws sets similar standards for these 
pollutants as follows: 

The 1977 Clean Air Act amendments set up a process to designate Class I and Class II areas for 
air quality management. Class I areas receive the highest levels of protection under the Prevention of 
Significant Deterioration program, which regulates air quality through application of criteria for 
specific pollutants and use of the Best Available Control Methods. Class I areas include international 
parks, national parks larger than 6,000 acres, and national wilderness areas larger than 5,000 acres. 

The 1990 amendment of the Clean Air Act published the General Conformity Determination. It 
states that in federal nonattainment areas, before actions can be taken on federal lands that have the 
potential to emit pollutants to the atmosphere, a determination that the emissions will not exceed a 
de minimis (threshold) level measured in tons per year must be made. If the action exceeds the 
de minimis level, then a conformity determination is required to document how the federal action will 
not (1) cause or contribute to any new violation of any standard in any area; (2) increase the 
frequency or severity of any existing violation of any standard in any area; or (3) delay timely 
attainment of any standard or any required interim emission reductions or other milestones in any 
area. If the project emissions are below de minimis levels, the project would be considered exempt 
from conformity determination with the State Implementation Plan. Activities that affect air quality in 
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the project area are (1) prescribed burning on National Forest lands for reforestation, hazard 
reduction, and wildlife habitat improvement; (2) dust from construction and use of unpaved roads and 
harvest activities; and (3) wildfire occurrence. 

On the Plumas National Forest, the 1988 Plumas National Forest LRMP (also referred to as the 
“Forest Plan,” p. 4-46), the 2004 Sierra Nevada Forest Plan Amendment (SNFPA) Final Supplemental 
Environmental Impact Statement (FSEIS), and the 1999 Herger-Feinstein Quincy Library Herger-
Feinstein Quincy Library Group Forest Recovery Act (HFQLG Act) Final Environmental Impact 
Statement (FEIS) provide direction for coordination and cooperation with local AQMDs.  

The following operating procedures are from the HFQLG Act FEIS (1999) and the SNFPA FEIS 
(2004): 

• Mitigate dust from project activities by including standard dust abatement requirements in 
sale and project contracts.  

• Conduct prescribed burns when favorable smoke dispersal is forecasted, especially near 
sensitive Class I areas.  

• Use appropriate smoke modeling software to predict smoke dispersion. 

• Minimize smoke emissions by following Best Available Control Methods. 

• Avoid burning on high visitor use days and notify the public before burning. 

• Consider alternatives to burning. 

• Incorporate burn plan data into appropriate modeling software. 

• Comply with Title 17 of the 2004 California Air Pollution Control Laws and interim air 
quality policy and local smoke management programs. 

• Follow the Memorandum of Understanding on prescribe burning with the California Air 
Resources Board (CARB) and the U.S. Department of Agriculture (USDA) Forest Service, 
Pacific Southwest Region. 

3.2.3 Methodology for Assessing Impacts on Air Quality 
3.2.3.1 Scope of the Analysis 

The analysis for the Sugarberry Project uses one indicator for air quality: criteria pollutant totals 
required for compliance with federal, state, and local laws and regulations.  

The air quality analysis area has the potential to be affected by smoke emissions, fugitive dust, 
and emissions from proposed treatments. This includes both the project area and the air basins in 
which the project area is located. The project area lies entirely within the Mountain counties air basin 
(see Figure 3-1) which is administered by local AQMDs with oversight regulation by the CARB (see 
Figure 3-2). The Sugarberry Project is located in the Northern Sierra and Feather River AQMDs. 
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Figure 3-1. California air basins and counties. 

Source: California Air Resources Board, http://www.arb.ca.gov/maps/adistbw.pdf
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Figure 3-2. California AQMDs and counties. 

Source: California Air Resources Board, http://www.arb.ca.gov/maps/adistbw.pdf
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The air quality analysis for activities associated with each alternative includes the identification 
of adjacent and downwind air basins of concern (class one and nonattainment areas), comparison of 
the amount of smoke and PM to be produced as a result of fuels treatment and other project activities 
in DFPZ, group selection and ITS units, and a discussion of the consequences of wildfire produced 
emissions compared to prescriptive fire.  

3.2.3.2 Analysis Methods and Assumptions 
The predicted emissions from prescribed burning and harvest emissions in the proposed project 

area have been estimated using emission factors from EPA Document 42 and are based on an 
estimated 90 percent consumption of machine and hand piles and 85 percent of surface fuels for 
underburning. Underburning would be done over a period of 5 years; the amount of particulates is 
based on approximately 500 acres burned annually. The prescribed fire would be done in the spring, 
fall, or winter months because these are the best times of year for dispersion. Each year the burning 
would take place over a period of months, with treated areas spread throughout the project area. 

The following are the assumptions used for determining emissions from timber operations and 
prescribed burns: 

• The emission factors used to determine effects from the project were taken from EPA 
Document 42 (EPA 1995) for prescribed burning, and from the National Environmental 
Policy Act Air Quality Desk Reference Guide (CH2M Hill 1995; Table 3.3.2-1 for timber 
harvest operations). 

• All harvest thinning equipment will be diesel powered, and thinning treatments will occur 
over a 3-year period. 

• Harvest operations include harvesting, processing, skidding, loading, hauling, and road 
construction. 

• Slash piles are constructed free of dirt, with 90 percent consumption. 

• The emissions from burning will result from burning approximately 500 acres annually on 
a 5-year plan and would not be continuous (i.e., separated by space and time). 

• There will be emissions from daily burning on approximately 100 acres.  

3.2.4 Existing Conditions 
The Sugarberry Project area is located in three counties Plumas, Sierra, and Yuba counties, 

California. The project has approximately 1,340 acres in Plumas, 853 acres in Sierra and 632 acres in 
Yuba County. The Plumas and Sierra counties are in the Northern Sierra AQMD. Yuba County is in 
the Feather River Air Quality District. 

Air quality can be severely impacted by PM and other pollutants during large wildfire events. 
Impacts from the 1992 Pendola fire on the Plumas and Tahoe National Forests affected air quality 
60 miles away in Sacramento, California. Fugitive dust caused by construction and use of unpaved 
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roads can produce PM10 in quantities great enough to impair the visual quality of the air. These effects 
are localized and can be mitigated by effective dust abatement methods. Dust generated by skidding, 
loading, and site preparation activities also contributes to fugitive dust; however, the level contributed 
by these activities is unknown. 

3.2.5 Environmental Consequences 
3.2.5.1 Alternative A (No Action) 

Direct and Indirect Effects. Under this alternative, no increase in ozone precursors or PM10 
emission levels would be produced from prescribed burning of activity-generated fuels, harvest 
operations, or understory burning. Alternative A would not result in a reduction of surface fuels, so 
the potential for substantial degradation of air quality from future wildfire would not be reduced. The 
no-action alternative would not provide any opportunities for reducing existing forest fuels and the 
hazard they pose in wildland fires. During the flaming phase of a catastrophic wildfire, air quality 
degradation can exceed federal and state standards as far as 60 miles downwind. Wildfire usually 
occurs under very stable atmospheric conditions, which tend to disperse smoke; consequently, this 
can not be regulated by local AQMDs. The potential ozone precursors from a wildfire are shown in 
Table 3-1. 

Table 3-1. Potential ozone precursors and PM10 from wildfire emissions. 

Nitrogen 
Oxides 

Volatile 
Organic Compounds 

Particulate Matter 
(PM10) 

82 tons 1,531 tons 1,307 tons 
 

Cumulative Effects. Under Alternative A, the project area would be subjected to long-term 
deposition of surface fuels. Forest fuels would continue to increase with biomass production and 
would out-produce the decomposition rates in this climate. The long-term chronic effects of wildfires 
would be higher PM10 emissions, mostly due to large areas of exposed soil and ash in the aftermath of 
a high-intensity wildfire.  

3.2.5.2 All Action Alternatives 
Direct Effects. Two methods of prescribed burning would be used to accomplish fuel load 

reduction: underburning and pile burning (piles created by machine and by hand). Underburning 
would be used to reduce both natural and activity-generated fuels where it is neither cost effective nor 
physically practical to pile and burn. The objective of underburning would be to reduce fuel loadings 
while protecting the residual overstory trees from damage caused by heat, flames or equipment. Pile 
burning would produce less PM per acre than underburning because piled material can be ignited with 
lower fuel moistures, which ensures complete and efficient consumption. 

The release of PM into the air during prescribed burning can have adverse effects on visibility 
and public health. As described above, the volume of PM is related to which burning method is used 
and the extent of the burning. Particulate concentrations in the Sacramento Valley air basin (see 
Figure 3-1 above) are influenced by climatic conditions and other emission-generating activities 
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carried out in the air basin. Particulate concentrations are regulated through compliance with the 
CARB and local AQMDs.  

The prescribed burning proposed in all action alternatives would be used to reduce fuel loadings 
to an acceptable level. Under favorable smoke-dispersal conditions, the smoke would likely affect air 
quality during ignition and for approximately three days following ignition. Another impact of all 
action alternatives would be the emissions and dust caused by project activities. Emissions from 
burning and equipment used for other project activities (such as thinning and mastication) may be 
occurring at the same time, which would elevate PM. By following the burn plan and AQMD 
requirements for burning and managing other project activities, it is unlikely that emissions caused by 
the project would exceed California Air Quality Standards for the two AQMDs. The prescribed fire 
proposed for the Sugarberry Project would produce a total of 28.36 tons of volatile organic 
compounds, 10.0 tons of nitrogen oxides, and 77.61 tons of PM10 annually (see Table 3-2). The 
annual criteria pollutant totals for timber operations (emissions from trucks and other equipment) 
would vary according to the acres of treatments performed each year (Table 3-3). Table 3-4 presents 
the total criteria pollutants for prescribed burning and timber operations. The Sugarberry Project is 
exempt from conformity determination. Emission levels are not mandated in the project area because 
Plumas, Sierra, and Yuba Counties are in attainment for all air pollutants. 

Table 3-5 shows estimated emissions from the burning in the project area that would be done on a 
daily basis, at any given time. The assumption is that no more than 100 acres would be burned on any 
given day; this is based on previous burning experience on the Feather River Ranger District.  

Table 3-2. Annual criteria pollutant totals 
(prescribed burning [approximately 500 acres annually]). 

Nitrogen 
Oxides 

Volatile Organic 
Compounds PM10 

Year Tons 

1 10.0 28.36 77.61 

2 10.0 28.36 77.61 

3 10.0 28.36 77.61 

4 10.0 28.36 77.61 

5 10.0 28.36 77.61 
 

Table 3-3. Criteria pollutant totals, timber operations (annual). 
Nitrogen 
Oxides 

Volatile Organic 
Compounds PM10 

Year Tons 
1 16.05 .86 1.04 

2 16.05 .86 1.04 

3 16.06 .86 1.04 
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Table 3-4. Annual criteria pollutant totals for timber operations 
and prescribed burning combined. 

Nitrogen  
Oxides 

Volatile Organic 
Compounds PM10 

Year Tons 
1 26.05 29.22 78,.65 

2 26.05 29.22 78.65 

3 26.05 29.22 78.65 

4 10.5 28.36 77.61 

5 10.5 28.36 77.61 
 

Table 3-5. Daily criteria pollutant total (prescribed burning  
[approximately 100 acres daily]). 

Nitrogen 
Oxides 

Volatile Organic 
Compounds PM10 

Tons 
2.40 6.81 15.52 

 

Indirect Effects. In the event of a wildfire, the stands in the Sugarberry Project area that were 
treated by mastication, pile burning, or underburning would produce less PM emissions than 
untreated areas outside the project area. 

Cumulative Effects. The volatile organic compounds, nitrogen oxides, and PM10 emissions from 
all action alternatives would contribute to PM loading locally and regionally. Local effects include 
cumulative emissions from prescribed burning resulting from past practices, natural surface fuel 
buildup, and activities on federal, state, and private lands near the Sugarberry Project area. The PM10 
atmospheric concentrations currently do not exceed national standards; however, emissions could 
exceed CARB standards if (1) weather conditions predicted by CARB meteorologists do not prevail, 
or (2) emissions do not disperse as predicted, and/or (3) emissions from other AQMDs adversely 
impact air quality in local districts. Forest Service and CARB smoke-dispersal forecasting would be 
used as part of the burn plan to mitigate effects within the regulatory framework. 

3.2.6 Past, Present, and Reasonably Foreseeable Future Actions 
Past prescribed burning projects in and around the Sugarberry Project area would have no effect 

on current air quality because of the temporal effects of dead and live biomass combustion. There are 
other prescribed burning projects planned on the Plumas National Forest that would be occurring 
during implementation of the Sugarberry Project. The local AQMDs would regulate prescribed 
burning on private property and on other National Forest System lands that are close enough to 
impact and/or worsen emissions in the two Air Basins during Sugarberry Project implementation. Any 
cumulative effects from burning in the Sugarberry Project area would be temporary and, when 
performed in accordance with AQMD regulations, would not violate any air quality standards. 
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3.2.7 Summary of Cumulative Effects 
Without considering the possibility of future wildfires, the no-action alternative would have no 

cumulative effects on PM and visibility. The action alternatives would have cumulative effects on air 
quality in the project area and local air basin (Sacramento Valley), but the effects would be within the 
regulatory standards of the CARB. Dust and emissions from project activities would be mitigated by 
requiring that standard operating procedures be included with timber sale or service contract 
packages. The cumulative effect of all action alternatives is that PM10 and PM2.5 would contribute to 
PM loading locally, regionally as well as up to 60 miles around the project area itself. Emissions 
could possibly reach areas such as Feather Falls, Strawberry Valley, La Porte and possibly other 
smoke sensitive areas. These effects would be reduced by using the nine operating procedures 
mentioned in the regulatory framework as well as by working with the local AQMDs. Local effects 
include cumulative emissions from prescribed burning conducted on Federal, State and private lands 
near the Sugarberry Project area. PM10 and PM2.5. atmospheric concentrations currently do not exceed 
national standards. However, emissions could exceed CARB standards if: (1) weather conditions 
predicted by CARB meteorologists do not prevail, (2) emissions are not dispersed as predicted, and/or 
(3) emissions from other AQMDs adversely impact air quality in local districts. Forest Service and 
CARB smoke dispersal forecasting would be used as part of the burn plan to mitigate effects within 
the regulatory framework. Without considering the possibility of future wildfires, the no-action 
alternative would have no cumulative effects to PM and visibility. The action alternatives could have 
cumulative effects to air quality in the project area and local air basins (Sacramento Valley and 
possibly Mountain Counties air basin), but these impacts would be managed within CARB regulatory 
standards. Dust from the project activities would be mitigated by standard operating procedures 
through sale and other project contracts. 
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3.3 Vegetation, Fire and Fuels______________________________  

3.3.1 Introduction 
The Sugarberry Project proposes to reduce fire hazards around the rural communities of 

Strawberry Valley, American House, Clipper Mills, and La Porte. These communities have been 
identified as being at risk of wildland fire in Yuba, Plumas, and Sierra Counties’ Community Wildfire 
Protection Plans, which were developed through a collaborative effort among state, local, and federal 
agencies with fire protection responsibilities, and with other interested stakeholders. Fire hazards 
would be reduced by constructing shaded fuelbreaks called DFPZs using a variety of fuel 
manipulation techniques, such as tree harvest and biomass removal; mastication; manual hand 
cutting, tractor and hand piling, and burning piles; and prescribed underburning. Other activities 
proposed for the Sugarberry Project are tree harvesting in the group selection and ITS units in order to 
achieve an uneven-aged management strategy to regenerate fire-resilient species; aspen regeneration 
treatments, oak habitat enhancement treatments, road system improvement and closure work that 
would aid fire suppression resources in accessing future wildland fires; and aquatic habitat 
improvement activities and meadow enhancement.  

3.3.2 Regulatory Framework 
The Sugarberry Project would contribute to fulfilling the long-term goals of the National Fire 

Plan of protecting communities at risk from wildfire and restoring ecological health on federal lands. 
The Sugarberry Project would also meet the intent of the 2002 Healthy Forest Initiative by decreasing 
the wildfire risk to people, communities, and the environment through the construction of the shaded 
fuelbreaks, or DFPZs, and increasing firefighter safety through improved road systems to access 
wildfires. DFPZs also provide safe areas to initiate fire suppression activities in the event a fire starts 
outside of the DFPZ. 

The Feather River Ranger District has been collaborating with private land owners and the Fire 
Safe Councils in Yuba, Plumas, and Sierra Counties to design and implement fuel reduction projects 
on private lands, with the intent of improving connectivity of fuels treatments in the Sugarberry 
Project area.  

The Sugarberry Project is designed to fulfill the management direction specified in the 1988 
Plumas National Forest LRMP (often referred to as the “Forest Plan”), as amended by the 1999 
Record of Decision (ROD) on the HFQLG Act FEIS and the 2004 ROD on the SNFPA FSEIS. The 
standards and guidelines for fuels and vegetation management activities for the Sugarberry Project 
area are the same as those in Table 2 of the SNFPA ROD. Table 2 of the SNFPA ROD includes 
direction for designing and implementing fuel and vegetation management activities within each of 
the various land allocations applied to the Herger-Feinstein Quincy Library Group (HFQLG) Pilot 
Project. In addition to the abovementioned regulations, the Sugarberry Project would comply with the 
National Forest Management Act of 1976. The National Forest Management Act findings for the 
Sugarberry Project are discussed in the Silviculture Appendices on file at the Feather River Ranger 
District.  
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3.3.3 Methodology for Assessing Impacts on Vegetation, Fire and Fuels 
3.3.3.1 Scope of Analysis 

The geographic analysis area used to analyze the direct, indirect and cumulative impacts on 
project vegetation, fire and fuels encompasses the area near Wambo Bar to the south, the Canyon 
Creek drainage to the east, Delahunty Lake to the north and the Lost Creek drainage to the west. The 
approximate 62,000 acre analysis area includes five watersheds (hydrologic unit code [HUC] 
6 watersheds, or HUC 6; see glossary for definition): Little Grass Valley Reservoir, Lewis Flat, 
Canyon Creek, Slate Creek, and New Bullards Bar. The analysis considers these five watersheds 
because they include all proposed vegetation treatments and consequent effects that would occur from 
the proposed alternatives. The geographic analysis boundary was also designed to be bounded by 
major topographic features including ridgetops and drainages. These features were incorporated as 
they would influence fuelbreak effectiveness in the case of a wildfire. Incorporating proposed 
treatment areas and important topological features allows for landscape-level analyses of the relations 
between vegetation, fire and fuels. Ecologically, the dynamics between vegetation and fire and fuels 
are inherently linked; vegetation treatments (and absence thereof) have profound effects on fuel 
loading and fuel arrangement. These elements influence fire behavior. Similarly, fire has a profound 
effect on vegetation establishment and development. This allows for a congruent analysis of forest 
vegetation, fuels, and fire at the stand and landscape levels.  

The temporal scale for this analysis is based on current cumulative vegetation conditions. It is 
assumed that the current vegetation conditions are the sum of all past actions that have occurred 
within the project area boundary. In a broader sense, current vegetation structure and composition 
reflects the historical management regimes. This vegetation structure and composition includes 
attributes of the current landscape including existing vegetation types, fuel treatments, burned areas, 
past harvest, and plantations. See Appendix F of this DEIS for a list of specific past, present and 
reasonably foreseeable future actions. 

The temporal boundary of the vegetation effects analysis extends 20 years into the future. The 
western slope of the Sierra Nevada in the Plumas National Forest has a rapid rate of vegetation 
establishment and growth due to high annual precipitation and highly productive forest soils. Within 
this timeframe, vegetation generally has sufficient opportunity to increase canopy closure, basal area, 
and tree density to a point where subsequent thinning would be needed again to maintain stand vigor, 
health, and growth. This timeframe is also expected to encompass the time period for DFPZ 
effectiveness (approximately 10 to 20 years) and potential re-entry harvest interval for group selection 
harvests (approximately 10 to 20 years). The potential fire behavior and effects of alternatives were 
modeled pre-treatment and post-treatment, with the latter reflecting treatments after completion. It is 
important to note that unknown or unanticipated future wildfires, disease outbreaks, or mortality may 
occur within the project area prior to completion of implementation of this project—these potential 
future events are not included as part of this analysis.  

3.3.3.2 Analysis Methods 
Vegetation. Field inventories were conducted in DFPZ areas, group selection, and ITS areas to 

measure attributes of existing vegetation in order to ensure that silvicultural prescriptions are 
consistent with the amended Forest Plan. Data were used to determine site quality, timber volume, 
basal area, number of trees per acre, tree growth, species present, and tree condition. The extent of 
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inventory analysis was based on the degree to which proposed activities would reduce canopy closure 
or basal area. Extensive inventories were conducted only in units proposed for thinning, where 
proposed activities would be designed to bring canopy cover and basal area closer to Forest Plan 
standards and guidelines. Detailed vegetation inventories generally were not conducted in units 
proposed for underburn, mastication, or other non-harvest treatments. See Silviculture Appendices in 
the Sugarberry Project file on file at the Feather River Ranger District or details on Forest Inventory 
and Analysis methodology used. 

Additional analyses included using 2000 Vestra datasets in Geographic Information Systems 
(GISs). These data were used to determine dominant vegetation type, size class, and density. 
California wildlife habitat relationships (CWHR) vegetation types, size classes and densities were 
used from the Vestra coverages. Other GIS coverages were used to determine land classification and 
allocation. 

The topography, slope, and access of a unit were used to determine the most appropriate harvest 
system. Areas with slopes steeper than 35 percent were generally designated as skyline harvesting 
systems. Helicopter harvesting was prescribed for steep, inaccessible, and/or hydrologically or 
biologically sensitive areas. Silvicultural prescriptions were based on desired future stand condition, 
direction from the LRMP and 2004 SNFPA ROD, stand exam data, Forest Vegetation Simulator 
projections, aerial photograph interpretation, and field review. 

Group Selection Layout. The HFQLG Act includes expectations for treating 0.57 percent of the 
Pilot Project acreage annually using group selection methods. Based on that expectation, 
approximately 8,700 acres of the Pilot Project would be treated annually through group selection 
(HFQLG FEIS, Appendix E). This rate of group selection harvests represents an average rotation age 
of 175 years. The intent is to vary the rate according to site capability—managing poorer sites for 
200-year-old trees and more productive sites for 150-year-old trees. Table 3-6 displays acres available 
for group selection harvest in the Sugarberry Project area (not the more extensive vegetation, fire and 
fuels analysis area described above) on an annual 10-year and 20-year reentry interval. Another 
environmental analysis would be completed before reentry in 10 or 20 years.  

As shown below in Table 3-6, there are approximately 21,670 acres available for group selection 
in the Sugarberry Project area. However, this total does not take certain land allocations into account, 
meaning that implementation of group selection may not be possible on all available acres. Group 
selection harvest units would not be located in  

• Recreation sites 

• Riparian Habitat Conservation Areas (RHCAs) and Stream Management Zones (SMZs) 
(including inner gorge and landslide-prone areas) 

• Rocky outcrops or areas unsuitable for planting due to mine tailings 

• Cultural resource areas 

• Threatened, Endangered, or Sensitive plant populations 
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Table 3-6. Determination of group selection acres in the Sugarberry Project area and watersheds 
based on HFQLG Act annual expectations (0.57 percent of Pilot Project acreage). 

 
Acres 

Annual 
Treatment 

10-Year 
Re-Entry 

20-Year 
Re-Entry 

Vegetation, Fire and Fuels Analysis Boundary 62,140    

Sugarberry Project Boundary Area 48,130    

Private Land within Project Boundary Area 10,920    

Net National Forest System Lands in Project Area 37,210 212 2,121 4,242 
Unsuitable Acres in Protected Activity Centers (PACs) and 
Spotted Owl Habitat Areas (SOHAs) 

6,470    

Unsuitable Acres in Late-Successional Old-Growth 4 and 5 0    

Unsuitable Acres in Offbase-deferred 280    

Unsuitable Acres in Goshawk PACs 2,630    

Not Capable Barren, Rock or Water Acres 680    

Not Capable Grass, Meadow or Shrubfields 2,040    

Not Capable Hardwoods 2,200    

Not Capable California wildlife habitat relationships (CWHR) Size 
Class 2 

1,240    

Total Unsuitable or Not Capable 15,540    

Total Net Suitable and Capable 21,670 124 1,235 2,470 
 

The SNFPA 2004 ROD includes additional requirements that may affect the number of groups 
implemented under the Sugarberry Project. The standards and guidelines in Table 2 (SNFPA 2004 
ROD) specify that maintaining specific basal area and canopy cover requirements for CWHR 5M, 
5D, and 6 Size Class stands in DFPZs and area thinning (ITS) treatment units would have the greatest 
effect on group layout. 

Supplemental criteria that may be considered during the layout of group selection units are listed 
below.  

• Harvest no more than 20 percent of any individual stand or 2 acres, whichever is larger.  

• Disperse groups throughout the stand.  

• Leave enough space between groups to allow creation of future groups.  

• Avoid placing groups in black oak areas where possible. 

• Avoid placing groups in areas that contain more than 20 trees per acre of trees with a dbh 
of 30 inches.  

Fire and Fuels. The modeling of potential fire behavior was done under 90th percentile weather 
conditions (see Table 3-7) that were calculated using the fuel model “Fire Family Plus” (Main et al. 
1990). The Fire Management Analyst (FMA) software program (Carlton 2005) was used to model 
and assess the effects of different treatments on potential canopy bulk density, fuel loading and 
canopy base height at the stand level. Site-specific vegetation characteristics were extracted from 
Forest Inventory Analysis data and entered into the FMA. The current Northern Forests Fire 
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Table 3-7. Parameters used for stand-level modeling  
under 90th percentile weather conditions.  

Weather Parameter Observations 

Dry bulb 92ºF 

Duff 60 percent 

Relative humidity 14 percent 

1-hour fuel moisture 4 percent 

10-hour fuel moisture 5 percent 

100-hour fuel moisture 7 percent 

1,000-hour fuel moisture 8 percent 

20-foot wind speed 7 mph 

Herbaceous fuel moisture 33 percent 

Live woody fuel moisture 48 percent 

Live fuel moisture  100 percent 
 

Laboratory (NFFL) fuel models were determined from Plumas National Forest GIS fuel model 
database and field reviews of the areas proposed for treatment. The NFFL fuel models (FMs) 8, 9 and 
11 were used for all post-treatment fire behavior analysis. Although FM 11 has a greater fuel load 
than the desired condition it is often used to model masticated fuels and may slightly over-predict fire 
behavior in those areas. Fuel conditions in the Sugarberry Project area were calculated using ArcMap 
9.0 from data stored in the Plumas National Forest GIS library and ground-truthed with personal 
observation. Fuel models used in this analysis are summarized in Table 3-8 in the “fire and fuels 
indicators” section below. 

Of the stands analyzed, proposed treatment units within the DFPZ were selected to show pre- and 
post-treatment canopy base height and fuel loading for the analysis of effects. These stands were 
selected based on proximity to communities at risk, elevation, and proposed treatment for each stand, 
fuel type, and sensitive habitat. The results of all data runs are contained in the Sugarberry Project 
file, available for viewing at the Feather River District Office.  

The software “FlamMap” (Finney et al. 2005) was used to predict fire type (surface, passive 
crown or active crown fires) and flame length spatially at a landscape scale. FlamMap has been used 
to assess landscape level fire hazard in published studies (Stratton 2004). Outputs from FMA and 
professional judgment were used to form post-treatment condition of fuel loading as estimated by fuel 
models, canopy bulk density, and canopy base height. It is important to note that results were based 
on outputs of an empirical fire model. The output data reflect fire modeling assumptions (weather, 
fuel model characteristics, and spatial variability) and variability within the Forest Inventory Analysis 
plots. Although FlamMap differentiates between passive and active crown fire, all of the fire type 
tables in the effects section of this analysis combine both types of crown fire into one. Reasons for 
combining crown fire types are: (1) underprediction of active crown fire in FlamMap compared to 
observed conditions is common; and (2) model limitations in predicting transition of passive crown 
fire into active crown fire (Stratton 2004). 
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Weather data used in fire modeling were obtained from the Pike County Weather Station, which is 
south of the analysis area. Weather conditions at the station are recorded on a ridge top, reflecting 
“worst case” weather conditions within an area with virtually no canopy cover. For stand-level 
modeling in the Fuels Management Analyst program, wind speeds were adjusted using the wind 
speed reduction factor (Rothermel 1983). Dead fuel moistures were adjusted within FlamMap based 
on the topography, shading, and weather (Finney 2005). 

Fire History. The Feather River Ranger District has detailed information on fire ignitions since 
1965, but only limited information is available for fires before that time. The history of large fires was 
derived from the Plumas National Forest GIS database that tracks both Forest Service and California 
Department of Forestry large fires from 1909 to 2003. It is understood that this data may not contain 
all of the fires that actually occurred due to such reasons as lack of reporting, differing priorities over 
the decades, or loss of records. However, there is enough data to demonstrate the continuing influence 
of wildland fire in and surrounding the approximate 62,000-acre fire and fuels analysis area.  

Indicators 

For Alternatives B and C (the action alternatives), effects are discussed in terms of the 
prescriptions proposed for each treatment type. The prescriptions for Sugarberry treatments are 
broken down into four groups for the effects analysis: 

• Overstory mechanical thinning and biomass removal (includes DFPZ thinning and ITS) 

• Understory thinning (includes mastication, hand cut tractor pile, hand cut pile burn and 
prescribed underburning) 

• Group selection (includes harvest, site preparation, reforestation and release) 

• Aspen and oak enhancement 

The prescriptions for the various treatment types are detailed in Chapter 2, Section 2.2.2 of this 
document. Fuels indicators do not differentiate between overstory and understory thinning and 
alternative impacts are therefore discussed only in the understory thinning treatment type. Aspen and 
oak enhancement would also fall into this category of the fuels analysis. Thermal treatments such as 
pile burning and underburning are discussed separately where appropriate. 

Vegetation Indicators  

The measurement indicators for potential treatment effects on vegetation include tree species 
composition, stand density and structure, forest health, and landscape age class distribution. These 
indicators are described below. The effects of the Sugarberry Project by indicator are summarized in 
this chapter; for full analysis see the Sugarberry Silviculture Appendices on file at the Feather River 
Ranger District. 

• Tree species composition—Species composition is the percentage of species within 
individual stands as well as dominant vegetation types in stands across the landscape. 
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Effects are measured by the impact treatments have on reaching the desired, or reference 
species composition within to the Slate Creek Landscape Assessment. The Slate Creek 
Landscape Assessment addresses management opportunities to increase pine species back 
to historical levels.  

• Stand density and structure—Stand density and structure is analyzed using three 
measures of stocking and density: trees per acre and their distribution by diameter class, 
basal area per acre, and canopy cover. This would display the average vertical profile 
within individual stands including the understory, mid-story and overstory layers. These 
three attributes address overall stand structure by providing insight into number, size and 
positioning of trees vertically and horizontally within a stand. Desired stand structures may 
vary with individual stands across the landscape depending on management objectives. In 
general, however, lower densities are associated with reduced risk of high intensity 
wildfires and disease or insect attack.  

• Forest health—Forest health impacts specific to Sugarberry Project of each alternative are 
discussed as appropriate by treatment type. Normal and endemic forest health issues are 
generally discussed in the affected environment section, while diversions from these trends 
are discussed in the alternatives discussion. 

• Landscape age class distribution—Landscape age class distribution is an indicator used 
to measure cumulative effects to vegetation across the project area. It is measured by 
calculating the distribution of relative successional (seral) stages on the landscape. The 
percent change of seral stage and canopy density created by proposed treatments is 
calculated to measure change on the landscape structure. The distribution of seral stages on 
the landscape is an important indicator because it may be used as a measure of landscape 
diversity. CWHR size class and density class (Mayer and Laudenslayer 1988) is used as a 
proxy for seral stages to calculate the distribution of relative seral stages. Unlike stand 
vertical profile measured within stands in the “stand density and structure” indicator, 
CWHR classifications represent dominant stand characteristics at a horizontal profile 
across the landscape. This allows for a congruent analysis of effects on forest vegetation 
and wildlife habitat.  

Fire and Fuels Indicators 

The measurement indicators for potential treatment effects on potential fire behavior and severity 
include flame length, fire type, fuel loading and canopy base height. These indicators are described 
below.  

• Flame length (feet)—The length of flame measured in feet. Increased flame lengths can 
increase suppression intensity and likelihood of torching events and crown fires. Flame 
length is influenced in part by fuel type and weather conditions. The upper limit for direct 
action taken by hand crews is generally considered to be 4 feet, and 6 feet is considered the 
upper limit for direct action taken by mechanized equipment (dozers). Flame lengths in 
excess of these limits usually result in indirect action taken to contain the fire. Desired 
flame lengths in a DFPZ are four foot or less. 
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• Fire type (surface, passive crown or active crown fires)—Fire type is described in four 
ways. Three will be measured in this analysis. The first type is a surface fire, which burns 
only the fuels at or near the surface without torching the trees above—this is the desired 
condition. The second type is the passive crown fire, which torches out individual or small 
groups of trees as the surface fuels burning under them provide the convective heat to 
ignite the above-ground fuels. The third is the active crown fire in which fire is spread from 
tree to tree in conjunction with the convective heat of the surface fuels burning under them. 
The fourth is the independent or running crown fire—this is a very rare occurrence in 
which the fire is spread from tree to tree independent of the burning surface fuels. This type 
of crown fire requires extreme weather conditions and contiguous heavy tree canopy and is 
not modeled in this analysis. Fire types will also be discussed in general terms of fire 
severity as affected by fuel loading, measured by estimated tree mortality expected with 
wildfire.  

• Fuel Loading (tons per acre)—Fuel load and depth are significant fuel properties for 
predicting whether a fire will be ignited, its rate of spread, and its intensity. Fuel loading 
can slow the suppression efforts of firefighters if there are large accumulations of dead and 
down fuel. Fuel loading in this analysis is estimated with fuel models that simulate 
conditions within the Sugarberry Project area. Table 3-8 describes fuel models used in the 
analysis, initial attack production rates by fuel model, where fuels models 8 and 9 represent 
desired conditions. Desired fuel loading (less than 3 inches in diameter) would not exceed 
5 tons per acre post-treatment. However, where down logs exist, 10 to 15 tons per acre of 
the largest down logs, having diameter greater than 12 inches, would be retained. 

• Canopy Base Height (feet)—For the purpose of this analysis, canopy base height is the 
lowest height above the ground at which there is sufficient canopy fuel to propagate fire 
vertically through the canopy (Scott and Reinhardt 2001). Desired canopy base heights are 
greater than 15 feet. 

Eight environmental measures, or indicators, were examined in the vegetation, fire and fuels 
analysis. Section 3.3.4 provides a description of the existing condition, or affected environment for 
each indicator. Other pertinent information is supplemented where necessary. Section 3.3.5 
summarizes the potential direct and indirect effects of each alternative. Section 3.3.6 discusses 
cumulative effects of the alternatives. 

3.3.4 Affected Environment (Existing Conditions) 
Tree Species Composition. The dominant vegetation types in the Sugarberry Project area include 

mixed conifer forests and white fir dominated stands. The mixed conifer forest type in the Sugarberry 
Project area consists of the following species: white fir (Abies concolor), ponderosa pine (Pinus 
ponderosa), sugar pine (Pinus lambertiana), Douglas-fir (Psuedotsuga menziesii) and incense cedar 
(Calocedrus decurrens). Red fir (Abies magnifica) and Jeffrey pine (Pinus jeffreyi) begin to replace 
white fir and ponderosa pine at higher elevations. Lodgepole pine (Pinus contorta), western white 
pine (Pinus monticola), and black oak (Quercus kelloggii) may be minor associates in this forest type. 
White fir dominated stands consist of the same species but have higher proportions of true fir species.  
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Current species composition within stands has been altered from historical conditions over the 
last century. Throughout the beginning of the 1900s the oldest, largest trees were removed from 
stands throughout the Sugarberry Project area for timber. As a result there are fewer large (greater 
than 30 inches dbh) ponderosa pine, Jeffrey pine, incense cedar, sugar pine, and Douglas-fir trees than 
there were historically. Most of these old, large trees were thick-barked, fire-resistant species able to 
survive through regular fire cycles. Sugar pine abundance has been reduced due to mortality from 
white pine blister rust (Cronartium ribicola), especially the younger trees. Finally, fire suppression 
and lack of other types of disturbance over the last century favored germination and survival of a 
higher density of small, shade-tolerant trees (particularly white fir, tanoak, and incense-cedar) in the 
understory. Without disturbance, these shade-tolerant species have grown into multiple layers of 
vegetation or ladder fuels, in effect, limiting the ability of shade-intolerant species to regenerate. The 
ingrowth of shade tolerant species is also limiting the health and growth of shade-intolerant 
hardwoods including aspen and black oak.  

The desired condition for both mixed conifer and white fir dominated stands in the Sugarberry 
Project area is the “reference condition” in the Slate Creek Landscape Assessment (1999) and would 
involve moving toward historical pre-settlement stand conditions. In the Sugarberry Project area, this 
would involve increasing the percentage of basal area of pines across vegetation types, and 
particularly in the white fir type. In sampled CWHR Size Class 4 and 5 stands across the project area, 
combined average basal area of ponderosa and Jeffrey pine averages only 7 percent of the total 
average basal area. These species contribute to only 2 percent of the average total trees per acre.  

Montane hardwoods or mixed conifer-hardwood forests are minor vegetation types in the analysis 
area and may consist of black oak and the above-mentioned conifers. Tanoak (Lithocarpus densiflora) 
and live oaks are present in lower elevations. Black cottonwood (Populus balsamifera), dogwood 
(Cornus nuttallii), aspen (Populus tremuloides), alder (Alnus spp.) and hazelnut (Corylus cornuta) 
exist in higher elevation riparian areas. Throughout the vegetation types, primary understory shrubs 
and montane chaparral shrubs species include shrubform tanoak (Lithocarpus densiflora), manzanita 
(Arctostaphylos spp.), ceanothus (Ceanothus spp.), shrubform oaks (Quercus spp.), bush chinquapin 
(Chrysolepis sempervirens), mountain misery (Chamaebatia foliolosa) and gooseberry (Ribes sp.).  

Black oak and aspen are two vegetative communities addressed in the Sugarberry Project 
objectives. Due to lack of disturbance that would normally remove conifer ingrowth, black oak and 
aspen stands in the Sugarberry Project are being encroached by shade tolerant conifer species. The 
black oak component within stands and across the landscape is decreasing in higher elevations due to 
it being shaded out by conifer species. On public lands within the Sugarberry Project, aspen exist only 
in the Howland Flat area (see “Section 3.4: Botanical Resources and Noxious Weeds” for detailed 
description of aspen affected environment), and face the same fate as black oak. Overtopping conifers 
in the Howland Flat area are changing hydrologic conditions into systems unfavorable for riparian 
vegetation, and are creating shaded conditions which slow aspen adult growth. Shade also inhibits 
successful aspen regeneration by limiting habitat for aspen suckers to grow and by suppressing auxin 
stimulation to cause suckering. Aspen will sucker in small quantities in partial shade, however the 
survival of these suckers would be minimal since they cannot compete for canopy space when 
surrounded by taller conifers species. Maximum suckering requires full sunlight and warm soils 
(Shepperd et al. 2006). Finally, aspen regeneration is compounded by deer browsing in some areas. 
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The objectives and desired conditions of the project are to promote the health and long-term 
maintenance of these more unique hardwood communities.  

Stand Density and Structure. CWHR Size Classes 4 and 5 on average contain large numbers of 
small trees (approaching greater than 1,000 trees less than 10 inches dbh). Average canopy cover is 
classified as CWHR “moderate” (40–60 percent), though overlapping in canopy layers is present. See 
Table 3-9 for average trees per acre, basal area and canopy cover in Sugarberry CWHR Size Class 4 
and 5 stands.  

Table 3-9. Average trees per acre, basal area and canopy cover across tree diameter classes in CWHR 
Size Class 4 and 5 stands.  

0–1 1–10 10–20 20–30 >30 Total  
(depth at breast height) 

Trees per acre 650 445 67 25 11 1198 

Basal Area 1 37 77 79 86 280 

Canopy Cover N/A 13* 25 19 18 57 
(75% overlapping) 

Note: * Includes canopy cover data greater than 6 inches dbh only. Sums of canopy cover by size do not sum to “Total” 
because of overlapping. Overlapping canopy exists when canopy of one size class overlaps with canopy cover in another size 
class in different canopy layers. This is condition creates fuel ladders discussed below. 

 

Forest Health. The Sugarberry Project area contains normal endemic insect top kill and whole 
tree mortality within the analysis area. This damage is related to attacks by bark beetles such as, 
Scolytus ventralis in white and red fir, Ips spp. in ponderosa, Jeffrey, sugar, western white and 
lodgepole pine, Dendroctonus ponderosae in ponderosa, sugar, western white and lodgepole pine, 
Dendroctonus brevicomis in ponderosa pine and Dendroctonus jeffreyi in Jeffrey pine. Beetle caused 
mortality is generally associated with crowded stand conditions and environmental stresses such as 
drought. There has not been significant drought in the past few years limiting recent beetle-caused 
mortality. 

Similarly, diseased trees are endemic throughout the area, but are most frequently found in 
overcrowded stands. Crowded stands containing a large percentage of true fir almost always contain 
some amount of annosus root disease (Heterobasidion annosum) in the fir. Annosus has specifically 
been noted in the area around Lexington Hill and Little Grass Valley Reservoir (the latter is not within 
the project area, however could act as a source of spores). This disease decays tree roots. When the 
roots die faster than they can regenerate due to slowed growth from inter-tree competition, the tree 
will fall over and/or die. Incense cedar, ponderosa, Jeffrey, sugar, western white and lodgepole pine 
are resistant to the strain that infects white and red fir. Historically the forest contained proportionally 
more of these resistant species.  

White pine blister rust is present in the analysis area. This disease is specific to the five needle 
pines: sugar and western white pine. Infections are scattered throughout the area and occurs in all tree 
sizes. The disease often kills infected younger trees, and may kill tops or reduce growth and vigor of 
older trees. 

Dwarf mistletoe (Arceuthobium spp.) is also present throughout the Sugarberry analysis area. 
Tree growth and vigor is reduced on infected trees with moderate to high mistletoe ratings. 
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Landscape Age Class Distribution. Much forestland of the Sugarberry Project area has been 
altered from its historic reference condition. Timber harvest, disease, mining activities, and fire 
suppression have changed the age class distribution across the landscape and stand structure of the 
mixed conifer forest. Entire areas surrounding old mining town sites (such as La Porte, Gibsonville, 
Howland Flat, Port Wine, etc.) were logged in the late 1800s to support mining, railroad and town 
infrastructures. In addition, large fires around the same time caused huge areas to be regenerated at 
once, leaving a legacy today of middle-aged forests of medium-sized trees across the project area 
(Slate Creek Landscape Assessment 1999). Hydraulic mining and associated mine tailing piles that 
occurred at the turn of the century left large areas barren, of which only some are showing signs of 
recovery today. Finally, clear-cutting in the latter portion of the 1900s has left blocks of younger 
forests that are now beginning or will soon enter middle-aged, medium-sized successional stages. 
Table 3-10 shows age class distribution as delineated by CWHR size classes (roughly equivalent to 
seral stages, or age classes) across the analysis area. Table 3-10 represents age class distribution of 
entire forest types across the landscape (looking down at the landscape to different stand types and 
age groups), compared to Table 3-9 which averaged characteristics within individual stands (looking 
into a stand at a vertical profile). See Appendix F for complete list of past activities.  

Table 3-10. Landscape distribution of CWHR size classes as a percent of total acres for the 
Sugarberry Vegetation, Fire and Fuels analysis boundary.a,b 

 
CWHR Size 

1 and 2 CWHR Size 3 CWHR Size 4 CWHR Size 5 
CWHR Non-

Stocked 

Stand Type 
Seedlings and 

Saplings Poles Small Trees 
Medium-Large 

Trees 
Brush, Rock, 

Water, etc. 
Dominant diameter 
range of stand 

0–6 inches dbh 6–11 inches dbh  11–24 inches 
dbh 

>24 inches  N/A 

Seral stage Early seral Early seral Mid-seral Mid to late seral N/A 
Percent distribution 
across the landscape 

3% 13% 56% 21% 6% 

Notes:  

a. Data are assumed to generally represent age class distribution (e.g., stands with seedlings, saplings and smaller trees are 
assumed to be usually younger than stands dominated by larger trees). Data are summarized from the CWHR analysis in the 
silvicultural appendices on file at the Feather River Ranger District. 

b. There are no stands classified as Late-Successional Old-Growth in the Sugarberry Project area. 

 

Flame Length. Vegetative conditions are intimately linked to fire behavior and fuel loading. 
Stands that have skipped fire cycles generally have heavy surface fuel loads, and stands with lots of 
small trees have fuel ladders contributing to low canopy base heights. Heavy surface fuel loads and 
low canopy base heights increase potential flame lengths and possible torching (Graham et al. 2004). 
Approximately 30 percent of the Sugarberry analysis area would burn with flame lengths greater than 
6 feet. The slopes in the Sugarberry Project area vary considerably, ranging between 0 and 
100 percent. Flame lengths appear highest in the steep Slate and Canyon Creek drainages (see 
Appendix G, Maps 3 and 4). Fires burning on steep slopes are problematic for multiple reasons: 
preheating of fuels increases fire spread; increases spotting from convection columns; ignites rolling 
material that may start fire below suppression resources; makes anchor points difficult to establish; 
and increases probability of injury to fire fighters.  

Fire Type. Fire types within the analysis area would vary with topography, elevation and fuel 
loading and arrangement. Surface fires are generally lower in intensity and easier to suppress—
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though may still have high mortality rates if fuel accumulations are great. Passive crown fires, which 
include surface fires that occasional torch individual or clumps of trees, are indicative of higher fire 
intensity and severity. Fire intensity is highest in active and independent crown fires, or when fire 
runs continuously through both surface and canopy fuels. These fires generally are difficult to fight 
and require more resources to suppress.  

The Forest Service did not begin taking organized and consistent fire suppression action until the 
1920s. Before that time, fires on National Forest System lands burned unconstrained regardless of 
cause, unless they were a threat to private property. Fires burned with varying intensity (usually low) 
and often burned large swaths of land before they were extinguished by weather or lack of fuel. 
Random fire occurrences maintained dead fuels and stand structures in conditions that were more 
resistant to stand-replacing fires. These stand conditions have been documented by pioneer accounts, 
early photo point records, and fire history records from tree ring analysis.  

The analysis area and immediate surroundings indicate that fire continues to influence the 
landscape. Records of large fires between 1909 and 2003 show a total of 6 fires that affected or could 
have affected the Sugarberry analysis area. Large fires ranged from 376 acres to over 2,500 acres in 
size. The Devils Gap fire in 1999 was the convergence of two lightning fires, the fire burned with 
high intensity resulting in approximately 90 percent mortality of vegetation. Fire exclusion, past 
harvesting practices, and various other land practices have decreased the incidence of historic low 
intensity fires, allowing for a build-up of surface and canopy fuels (Peterson et al. 2005). Increased 
trees per acre, ladder fuels and suppression activities have led to increased fuels buildup. Fires 
burning in over-crowded stands, such as happened in the Devils Gap Fire, have greater potential for 
crown fire. Other contributing factors to the large size of the Devils Gap Fire were limited resources 
during a forest wide lightning bust and length of response time by fire fighting resources. In addition 
to an abundance of surface and ladder fuels creating potential for larger more intense fires, 
impassable roads, distance of travel for second alarm resources, and steep inaccessible canyons make 
rapid access to fires on the Feather River Ranger District a problem for fire managers. See Table 3-11 
for a list of large fires in the analysis area. See Table 3-12 for a Forest Service detailed history of fires 
listed by watershed and fire cause.  

Table 3-11. Fires greater than 100 acres that occurred  
between 1909 and 2003. 

Year Cause 
Total Fire Size 

(acres) 

1909 Unknown/Unidentified 2,532 

1920 Unknown/Unidentified 588 

1921 Unknown/Unidentified 999 

1921 Unknown/Unidentified 376 

1929 Unknown/Unidentified 746 

1999 Lightning 1,480 
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Table 3-12. Number of fires by watershed and fire cause (1965–2003).a, b  

Cause 
Little Grass 

Valley Reservoir Lewis Flat 
New  

Bullard’s Bar 
Canyon 
Creek Slate Creek Total 

Campfire 4 1 0 1 7 13 

Lightning 4 7 3 7 20 41 

Equipment use 1 2 0 1 7 11 

Smoking 10 1 0 2 11 24 

Children 0 0 0 1 0 1 

Debris burning 2 1 2 1 5 11 

Railroad 0 0 0 0 0 0 

Incendiary 2 2 0 1 3 8 

Miscellaneous 6 3 2 2 15 28 

Total 29 17 7 16 68 137 

Notes:  
a. Note that in the last century fires are more likely to be ignited by human causes than by natural causes. This additional 
ignition source is outside the natural fire regime and increases the risk of starting wildfires. 

b. Fires listed are class A (0.1–0.25 acres), B (0.26–9.9 acres), and C (10–99.9 acres) fires. 

 

In the Sierra Nevada, fire regimes varied historically across the landscape with elevation, 
precipitation, aspect, topographic position, soil conditions or site productivity, and vegetation 
(Skinner and Chang 1996; Fites-Kaufman 1997). Fire patterns can vary by individual watershed or 
landscape, even if they have similar vegetation. For example, the role of fire can vary with how the 
landscape is oriented relative to prevailing wind patterns. Drainages that are aligned with prevailing 
wind patterns will have more frequent, geographically larger, or more intense fires than those that are 
sheltered from prevailing winds. However, rarely are there fire history data for each landscape, so 
generalizations on fire regimes are often made based on similarities in the landscape topography and 
vegetation. For the northern Sierra Nevada, fire history research has been compiled from all parts of 
the Sierra Nevada and southern Cascades by vegetation type and landscape conditions to allow the 
Forest Service to describe general historic fire regime patterns for the northern Sierra Nevada. 

According to Fites-Kaufman, in the northern Sierra Nevada, elevation is the most important and 
visible factor underlying changes in fire regimes and vegetation. The Sugarberry Project ranges from 
approximately 3,000 feet in elevation to approximately 6,500 feet in elevation. This broad range of 
elevation is described by three of the six fire regime zones Fites-Kaufman describes: lower montane, 
mid-montane and upper montane zones. Historic fire return intervals in the project area probably 
ranged from 5–15 years in the lower elevations up to 40 years in the higher elevations (Fites-
Kaufman 2006). 

Chang and Skinner (1996) describe a mixed conifer zone, which lies within the middle elevation 
zone of the Sierran forest and is dominated by ponderosa pine, with large amounts of white fir and 
sugar pine. Variation in species is usually associated with elevation. Generally, this mixed conifer 
zone, like Fites-Kaufman’s lower montane zone, is described as having frequent fires of low to 
moderate severity. However, it was found that the fire regime could vary in both interval and severity 
depending on vegetation, topographic position, site quality, and other local factors. Historic fire 
intensity and severity in the mid and upper montane zones are generally described as mixed 
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(Agee 1993; Fites-Kaufman 2006). The pattern would be mostly patchy, low intensity fires or high 
intensity fires when conditions were extremely dry.  

Current fire types have been removed from the historic reference condition due to past fire 
suppression, past timber management practice and a wet climate over the last century. As fire cycles 
are skipped, fuels accumulate and less fire adapted, shade tolerant tree species grow in forest 
understories. Dead and down fuel loading is high and fuel ladders are present due to growth of dense 
understory making for low canopy base heights. More intense fires, including higher incidence of 
passive and active crown fires, high mortality of in both surface and crown vegetation, and greater 
impacts on watersheds would be expected to occur under extreme fire conditions. 

Fuel Loading. Fuel conditions are variable throughout the Sugarberry Project area and can be 
described by six NFFL fuel models: FM 10, mixed conifer with heavy timber litter and a dense shade-
tolerant understory, comprises approximately 49 percent of the area; FM 9, described as closed 
canopy stands of long-needle conifers or hardwoods, comprises approximately another 19 percent of 
the area; brush FMs 4, 5, and 6 make up 18 percent of the project area; and FM 8, closed canopy 
stands of short-needle conifers, comprises 11 percent of the area. The remaining 2 percent is made up 
of water or other natural or man-made noncombustible materials. Fuel Models 8 and 9 represent 
desired fuel conditions. Details of fuel models are summarized in Table 3-8. 

There is approximately 20,400 acres of wildland urban interface wildlife urban interface within 
the project area. The distribution of fuel models within the wildlife urban interface are: FM 10–55 
percent, FM 9–15 percent, FM 8–13 percent, brush FMs 4, 5, and 6–15 percent. See Appendix A, 
Table A-3 and Table A-4, for unit by unit treatments in the wildlife urban interface. 

Canopy Base Height. Fire suppression, lack of disturbance, and past timber harvest have created 
dense multilayered understories known as ladder fuels (see Table 3-9 to view the high quantity of 
small trees per acre). Current canopy base heights at the stand level in the Sugarberry analysis area 
average less than three feet. Low canopy base heights allow for an easier transition from surface fires 
into passive or active crown fires. At 100 percent foliar moisture, a six foot canopy base height will 
require a four foot flame length to initiate torching into the canopy, while a 19 foot canopy base 
height will require a nine foot flame length (Agee and Skinner 2005). With the current average 
canopy base heights in the Sugarberry analysis area one would expect to see torching with flame 
lengths less than four feet and potential spotting that would lead to larger fire size. 

Summary. There has been an overall shift towards and increased proportions of shade-tolerant, 
less fire-adapted species (true firs and incense-cedar) and decreased proportions of shade-intolerant, 
fire-adapted species such as large pines. Mountain hardwood species including aspen and black oak 
are being encroached by these shade-intolerant conifers. The landscape is dominated with middle-
aged stands that are generally overstocked with small diameter trees. This overstocking creates forests 
susceptible to disease and insect attack, especially on low precipitation years. These landscape 
attributes have contributed to unnatural buildup of ladder fuels and surface fuels. Existing 
topographic features and a heavy build up of surface, ladder, and canopy fuels make much of the 
Sugarberry analysis area prone to large, high-intensity fires.  
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3.3.5 Environmental Consequences  
Direct and Indirect Effects of the No-Action Alternative (Alternative A). Under Alternative A, 

no actions would be implemented to address purpose and need described in Chapter 1 or management 
opportunities addressed in the Slate Creek Landscape Assessment (located in the project record). 

Tree Species Composition. Species composition would remain the same throughout the project 
units with existing stand structures promoting low light environments that influence species 
composition by favoring the regeneration of shade-tolerant species such as white fir, incense-cedar, 
and, to a lesser degree, Douglas fir. There would be no proposed disturbance or planting of shade-
intolerant, fire-adapted species. The trend of having increased numbers of shade-intolerant species 
would continue. There would be no thinning or release of any remaining “legacy” shade-intolerant 
species. Aspen and black oak stands would continue to be encroached by conifers. 

Stand Density and Structure. Existing stand conditions would persist and develop unaltered by 
active management, with the exception of continued fire exclusion. Stands would remain dense, 
particularly in the smaller diameter classes, in terms of trees per acre and basal area. See Table 3-13 
for a 30-year projection of trees per acre, basal area and canopy cover.  

Table 3-13. Projected future average basal area per acre, trees per acre, and canopy cover (not 
overlapping) of Size Class 4 and 5 stands in the Sugarberry analysis area under the no-action 
alternative. 

Trees Per Acre 
Trees Per Acre 

1–10 inches dbh 
Trees Per Acre 
10–20 inches  

Trees per Acre
20–30 inches  

Trees per Acre 
>30 inches 

Canopy Cover 
>6 inches Projected 

Year 
Basal 
Area (dbh) 

2010 280 445 67 25 11 57 
2020 307 706 67 26 13 58 
2030 321 667 61 28 15 58 

 

Higher canopy cover and percent of overlap within canopy contribute to canopy fuels. Canopy 
cover in the majority of Sugarberry stands would remain relatively high and overlapping in regard to 
fuels and retardant permeation (see Table 3-9 to see average stand canopy cover and overlap). The 
current canopy cover could reduce effectiveness of retardant penetration to surface fuels, in turn 
making it more difficult to contain large fires. A high percentage of retardant is intercepted by tree 
crowns before it reaches the ground and becomes less effective for suppressing and holding fires 
burning through surface fuels (Alexander 2000; Anderson 1974). This decreased penetration of 
retardant with higher canopy cover in untreated stands, when compared with an adjacent treated area, 
was witnessed on the Bell Fire in September 2005 (Craggs 2005; Moghaddas in review). In addition, 
the use of aerial retardant is generally not effective at suppressing crown fires or fires with high flame 
lengths. 

Forest Health. The high tree densities mentioned above would persist under Alternative A, 
thereby reducing growth rates and tree vigor and increasing risk of mortality due to inter-tree 
competition and potential increased incidence of insect activity. While true fir (red and white fir) 
stands may exist at higher stand densities than mixed conifer stands, increased density combined with 
stress caused from drought or root rot endemic in older, dense fir stands increases the susceptibility of 
true fir species to mortality caused by the Scolytus fir-engraver beetle. High densities of small trees in 
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all stand types may cause competition for soil moisture and nutrients, which could contribute to 
increased stress on larger, older trees. Stressed trees become particularly susceptible to insect attack 
during low precipitation years. It is expected that insects will remain at current endemic levels as long 
as precipitation levels are near or above normal. However, when precipitation is below normal for 
several years in a row, some trees stressed by lack of moisture and competition are expected to 
succumb to insect attack.  

Plantation sugar pine trees dead and dying from blister rust in two units would not be removed 
and would add to fuels accumulations. Older trees with blister rust, mistletoe or other disease would 
not be thinned. The risk of annosus root rot stump infection would be reduced due to the lack of 
stump creation. Consequently and there would be no need to apply Sporax®. Existing infections 
across the landscape would increase in size naturally. 

Flame Length. Under the no-action alternative, the ability of fire managers to safely suppress and 
contain fires, both in initial and extended operations, would continue to decline over time from 
current conditions due to continued increasing stand densities, surface fuel buildup, and road 
disrepair. Under 90th percentile weather conditions, flame lengths would generally be at least 6 feet in 
major drainages (see Appendix G) were topography makes fire suppression especially risky for 
firefighters. The upper limit for direct action taken by hand crews is generally considered to be 4 feet, 
and 6 feet is considered the upper limit for direct action taken by mechanized equipment (bulldozers). 
Flame lengths in excess of these limits usually result in indirect action taken to contain the fire 
resulting in larger fire size. See Table 3-14 for estimated percent of DFPZ burning with flame lengths 
<4 feet, 4–6 feet and >6 foot in Sugarberry shaded fuelbreaks (DFPZs). These flame lengths, when 
combined with current stand structure and topography, would result in extensive high-intensity 
surface fires and torching with crown fire activity (see Table 3-15) generating more tree mortality (see 
Fire Type section below).  

Table 3-14. Flame length for DFPZ for no-action alternative.*  
Effects on  

Flame Length 
DFPZ with Flame Lengths 

<4 feet 
DFPZ with Flame Lengths  

4–6 feet 
DFPZ with Flame Lengths 

>6 feet 

Alternative A 
No Action  

58 percent 26 percent 16 percent 

Note: *Flame lengths on DFPZ acreage that would occur in the case of ignition during 90th percentile weather conditions are 
displayed. DFPZ acres total approximately 3,000. 

 

Table 3-15. Percentage of DFPZ acres in surface, passive crown and active crown fire types.*  

Fire Type Non-combustible Surface 
Crown Fire 

(Passive and Active) 

Alternative A 
No Action  

0.2 percent 41 percent 59 percent 

Note: *The percentage of land that would burn as surface, passive crown or active crown fires in the case of ignition during 90th 
percentile weather conditions is displayed for the no action Alternative A. DFPZ acres total approximately 3,000, and 
approximately 2,100 acres would be treated in Alternatives B and C. The difference in acres reflects acreage that has already 
been treated or has been determined to need no fuels treatments at this time. 
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Fire Type. The fire activity with the above-mentioned flame lengths and fuel loadings and canopy 
base heights discussed below could result in crown fire up to 59 percent of the untreated DFPZ. 
Wildfire burning with these stand conditions under the 90th percentile weather conditions would 
produce 75 to 90 percent predicted direct mortality for trees up to 24 inches in diameter (see Fire and 
Fuels project file). The predicted direct mortality does not account for secondary mortality to fire-
damaged trees due to insect and disease activity. In addition, embers from torching trees and snags 
could spot outside the main fire increasing potential fire size. These direct and indirect effects do not 
reflect the influence of the fire itself on local weather conditions (Colson 1956; Cramer 1954). At the 
landscape level, these two factors (increased spotting and the fire’s influence on local weather) will 
tend to increase erratic fire behavior, resulting in increased fire size with higher tree mortality, 
especially when area weather patterns become warmer with increased winds and lower atmospheric 
stability (Schroeder and Buck 1974). See Table 3-15 for percent of fire type that would exist in the 
shaded fuelbreak (DFPZ) under the no-action alternative. Refer to “Analysis Methods” section for 
reasons why passive and active crown fire is combined. 

Fuel Loading. Fuel loading is heavy across the Sugarberry analysis area with approximately 
49 percent of the landscape represented by 12 tons per acre of dead and down woody debris less than 
3 inches in diameter (FM 10). van Wagtendonk (2004) reports, there are landscapes today where 
accumulations of dead woody debris and dense stands of shade-tolerant understory trees and shrubs 
have made the fuel and vegetation complex nearly homogeneous (same vegetation structure or 
species), and that the inevitable fire that cannot be suppressed becomes larger and burns more 
intensely. The rates of line construction would be relatively slow for both hand crews and tractors 
under the fuel loading of the no-action alternative compared with the action alternatives. See 
Table 3-16 for fuel loading for a sample of the DFPZ units under the no-action alternative. Most of 
the DFPZ units sampled below would currently fit into FM 10 which would create high intensity fires 
that would be difficult to attack. 13T has low fuel accumulations due to a history of underburns in the 
unit. The current prescription is designed to reduce ladder fuels that have grown in since its last 
underburn and to maintain its current low surface fuel conditions.  

Table 3-16. Fuel loading by the no-action Alternative A, tons per acre.*  

Unit Prescription 

Alternative A:  
No Action 

(tons per acre) 
13T Prescribed Fire: Underburn 3.48 

15Ta Hand Cut, Tractor Pile & Prescribed Pile Burning 12.02 

902 Hand Cut, Tractor Pile & Prescribed Pile Burning 12.02 

904 Mastication 12.02 

905a Mechanical Thin and Biomass Removal 12.02 

905b Mechanical Thin and Biomass Removal 12.02 

907a Plantation Thin and Biomass Removal 12.02 

907b Plantation Thin and Biomass Removal 12.02 

909 Mechanical Thin and Biomass Removal 12.02 

Note: *All units shown are shaded fuelbreaks that would maintain overstory canopy  
after treatment. 
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Canopy Base Height. Due to the ingrowth of brush and a large number of small diameter shade-
tolerant trees, canopy base heights in the project area are often low in unmanaged stands (see 
Table 3-17 for example DFPZ units). The conditions represented in Table 3-17 would allow for 
greater transition of surface fire into passive and active crown fire, resulting in more spot fire 
potential that would lead to larger more problematic wildfires when burning under the 90th percentile 
weather conditions.  

Table 3-17. Canopy base height of the no-action Alternative A. 

Unit Number 
Alternative A: No Action 

Current Conditions 
13T 15 feet 

15Ta 1 foot  

902 1 foot 

904 1 foot 

905a  1 foot 

905b 1 foot 

907a 1 foot 

907b 1 foot 

909 1 foot 

Average 2.5 feet 

  

Summary of Effects. The no-action alternative would not meet the intent of the 1988 Plumas 
National Forest LRMP, as amended by the 1999 ROD on the HFQLG Act FEIS and the 2004 ROD 
on the SNFPA FSEIS, the National Fire Plan, or the Healthy Forest Initiative. There would be no shift 
towards historical species composition, no reduction in dense stand conditions, and no diversification 
of landscape structure. Stands would remain dense with shade intolerant small trees which would 
contribute to higher fuel loadings and lower canopy base heights. These factors would increase risk of 
more intense fire behavior including higher flame lengths, increased torching into crowns and 
increased mortality of vegetation. Rural communities would continue to be at risk from wildfire, and 
public and firefighter safety would continue to be jeopardized from the existing conditions in the 
event of a wildfire. 

Additionally, an increased intensity of wildfire and longer initial attack response time for fire 
suppression resources would increase the likelihood that fires could escape initial attack and become 
large. Larger fires would increase the risk of injuries to both firefighters and the public, as well as 
increase the potential for residences to be lost or damaged. The potential for high-intensity fire exists 
in the Sugarberry Project in those areas where there is little heterogeneity (diversity) in the fuel and 
vegetation complexes. 

The above factors result in major negative effect on the overall ability of fire managers to safely 
suppress and contain fires, leading to increased suppression duration and cost. This increased 
suppression intensity can lead to a greater potential for resource damage during the fire and higher 
Burned Area Rehabilitation costs after the fire is out. Overall, the current predicted fire behavior 
could lead to high mortality in forested areas, including, RHCAs, Protected Activity Centers (PACs), 
and Home Range Core Areas (HRCAs) in the Sugarberry Project area during a wildfire.  
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3.3.6 Direct and Indirect Effects of All Action Alternatives 
3.3.6.1 Direct and Indirect Effects of Overstory  

Mechanical Thinning in Alternatives B and C 
Tree Species Composition. Species favored for retention in both DFPZ and ITS thinning units 

follow in this order: ponderosa pine, black oak, Jeffrey pine, sugar pine, Douglas-fir, incense-cedar, 
red fir and white fir. Shade-tolerant species (true firs and incense-cedar) would be preferentially 
removed in areas where they may be crowding shade-intolerant, fire-adapted species (pines). Pine 
species are fire resistant because of their thick bark, more open crowns, tendency to root deeply, and 
the ability of their long needles to protect the terminal buds from heat. Favoring residual pine would 
move forests into a desired condition by protecting future natural seed sources and recreating a forest 
containing proportionally more species resilient to fire. In true fir dominated forest types, species 
preference would be weighted towards maintaining naturally occurring shade-intolerant species such 
as Jeffery pine; however, species composition would be maintained at levels appropriate for that 
ecological forest type. 

In CWHR Size Class 4 and 5 units, thinning would attempt to reduce competition around healthy, 
large shade-intolerant pines. In CWHR Size Class 3 units, smaller pines would be released to more 
freely grow into larger size classes which are better capable of withstanding the effects of both wild 
and prescribed fire. Sugar pines would be preferentially retained where showing signs of white pine 
blister rust resistance. Retaining and releasing these rust resistant trees would better ensure future 
seed sources for potential natural or human-caused disturbance (see group selection section below). 
New cohorts of shade-intolerant species are not expected to significantly increase following 
Sugarberry thinning because of low light levels able to reach the understory under 40 to 50 percent 
canopy cover. The overall effect of thinning on species composition in Sugarberry thinning units 
would be to temporarily increase the proportion, health and vigor of the existing pine component 
relative to these areas.  

Stand Density and Structure. DFPZ and ITS units in CWHR Size Class 4 and 5 stands would 
be thinned from below. Throughout all treatments regardless of thinning prescription, trees in the 20 
to 30 inch and the greater than 30 inch diameter classes would generally be the favored tree sizes to 
retain. These larger trees have favorable attributes in terms of fire resistance, desired stand structure, 
and wildlife habitat. Canopy cover in two DFPZ units would be reduced to 40 percent under 
Alternatives B and C. These two units are in a high recreation area within the wildland urban 
interface community of La Porte. Reduction to 40 percent canopy in this area under Alternatives B 
and C would likely increase effectiveness of retardant penetration in the case of a wildfire. All other 
units would be reduced to 50 percent canopy cover.  

Trees less than 9 inches dbh would be removed for biomass, except in less-stocked gaps within 
the units where they make up the overstory. In these areas, trees less than 9 inches dbh would be 
thinned. Trees up to 30 inches may be removed, however most trees removed will be less than 
20 inches in diameter. Trees greater than 20 inches in diameter may be removed in Alternatives B 
and C when diseased, suppressed, competing with larger trees or when contributing to undesirable 
canopy fuels. This is further discussed in the canopy base height section below. See Table 3-18 for 
pre- and post-treatment estimates of average trees per acre in thinning units. 
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Table 3-18. Average stand density and structure of units with proposed thinning treatments in 
Alternatives B and C.* 
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2010 246 78 34 8 366 310 60 

2020 274 94 34 12 414 338 61 
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2030 177 89 31 16 313 336 60 

2010 Post 15 18 34 8 75 205 40 

2020 24 12 33 13 82 228 43 

Mechanical 
Thinning to 40% 
Canopy Cover  
(CWHR Size 4) 
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2030 23 8 32 17 80 252 46 

2010 557 87 25 11 680 315 63 

2020 878 83 31 12 1004 343 62 
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2030 888 72 36 13 1009 359 62 

2010 Post 59 36 25 11 130 220 49 

2020 123 32 32 13 200 248 52 

Mechanical 
Thinning to 50% 
Canopy Cover 
(CWHR 4& 5) 
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2030 140 25 37 14 216 275 54 

2010 267 136 3 1 406 191 48 

2020 559 147 12 1 719 244 56 
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2030 462 133 28 1 624 289 61 

2010 Post 18 78 3 1 100 109 34 

2020 0 84 13 1 98 146 41 
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2030 0 63 33 1 97 183 48 

Note: *Displayed are comparisons of average trees per acre, basal area and canopy cover of units that would occur in the 
no-action and action alternatives to 2030. This analysis assumes treatments would occur in 2010. Data are averaged by 
treatment type. Data used were from units in each treatment type. Objectives include removing ladder fuels (small trees 
<10 inches dbh with most trees removed <6 inches dbh), thinning overstory canopy from below to increase effectiveness of 
aerial retardant and thinning from below to reduce impacts of insect attack and disease. 
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Trees greater than 30 inches dbh may only be removed as needed for operability. Removal of 
trees greater than 30 inches dbh is expected to be minimal because existing skid trails, landings, and 
temporary roads would be utilized whenever available to facilitate the harvesting and removal of 
forest products (biomass and sawlogs). New activities would intentionally avoid large trees as 
possible. The location and size of skid trails, landings, and temporary roads, and the trees harvested 
for the construction of such facilities must be approved and agreed upon by the Forest Service. 
Removal of trees for operability would be incidental and therefore, would have negligible effects on 
stand structure. A maximum approximate estimate of 1,400 trees greater than 30 inches dbh may be 
removed for operability for all proposed Sugarberry treatments (including transportation 
improvements) which equates to 0.3 percent of total trees greater than 30 inches dbh across the 
project area. An additional 150 to180 trees would potentially be removed as a part of aspen 
enhancement treatments. The parameters for this analysis are located within the Silviculture 
appendices on file at the Feather River Ranger District. 

Two to six snags per acre, 15 inches or greater, would be retained within treatment units 
dependent on forest type and treatment. Some snags would be removed in DFPZs, particularly those 
under 15 inches in diameter. Incidental removal of snags may occur for operability and safety; 
however, guidelines set forth in the Sierra Cascade Province Timber Theft and Detection Plan would 
be used to ensure that both operability and safety and minimum snag densities would be met. Snags to 
be retained would receive preference in locations where operability and safety is not anticipated to be 
an issue. Snags within falling distances of roads, landings, and heavily used public areas would 
receive preference for removal. Where minimum snags densities do not currently exist, marking 
guidelines would provide for the retention of large live trees with wildlife habitat characteristics, such 
as multiple or broken tops, crooks, and/or bole cavities, to serve as future snag recruitment. 

Post-treatment basal area in these units would vary, depending on the average size of residual 
trees in each unit, because larger trees have wider crowns and more basal area. Residual trees per acre 
and basal area within units may also vary due to marking prescriptions. For example, areas within 
RHCAs would have no reduction in basal area whereas areas with extensive evidence of disease may 
be more heavily thinned. Basal area would not be reduced more than 30 percent in ITS units and 
40 percent in DFPZ units. See Table 3-18 for pre and post-treatment estimates of average basal area 
per acre in thinning units. Mean diameter of CWHR 4 and 5 thinning units would change from an 
average of 18 inches dbh to 26 inches dbh. 

Plantation units with pole-sized trees, or those units in CWHR Size Class 3, have no canopy 
cover restrictions. These units would be thinned to approximately 18 to 22 foot spacing, or 
approximately 100 trees per acre. Spacing may vary depending on tree vigor and species as well as to 
increase structural diversity in what are currently plantation homogenous stands. See Table 3-13 for 
average estimates of basal area, trees per acre and canopy cover by size class. Mean diameter (of trees 
greater than 6 inches dbh) would change from 11 inches to approximately 14 inches. 

Forest Health—Density Management, Dwarf Mistletoe and Blister Rust. The action 
alternatives are each expected to have similar effects in CWHR Size Class 4 and 5 units. Thinning 
from below would remove excess trees and those that are of poor vigor, diseased, and damaged trees. 
In addition, thinning some of the suppressed, intermediate, and co-dominant tree classes would help 
maintain the growth and vigor of co-dominant and dominant conifers—the older, mature, larger trees 
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that would be retained longer in the overstory. The overstocked stands or aggregations within stands 
would be thinned in order to reduce stress due to inter-tree competition. Consequently, individual tree 
mortality would be reduced. Stand growth and vigor would be maintained or improved, making 
stands and aggregations less susceptible to insect attacks (Koehler, Wood, and Scarlett 1978; DeMars 
and Roettgering 1982).  

There would be a preference to remove trees with heavy to moderate dwarf mistletoe infections 
where possible, and where they have not already spread to trees in lower canopy layers. Many 
infected trees are greater than 30 inches in diameter or contribute to required canopy cover and would 
therefore not be removed. In these cases, tree species susceptible to present mistletoes would be 
preferentially removed in lower canopy layers. 

Sugar pines infected with white pine blister rust would be removed in CWHR Size Class 3 
plantations units near Lexington Hill. Many trees in the area have large stem cankers which will 
ultimately girdle and kill the trees. Thinning in this area will remove the fuels that would otherwise be 
created when these trees die. Infected trees in CWHR Size Class 4 stands in the same area would be 
preferentially removed over trees appearing to be rust resistant. Blister rust in many large sugar pines 
throughout the project area is evident as a minor chronic infection. Trees may live with the disease for 
years though become stressed, usually due to lost photosynthetic ability. Thinning in units would 
reduce the quantity of infected sugar pine, increase the vigor of residual uninfected sugar pine and 
would allow infected sugar pine left for canopy cover requirements or diameter requirements to 
persist longer by reducing competition with other trees. Fuels and fire potential would also be 
reduced. 

Damage to residual trees may occur during harvesting operations including damage to stems, bark 
scraping, wrenched stems, broken branches, broken tops, and crushed foliage. These effects are 
typical in logging operations, but care would be taken to minimize the potential for damage to 
residual trees. The Forest Service would inspect timber sales during harvesting to insure that damage 
to residual trees is within reasonable tolerances. 

Forest Health—Annosus Root Disease and Borax Treatment. Annosus root disease may be 
spread by airborne spore colonization of freshly cut stumps and root to root contact. The direct effect 
of timber harvesting would be the creation of a large number of freshly cut stumps, which would 
increase the potential for spread of annosus root disease. A common silvicultural practice to minimize 
the spread of annosus root disease is to apply a layer of borax to freshly cut stumps soon after harvest 
in order to prevent new infection centers. This method is effective at mitigating the spread of 
H. annosum spores (Cluck and Woodruff 2006; Kliejunas 1989; Goheen and Otrosina 1998; Schmitt 
et al. 2000).  

All action alternatives propose to apply borax (trade name, Sporax®) to harvested conifer stumps 
greater than 14 inches in diameter in certain DFPZ and ITS mechanical thinning units to minimize the 
risk of annosus infection. Group selections within these thinning units would also have borax 
application. borax is proposed to these units to minimize residual tree susceptibility to H. annosum 
root rot. Units for borax application were chosen due to their proximity to known root rot pockets, 
their higher value due to location in visual quality and recreation corridors and the susceptibility of 
the silvicultural prescription to annosus root disease (Heterobasision annosum).  
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There is the potential for new infection in any harvest area because airborne spores can travel far 
distances, up to 100 miles (Goheen and Otrosina 1998) and H. annosum is known to occur throughout 
the forests of Northern California and Southern Oregon (Schmitt et al 2000). Occurrence of annosus 
root disease has been confirmed in true fir stands in the Sugarberry Project area (see Cluck and 
Woodruff 2006, Forest Health Protection Assessment of the Lexington Hill area on file at the Feather 
River Ranger District).  

Infection by annosus root disease may become more wide spread if stumps are not treated. This 
would make the long-term control of the disease more difficult and may impact previously unaffected 
stands on National Forest lands, as well as adjacent landowners. In addition, harvesting without 
treating stumps would leave the potential for adverse effects on future species composition across the 
landscape. The consequences of not treating stumps with Sporax® application may include increased 
infection rates, mortality of desired large dominant and co-dominant residual trees, reduced canopy 
cover to below desired levels as a result of mortality, and an increase in fuel loads beyond desired 
conditions as a result of mortality (Goheen and Otrosina 1998). 

Once annosus root disease infests a site, it resides in the soil for up to 50 years as a saprophytic 
(an organism that obtains food from dead or decaying organic matter) agent. Once established, the 
disease creates infection centers where trees of like species begin to display effects ranging from 
reduced individual tree vigor, root and bole decay, windthrow, root mortality, and in the worst case 
scenario, tree mortality. The infection centers create localized pockets of dead and down trees that 
contribute to higher surface fuel accumulation in the future. The borax treatments are expected to 
reduce potential stand-level mortality, resulting in decreased contributions to surface fuel loads from 
trees killed by annosus root disease. Annosus root disease is also known to increase susceptibility of 
infected trees to adverse effects of drought and insect attack, particularly in true fir (Ferrell 1996).  

Other methods for controlling annosus root disease have been suggested. Many of these 
alternative methods have been developed for forests in the southeastern United States. Several 
treatment strategies (prescribed burning, manipulation of season of cutting to avoid dispersion of 
spores, and treatment with a competitive nontoxic fungus [Phlebiopsis gigantea]) have been 
recommended in the southeastern region by Mississippi State University Extension and others 
(Ammons and Patel 2000; Annesi et al. 2005). Intensive prescribed burning before and after 
treatment, as suggested by Ammons and Patel, may not be a viable option due to prohibitive cost and 
inherent risk associated with pre-treatment burning. Cutting when H. annosum spores are at their 
lowest levels has been suggested, however, there are no data or studies to support the effectiveness of 
such a treatment. The competitive fungus, Phlebiopsis gigantean, is not available or registered for use 
in California and may not be a viable treatment due seasonality and concerns regarding the 
introduction of a nonnative organism into the ecosystem. The treatment strategies discussed above 
were developed for forests in the southeastern United States and the effectiveness of these practices 
have not been established in forests in the western United States.  

The projected levels of borax application in the Sugarberry Project is 1 pound per 50 square feet 
of freshly cut stump surface. This application rate and projected levels of borax application is 
consistent and well within those analyzed in the Human Health and Ecological Risk Assessment for 
borax (Sporax®) Final Report (USDA 2006).  
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The Human Health and Ecological Risk Assessment for Borax (Sporax®) Final Report (USDA 
2006) concludes that “the use of Sporax® in Forest Service programs will not substantially contribute 
to boron exposures in humans” and “will not typically or substantially contribute to concentrations of 
boron in water or soil.” In addition the Syracuse Environmental Research Associates, Inc. (SERA) 
report concludes “the use of Sporax® in the control of H. annosum root disease does not present a 
significant risk to humans or wildlife species under most conditions of normal use, even under the 
highest application rate.” “For workers and the general public, none of the other exposure scenarios 
considered yield hazard quotients that exceed the level of concern” (USDA 2006). 

In summary, application of Sporax® to freshly cut stumps would be effective at mitigating the 
spread of H. annosum spores. Sporax® application would minimize the risk of infection and creation 
of new infection centers thereby maintaining and improving individual tree vigor and reducing 
susceptibility to other mortality agents including drought, insects, and fire. Reduction of annosus root 
disease related mortality will result in a minor to moderate beneficial effect to surface fuels and 
resulting flame lengths by reducing the amount of woody material contributed by dead and dying 
trees. 

Flame Length, Fire Type, Fuel Loading and Canopy Base Height. Effects of mechanical 
thinning on these indicators are the same as effects discussed in the understory thinning 
Section 3.3.6.2 below.  

3.3.6.2 Direct and Indirect Effects  
of Understory Thinning in Alternatives B and C  

Understory thinning in this section includes the use of (1) mastication, (2) underburning, and 
(3) handcut, hand or tractor piling, and pile burning. This section will also include the use of these 
prescriptions in plantations and less-stocked area or those dominated with shrub cover. All action 
alternatives would have similar effects on vegetation and fuels.  

Tree Species Composition. Mastication, piling and pile burning would favor retention of the 
most vigorous individuals of desired shade-intolerant species in open, brushy or less stocked areas. 
Understory thinning through underburning is inherently non-selective and it is not likely that favored 
species would be preferentially retained. All understory thinning would be limited to trees less than 
9 inches dbh and would only affect the species composition of understory trees.  

Stand Density and Structure. Understory thinning would reduce density and remove small 
diameter ladder fuels. Most trees removed would be less than 6 inches in diameter, though trees up to 
9 inches dbh would be removed. Total trees per acre would decrease greatly. Basal area would be 
minimally affected because small trees contribute little to basal area. Average diameter of trees within 
treated stands would slightly increase. Canopy cover would not be significantly affected as trees 
greater than 6 inches dbh are used to calculate canopy cover in this analysis.  

Forest Health. The removal of competing conifers and brush through mastication, piling and pile 
burning, and underburning would result in better individual tree growth and vigor of remaining 
conifers and hardwoods. Thinning may reduce some risk of bark beetle mortality in each treated unit. 
When periodic droughts and their associated bark beetle epidemics occur, there is a lower probability 
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of extensive pine mortality in thinned stands. Maintaining good stand growth and vigor would reduce 
the risk of beetle populations increasing and attacking adjacent stands.  

Flame Length. Flame lengths would decreased in the treatment units by all action alternatives 
when compared to the no-action alternative (see Table 3-19). Within the DFPZ, acres burned with less 
than 4 foot flame lengths would increase by 15 percent while acres burned with 4–6 feet flame 
lengths would decrease by 11 percent and acres burned at with greater than 6 foot flame lengths 
would be reduced by 5 percent. Decreased flame lengths would allow for greater occurrence of 
firefighters making a direct attack during the initial stage of a fire. Direct attack normally leads to 
smaller fire size resulting in less negative fire effects, such as tree mortality, ground cover disturbance 
and wildlife habitat loss. Table 3-23 below shows the percent change from the no-action alternative. 
There is no significant difference in fire behavior between Alternatives B and C. Refer to tables in 
text throughout document where necessary.  

Fire Type. In the event of a wildland fire under the 90th percentile weather condition, 
approximately 66 percent of the DFPZ would burn under surface fire conditions (see Table 3-20). In 
this situation, mortality of mixed conifer trees between 10 and 29 inches dbh would be approximately 
9 percent. Table 3-23 below shows the percent change from the no-action alternative. 

Fuel Loading. Fuel loading would be reduced by more than 52 percent across all units. See 
Table 3-21 for fuel loading post-treatment for Alternative B and C. These results indicate that acres 
inside the treatment units would meet the standards and guidelines of the 1999 ROD on the HFQLG 
Act FEIS. Units 904, 907a and 907b would not initially meet the post-treatment 5 tons/acre standard 
required by the 1999 ROD. These are mastication units and were modeled using a light slash fuel 
model 11CC from FMA master fuel model list. Although fuel loading in these units does not meet the 
desired condition, flame length, canopy base height and fire type all do. Table 3-23 below shows the 
percent change from the no-action alternative.  

Table 3-19. Flame length for DFPZ by alternative.*  
Effects on  

Flame Length 
DFPZ with Flame lengths 

<4 feet 
DFPZ with Flame Lengths 

4–6 feet 
DFPZ with Flame Lengths 

>6 feet 
Alternatives B and C 73 percent 16 percent 11 percent 

Note: *Flame lengths on DFPZ acreage that would occur in the case of ignition during 90th percentile weather conditions are 
displayed by alternative. DFPZ acres total approximately 3,000, and approximately 2,100 acres would be treated in 
Alternatives B and C. The difference in acres reflects acreage that has already been treated or has been determined to need 
no fuels treatments at this time. 

 

Table 3-20. Percentage of DFPZ acres in surface and crown fire (passive and active).*  

Fire Type Non-combustible Surface 
Crown Fire 

(Passive and Active) 
Alternatives B and C 0.2 percent 66 percent 33 percent 

Note: *The percentage of land that would burn as surface or crown fire in the case of ignition during 90th percentile weather 
conditions is displayed by alternative. DFPZ acres total approximately 3,000, and approximately 2,100 acres would be treated 
in Alternatives B and C. The difference in acres reflects acreage that has already been treated or has been determined to need 
no fuels treatments at this time. 
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Table 3-21. Fuel loading by alternative, tons per acre.*  

Unit Prescription 
Alternatives B and C 

(tons per acre) 
13T Prescribed Fire: Underburn 3.48 

15Ta Hand Cut, Tractor Pile & Prescribed Pile Burning 3.48 

902 Hand Cut, Tractor Pile & Prescribed Pile Burning 5.0 

904 Mastication 6.5 

905a Mechanical Thin and Biomass Removal 5.0 

905b Mechanical Thin and Biomass Removal 5.0 

907a Plantation Thin and Biomass Removal 6.5 

907b Plantation Thin and Biomass Removal 6.5 

909 Mechanical Thin and Biomass Removal 5.0 

Note: *All units shown are shaded fuelbreaks that would maintain overstory canopy  
after treatment. 

 

Whole-tree yarding would be used in all action alternatives to treat slash generated by harvest 
activity. The removal of limbs and tops by such methods would greatly reduce activity-generated 
surface fuels (Agee and Skinner 2005). The majority of trees would be removed using whole-tree 
yarding, which would effectively reduce the potential for activity-generated fuel accumulation. If 
residual slash after whole tree yarding is determined excessive by the sale administrator, slash would 
be lopped and scattered to minimize fuel bed depth, continuity, and arrangement if whole-tree yarding 
is not feasible (such as when mechanical yarding of an individual large tree would result in excessive 
damage to a residual stand). The net effect may result in incidental activity-generated fuel 
accumulations. Underburning, pile burning, or other appropriate surface fuel treatment methods 
would be used, as needed, to reduce activity-generated and existing fuels. 

Canopy Base Height. The proposed treatments of hand and mechanical thinning, biomass 
removal, underburning and mastication would increase canopy base height in most of the units from 
1 foot to over 19 feet. The combined reduction in fuel loading and increase in canopy base height 
would decrease the likelihood that surface fires would develop into crown fires. See Table 3-22 for 
canopy base heights for Alternatives B and C for a sample of units in the DFPZ. 

Table 3-22. Canopy base height for action alternatives.* 

Unit Number* 
Alternatives B and C 

(feet) 
13T 30 
15Ta 26 
902 18 
904 10 
905a  18 
905b 22 
907a 14 
907b 16 
909 25 
Average 19.8 

Note: *All units shown are shaded fuelbreaks that would 
maintain overstory canopy after treatment. 
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Table 3-23 shows the percent change from the no-action alternative to the action alternatives. 
There is no significant difference in fire behavior between Alternatives B and C. Refer to tables in 
text throughout document where necessary.  

Table 3-23. Percent DFPZ acre change by indicator from the no-action alternatives to the action 
alternatives from Alternative A. 

Surface Fire Crown Fire 
(Active and Passive) Fire Type 

15 percent (increase) 15 percent (decrease) 

<4 Feet 4–6 Feet >6 Feet 
Flame Length 

25 percent (increase) 25 percent (decrease) <1 percent (decrease) 

Fuel Loading 52 percent (decrease) — — 

Canopy Base Ht. 95 percent (increase) — — 
 

Effects of Indicator Changes on Fire Severity and Suppression Capability. The following is 
a discussion about the potential increase in fire behavior due to changes in microclimate and increases 
in fine fuels (Demming et al. 1977; Weatherspoon 1996; Agee et al. 2000) in the treatment units. 
Because of the increased tree spacing and decreased shade from tree canopies, the action alternatives 
would create slightly hotter and drier conditions and slightly increased wind speeds in the DFPZs and 
group selection units. The open canopy would also encourage more fine fuels and herbaceous plants. 
However, when all the effects (reductions in surface fuels, flame lengths, and ladder fuels, and an 
increase in fire suppression production rates) of the treatments are considered together, the fuel 
treatment activities would mitigate the effects caused by the decreased relative humidity and 
increased temperature (Martin and Brackebusch 1974; Rothermel 1983; Agee 1996; van Wagtendonk 
1996; Agee et al. 2000). Residual canopy cover within DFPZ units would effectively keep fuel in a 
sheltered or partially sheltered forest. In the group selection units, the existing canopy of trees 
surrounding the group selections would mitigate any increase in wind speed. The proposed groups 
would be 1.5 to 2 acres in size. In an opening that small, an increase in wind speed would hardly be 
noticeable to a person standing in the unit. 

Both the strategic DFPZ network of fuel treatments along with non-network fuel treatments 
follow past forest-level (Olson et al. 1995) and more recent scientific recommendations for fuel 
treatments (Hessburg et al. 2005; Agee et al. 2000). Specifically, Hessburg et al. (2005) note: 

Currently, dry forest landscapes of the Inland Northwest exhibit high 
landscape connectivity of conditions that support large and severe fires. To 
buy time for more thoughtful and carefully planned forest restoration, it 
makes sense to begin restoration by designing and developing networks of 
shaded fuel breaks throughout the dry forests (Agee et al. 2000; Arno and 
Allison-Bunnell 2002). These networks would provide the advantage of 
breaking large fire-prone landscapes into smaller and more manageable 
pieces, which would be of significant benefit, both for restoration and fire 
suppression efforts. It would be useful to position fuelbreaks adjacent to 
existing roads so that the fuelbreaks could be revisited at regular intervals, 
and re-treated to maintain a widely scattered cover of medium and large-
sized ponderosa pine (where available) with only light fuels ( p. 132). 
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The action alternatives would each increase the likelihood that wildland fires occurring in the 
treatment units would be successfully suppressed by initial attack hand crews and engines when 
compared to the no-action alternative. This would occur because of three factors: (1) the repair of 
forest roads would promote shorter response times for fire suppression resources to initial attack 
wildland fires; (2) the reduction in fire behavior characteristics as described above; and (3) the 
increase in fireline production rates that, at the very least, would double for hand line construction.  

Wildland fires that may escape initial attack, either inside or outside the treatment units, would 
have a higher likelihood of being suppressed at a smaller size with any of the action alternatives 
compared to the no-action alternative. All of the action alternatives are designed to reduce the 
likelihood that a crown fire entering a DFPZ would continue to spread as a crown fire through the 
DFPZ. Standing and dead fuels would be treated such that active crown fire would not be supported, 
causing crown fires that enter the DFPZ to be reduced to surface fires with periodic torching of 
individual or small groups of trees. This would be accomplished by increasing canopy separation 
(crown spacing) to approximately 40–50 percent and raising crown base heights by reducing ladder 
and surface fuels. Table 3-20 DFPZ fire type, shows that approximately 30 percent of the DFPZ may 
experience crown fire, possible reasons for this are: 

• Not all RHCAs in the DFPZ will receive treatment. 

• With all environmental factors effecting fire behavior one would not expect to see total 
uniformity across the DFPZ. 

• Treatment units were modeled with the primary treatment and may need a second entry to 
achieve full desired condition. 

Also, as previously described, the reduction of surface and ladder fuel loading would enhance the 
capabilities of firefighting suppression resources by decreasing resistance to control. By reducing the 
canopy cover, the effectiveness of firefighting aircraft would improve retardant and water penetration 
through the canopy to the surface fuels, thereby slowing the fire progression so ground units would be 
more effective. Alternatives B and C would allow for better penetration of water and retardant 
because of lower canopy covers. One example of improved effectiveness was observed during the 
2003 Peterson fire on the Feather River Ranger District, when the District Fuels Officer and District 
Suppression Battalion Officer observed effective penetration of aerial retardant in timber harvested 
areas where canopy cover had been reduced versus areas without any prior treatment (Case and 
Henderson, pers. comm. 2005).  

The action alternatives would increase firefighter and public safety should a wildland fire occur in 
the project area due to fuels treatments on approximately 1,400 acres in the Wildland Urban Interface 
area. These fuels treatments would reduce the likelihood of structures being destroyed or damaged by 
wildland fires in the communities of La Porte, American House, Strawberry Valley and Clipper Mills. 
Implementing fuel treatments in units that are within 300 feet of residential homes (which is the case 
in some instances) could prevent intense flaming fronts from reaching structures in the event of a 
wildland fire. According to the Structure Ignition Assessment Model (Cohen 1997), intense flame 
fronts (for example, crown fires) will not ignite wooden walls at distances greater than approximately 
130 feet.  
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Treatments in units that are not immediately adjacent to structures could have an indirect effect 
on structure protection by enabling the fire to be controlled at a smaller size, as described above, or 
by requiring fewer resources to work on fire perimeter control because of the increased fire 
suppression effectiveness in the treatment areas, which in turn could allow more resources to be 
committed to structure protection. The action alternatives would also create safer locations from 
which suppression resources could establish control points and safety zones for initial or extended 
attacks because of the reduced number of trees per acre in the treatment units (see Table 3-18). The 
proposed fuel reduction treatments along roads, as well as the road improvements themselves, would 
promote safer travel for both the public and firefighters.  

As part of the Sugarberry Project, approximately 1,500 acres could be burned during project 
implementation; this would include follow-up underburning to other treatments. Analysis indicates 
that prescribed underburning would result in 60 to 80 percent mortality in residual conifers (8 inches 
dbh and less), and most shrubs. This means that there would be a short-term increase in fire hazard in 
those units only treated by underburning; however, the reduction of surface fuels by underburning 
would mitigate this short-term hazard over the majority of the area, in both the underburn-only units, 
as well as those that are planned for harvest or mastication. It is important to note that units with 
underburn may not reach the desired condition with only one treatment and would require a follow-up 
underburn within 2–5 years of the first, if the desired condition is not reached. 

Underburning is nonselective it may kill some dominant and co-dominant trees which may have 
been otherwise retained in mechanical treatments. Implementation of prescribed burning treatments 
would have a negligible to minor effect on species composition in underburn units. According to the 
HFQLG FSEIS (p. 19), overall, the overstory canopy would not be affected by underburning, 
although torching of individual or small groups of trees would occur on up to 10 percent of the burn 
area where high surface fuel concentrations and ladder fuels can occur together. Torching may result 
in gaps in the canopy typically less than 0.5 acre in size. Localized torching from underburning would 
occur, thereby creating small openings in the overstory where shade-intolerant species may become 
established and grow, depending on size. Effects of pile burning treatments would be highly localized 
and dispersed. These effects would include scorch and subsequent mortality of individual trees; 
however, this would be a negligible effect due to the relative scale and dispersion associated with the 
nature of these treatments. These treatments would reduce understory vegetation and would result in 
incidental mortality in the midstory but would not be expected to change CWHR size class.  

3.3.6.3 Direct and Indirect Effects of Group Selection in Alternatives B and C  
This section address effects of all activities associated with group selection including ½ to 2 acre 

group harvests, site preparation, reforestation and release.  

Tree Species Composition. One to two acre group selection openings are designed to be large 
enough to provide sufficient light for height growth of shade-intolerant species seedlings, yet still 
remain small enough to retain ecological and social goals behind uneven-aged management. Shade-
intolerant, fire-adapted species such as ponderosa and Jeffrey pine would be planted. Rust-resistant 
sugar pine and Douglas-fir would also be planted when suited to site conditions. Natural regeneration 
from seeds of surrounding firs, pines, and cedars, as well as shrub species, is also expected to occur in 
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these openings. Proposed release treatments (grubbing, mastication and hand-cutting) in group 
selection openings would reduce this competition.  

Research on seedling survival within group selections in the northern Sierra Nevada forests is still 
minimal. However, a few experiments have been completed on the Plumas National Forest. Although 
ponderosa seed distribution and seedling germination was extremely high, McDonald and Abbott 
(1994) found poor growth of ponderosa pine in 30, 60 and 90 foot radius (approximately  
0.1–0.6 acre) group selections (e.g., many seedlings only 5 inches tall at 9 years old). They show that 
edge tree competition both above ground for light and below ground for nutrients and water limit 
growth for species unable to adapt to low light levels. York et al. (2004) found significant increased 
seedling/sapling height with increased opening size, but a leveling off of the effect after 0.6 hectares 
(approximately 1.5 acres). The group selection openings in other completed HFQLG projects have 
averaged 1.5 acres. 

There is no research on the effect of leaving residual trees within group selection cut patches. The 
silvicultural intent of the traditional group selection harvest system is to remove all trees within the 
patch. However, the regulatory framework (SNFPA FEIS, Table 2) inhibits the traditional group 
selection system to be fully employed in the pilot project by stating that no trees greater than 
30 inches dbh shall be removed except to allow for operations. Although there was an effort made to 
avoid stands with many large (>30 inches dbh) trees, acres of land available to group selection are 
often so limited that it is unavoidable to have groups placed in stands with many large trees 
remaining. Sugarberry CWHR Size Class 4 and 5 stands (where group selections would 
predominantly be placed) average 11 trees per acre greater than 30 inches dbh. Groups would avoid 
areas with greater than 20 residual greater than 30 inches dbh trees per acre. 

In a study examining the growth of western white pine (Pinus monticola) in relation to forest 
openings, Jain et al. (2004) show that it has a significant relationship between visible sky (related to 
forest opening size) and growth patterns. Their results illustrated that in order for pine to have an 
80 percent probability to occupy a site, there must be greater than 45 percent visible sky. They found 
the pine species to gain a competitive advantage over fir and hemlock at a site with 53 percent visible 
sky, and a free-to-grow status at 92 percent visible sky. It can be assumed that other shade-intolerant 
pine species, such as ponderosa, Jeffrey and sugar pine, have light thresholds as well. McDonald 
(1976) demonstrated a loss of seedling height growth of ponderosa pine seedlings near residual trees 
(greatest effects were seen 20 feet from the seed-trees, but the inhibitory effects reached out 40 feet) 
in a seed-tree cut. He found that density of seed trees and distance from seed trees directly influenced 
height growth of seedlings.  

The effect of residual boundary trees and trees greater than 30 inches dbh reducing height growth 
of pine seedlings could result in mortality of some pines due to competition from naturally 
regenerating shade-tolerant species, namely fir and incense cedar. In shaded situations height growth 
of naturally regenerated shade-tolerant species may exceed planted shade-intolerant species. This 
effect will have to be mitigated through release treatments, including grubbing and hand-cutting, 
which will favor pine species. Pre-planting site preparation (grapple-piling, hand-piling and burning) 
will also be very important in ensuring pine seedling establishment and survival.  

Stand Density and Structure. Stand structure would change in group selections by creating 
small patches of young regeneration. Trees greater than 30 inches dbh within group selection 
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openings as well as all trees bordering group selection openings are expected to respond by increasing 
growth due to reduced competition. This would further increase the diversification of canopy layers 
through the development of large predominant, overstory trees. York et al. (2004) found a 30 percent 
increase in trees along group selection borders compared to trees growing within the group selection 
matrix. Overall stand density and canopy closure would decrease in a patchy pattern.  

Group selection cut patches within thinned DFPZ and ITS units would add some diversity to 
stand structure by creating some early seral (or in cases with many residual trees, two-story) 
environments. Due to overall thinning and residual trees left within groups, group selection patches 
within ITS stands are expected to blend into the overall stand matrix, appearing only as small, more 
open areas. 

Although overall stand density would decrease, trees per acre would increase due to the planting 
of approximately 200 trees per acre at 14-foot spacing. Natural regeneration is also expected to 
increase trees per acre. See Table 3-24 for average pre- and post-treatment unit trees per acre, basal 
area and canopy cover. Naturally regenerated trees are not included in post-treatment data in 
Table 3-24. They will be regulated through a series of release treatments (grubbing and hand cutting). 

Table 3-24. Stand density and structure of group selection treatments.a 

 

 Trees Per Acre    

 

Year 
1–10 

inches dbh 
10–20 

inches dbh 
20–30 

inches dbh 
>30 inches 

dbh Total 
Basal Area 

(ft2/acre) 
Canopy Cover
>6 inches dbh 

2010 403 67 25 11 505 281 57 

2020 715 66 26 13 820 305 58 

N
o 

A
ct

io
n 

2030 683 60 28 15 785 320 58 

2010 
Post 

0b 0 0 11 11 87c 18c 

2020 200b 0 0 11 11 107 c  25c 

A
lte

rn
at

iv
es

 B
 

an
d 

C
 

2030 200b 0 0 11 11 125 c  29c 

Notes: 
a. Alternatives B and C figures would represent group selection harvest areas (in other words, the 1/2 to 2 acre harvest areas) 
and the no action figures would represent the matrix around these cutting areas. In group selection units that also have ITS or 
DFPZ thinning around group cutting areas, figures displayed in Table 3-18 would represent the matrix. Displayed are 
comparisons of average trees per acre, basal area, and canopy cover projected to 2030 within units proposed for group 
selection treatment. 
b. Regeneration is estimated by silviculturist. It is assumed that groups will be managed for approximately 200 trees per acre 
(not including overstory residual trees >30 inches dbh) at approximately 14–16 foot spacing. Regeneration will be both natural 
and artificial. 
c. Biomass removal is not prescribed for most group selections. It is assumed that healthy trees <9 inches dbh in open areas 
would be maintained for advanced regeneration, and suppressed small trees would be removed (through pile burning) due to 
logging damage during harvesting or intentional removal for site preparation purposes. Trees of this size are not included in the 
modeled BA and canopy cover predictions of the action alternative analysis above. For the purposes of this analysis, they 
would be lumped in with the regeneration figures. It is expected that their basal area and canopy cover contribution would 
be low. 
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Forest Health. Group selection cuts are not strategically placed near disease centers and would 
therefore have no direct effects on disease and insect impacts. Effects would be derived indirectly, 
however, through the opening of stands and the initial reduction in cover. Stand densities would be 
reduced overall, and tree stress particularly reduced near patch edges. Increased resources 
contributing to individual tree vigor would subsequently improve future stand resistance to disease 
and insect attacks.  

Logging damage on residual trees and trees bordering units is possible from both thinning 
(discussed in Section 3.3.6.2 above) and group selection harvests. True firs seem especially prone to 
insects, disease and injuries caused by logging (Williams et al. 1992). Wounds incurred to residual 
trees can be susceptible to decay fungi, and stumps can serve as infection points for root diseases such 
as Heterobasidion annosum. However, logging damage can be substantially minimized through good 
logging practices required in standard mitigation measures. These practices include, but are not 
limited to, avoiding logging when sap is flowing and bark is loose on trees (spring/early summer), 
laying out skid trails in advance of logging, limiting log length, using directional felling, and treating 
stumps near infection sites with Sporax® for protection against H. annosum (Aho et al. 1983).  

There is risk introducing uneven-age management into the landscape in its current state. Stands in 
the project area are currently relatively homogenous, fir-dominated forests. Fir species are more 
susceptible to pests and human-caused injury (Williams et al. 1992), and frequent stand entries may 
amplify the effect of disease and insect spread. Annosus root disease, discussed in detail in the 
“Forest Health” sections of Section 3.3.5, is one disease evident within the Sugarberry Project area. 
The removal of trees in group selection could leave stump surfaces available for H. annosum 
infection. Residual trees greater than 30 inches dbh within group selections and border trees would 
have potential for infection in non-borax treated areas.  

This effect would be somewhat mitigated, however, as group selection units would largely be 
planted and managed for species not susceptible to the strain present in the Sugarberry Project. 
Additionally, the benefits of logging to reduce tree competition within mixed-conifer forests could 
out-weigh short-term risk of disease/insect attack by improving overall long-term stand vigor. Group 
selection management would change the species composition across the landscape by encouraging 
pine species, which are not as susceptible to pest and human-caused injuries as are true fir. 
Historically, before fire suppression and turn-of-the-century selection harvesting of large pine and 
cedar, the project area had proportionally more non-susceptible species (pine, cedar and hardwoods). 
Fire would have maintained more open forests of mixed species with less interconnected root 
systems. Proposed activities in Alternatives B and C would initiate the move to a more historical 
condition. 

It should also be noted that the strain of H. annosum affecting fir trees in the Sugarberry Project 
area will not necessarily kill an infected tree (as would the strain affecting pine in east-side forests), 
nor will it infect every stump in harvest units. Fir trees often live for years with infection. If an 
infected tree is surrounded by unsusceptible species, spread from root-to-root contact would not 
occur. Group selections harvest areas would be more open than thinning units. As stumps dry from 
exposure to drying winds and heat, the risk of fungal infection by spores is greatly reduced. Hence 
areas chosen for Sporax® application were limited to high value areas, including WUIs and areas with 
higher visual and recreational quality, with known nearby infection sites. 
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Mistletoe and blister rust infections would be indirectly effected through group selection. 
Residual trees greater than 30 inches dbh infected with mistletoe within group selections, as well as 
infected border trees, could infect the regeneration of susceptible species. Planting species not 
susceptible to the majority of mistletoe observed in the Sugarberry Project area (the mistletoe 
affecting true firs) would mitigate this. Blister rust infections are expected to occur on naturally 
regenerated sugar pine because the disease more easily targets small trees. This would be mitigated, 
however, by planting of rust resistant sugar pine. 

Flame Length, Fire Type, Fuel Loading and Canopy Base Height. The group selection units 
would have lower flame lengths after site preparation and replanting than the untreated forested areas. 
Residual trees greater than 30 inches in diameter within the groups would have a low chance of 
mortality during fires due their high average crown base height and relatively low fuel loads in areas 
that have been prepared for planting. Planted trees would remain vulnerable to scorch-related 
mortality several years after initial planting due to their small size. Groups imbedded within fuel 
treatment and Area Thinning Units would be less vulnerable to damage by wildfire than those 
established outside of Area Thinning and Fuel Treatment Units.  

Research on group selection patches in the Challenge Experimental Forest (located in the project 
area) indicates that, in 10 years, there will be significant cover of grasses, herbs, and shrubs, but that 
the vegetation will have achieved little height growth (McDonald and Abbott 1994; McDonald and 
Reynolds 1999). That research shows that small openings, characteristic of group selection, 
suppressed growth of shrubs due to shading from trees adjacent to the openings (McDonald and 
Abbott 1994; McDonald and Reynolds 1999). The live fuel moisture of the grasses, herbs, and shrubs 
will play the biggest role in reducing fire behavior (Agee 1996) in addition to the ratio of live to dead 
vegetation available to burn. The proportion of dead and live material in the units may affect the way 
regenerated shrub species may burn. With a relatively low amount of dead surface fuels (5 tons or less 
per acre) remaining post-treatment, the live fuels in the group selection units may act more as a heat 
sink rather than a heat source in the event of a wildland fire. It has been observed on the Plumas 
National Forest, that brush species do not exhibit severe or extreme fire behavior, especially when the 
brush is young, succulent, and growing. On the Plumas National Forest, one example of a high-
intensity wildfire burning into an older plantation with a heavy brush component occurred when the 
Pigeon fire in August 1999 (Mount Hough Ranger District) burned to the edge of a plantation where 
the spread was limited by the fuel characteristics in the plantation. Spot fires in the plantation also had 
limited spread because of the fuel characteristics (Phil Shafer, pers. comm.). Another example was the 
Mosquito fire in August 1999 (Feather River Ranger District) that started from a lightning strike 
adjacent to a nine-year-old plantation comprised mainly of ponderosa pine with a high component of 
Ceanothus shrubs. A fireline was quickly constructed through the middle of the plantation, and the 
fire was controlled at about 30 acres by one engine crew and a dozer. If the Ceanothus shrubs were 
older and contained more dead branches, the fire may not have been contained so easily or 
extinguished at 30 acres (Estes, pers. comm. 2005).  

3.3.6.4 Direct and Indirect Effects of  
Aspen and Black Oak Enhancement in Alternatives B and C  

Tree Species Composition. Conifers would be removed from approximately 20 acres of aspen 
stands. Aspen trees would remain. Due to increased sunlight and consequent soil warming through 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Section 3.3 – Vegetation, Fire and Fuels 3-47 

removal of conifer shading, suckering (sprouting from roots) of new aspen shoots from the clonal root 
system is expected to occur shortly after treatment (Sheppard et al. 2006; Sheppard 2004).  

Small conifers would be removed from approximately 100 acres of black oak stands. Reduced 
conifer competition early in oak development would allow black oak stands to perpetuate themselves 
into future larger size classes without being shaded out for a period of time. 

Stand Density and Structure. Conifer basal area, trees per acre and canopy cover would be 
reduced to minimal proportions within aspen stands. All aspen trees including seedlings, saplings and 
adults would be protected. Trees over 30 inches dbh would be removed in approximately 12 of the 
20 aspen unit acres. It is estimated that approximately 150–180 trees greater than 30 inches dbh or 
12 to 15 average trees per acre would be removed. Adult aspen where existing are expected to be 
released from conifer competition and young aspen are expected to sprout due to released light and 
water resources needed for regeneration. See Table 3-25 for immediate pre- and post-treatment 
estimates of aspen stand characteristics.  

Table 3-25. Displayed are data collected from the Howland Flat aspen units.* 

1–10  10–20 20–30 >30 

Canopy 
Cover 

>6 

Canopy 
Cover 

>30 

 

Basal 
Area (inches dbh) 

Total 
Trees per 

Acre (inches dbh) 
Pre-treatment 200 183 47 11 13 254 54 20 

Aspen 25 16 14 3 0 33 N/A 0 
Conifer 175 167 33 8 13 221 N/A 18 

Post-treatment 34 19 
(not including 
aspen suckers) 

15 4 0 38 28 0 

Aspen 25 16 14 3 0 33 N/A 0 
Conifer 9 3 1 1 0 5 N/A 0 

Note: *Current shading from conifer within and around aspen is inhibiting regeneration of the species in the area. Data are not 
projected into the future due to the lack of a region-specific (Sierra Nevada) model for this species. Due to the effects of similar 
treatments in the Sierra Nevada, the Cascades and throughout the west, it is expected that removing the conifer canopy cover 
in the aspen stands will stimulate suckering which would enlarge the aspen community and allow for future regeneration. 

 

Some recent hand work done in the Howland Flat area released competition from competing 
small conifers (less than 9 inches dbh) and stimulated suckering immediately adjacent to existing 
aspen adults. However, suckering densities are low, growth of new suckers is minimal and suckering 
appears to be largely limited to areas less shaded by conifers. Aspens require full sunlight to thrive 
and sufficiently warm soils to induce high density suckering. The dense shade from overtopping and 
adjacent medium to large conifers is currently inhibiting aspen adult and sucker survival in the 
Howland Flat area. This reduced regeneration capacity limits the ability of the aspen stand to 
perpetuate itself into the future. Even partial shading reduces suckering potential of aspen. Trees 
greater than 30 inches dbh currently average 20 percent canopy cover. Removal of all conifers, 
including trees greater than 30 inches dbh, within the root zone beyond the visible aspen trees (1 to 
1.5 tree heights) would be expected to offer the best chance of successful aspen regeneration and 
stand growth within the Howland Flat area (Shepperd et al. 2006; Shepperd 2004; Shepperd pers. 
communication 2004). 
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Conifer trees per acre would decrease within black oak stands. Basal area is not expected to 
change significantly as small trees contribute little to basal area. Canopy cover is not expected to 
change within oak stands. Future effects of removing conifers now would include increased oak 
diameter growth due to reduced competition. 

Forest Health. Aspen stands are rare in the project area and on public lands exist only in the 
Howland Flat area. Lack of large-scale disturbance, that would normally remove conifer ingrowth 
into aspen stands, has been absent in the Sugarberry Project area over the last century. Howland Flat 
aspen patches today are trapped between areas too wet for them to survive (saturated meadows or 
riparian hardwood communities such as alder bogs) and neighboring conifer forests that are 
overtopping aspen by growing around and within them. Regeneration is scarce in all but small 
portions of the 20 acres as conifer shade is inhibiting aspen sprouts. The proposed action would 
reverse these conditions to create an environment where aspen could survive and perpetuate itself 
both at the individual and stand levels. 

Oaks stands would be released from conifers and would therefore be less stressed and susceptible 
to potential disease and insect attack. 

Flame Length, Fire Type, Fuel Loading and Canopy Base Height. Fuels generated from 
logging the conifers from the aspen and oak stands would be piled and burned and is not expected to 
effect the fire indicators.  

3.3.6.5 Cumulative Effects Common to All Alternatives (A, B, and C) 
In order to understand the contribution of past actions to the cumulative effects of the proposed 

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

This cumulative effects analysis does not attempt to quantify the effects of past human actions by 
adding up all prior actions on an action-by-action basis. Focusing on individual actions would be less 
accurate than looking at existing conditions, because there is limited information on the 
environmental impacts of individual past actions, and one can not reasonably identify each and every 
action over the last century that has contributed to current conditions. By looking at current 
conditions, we are sure to capture all the residual effects of past human actions and natural events, 
regardless of which particular action or event contributed those effects. The CEQ issued an 
interpretive memorandum on June 24, 2005 regarding analysis of past actions, which states, “agencies 
can conduct an adequate cumulative effects analysis by focusing on the current aggregate effects of 
past actions without delving into the historical details of individual past actions.” For these reasons, 
the analysis of past actions in this section is based on current environmental conditions. 

The cumulative effect of past management practices, fire exclusion, and high-mortality fires have 
largely shaped the forest that exists in the project area today. These past projects and events are 
reflected in the Vestra (2000) vegetation layer used to characterize the existing conditions (the 
baselines for analysis) in the project area. Changes in vegetation structure as a result of fires and 
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recent past projects since the baseline data was collected has been incorporated into the Sugarberry 
Project’s existing conditions 

On public and private lands, past harvest activities focused on even-aged management and 
removal of dominant and co-dominant trees. Small trees less than 10 inches dbh were generally left 
on site. These harvest systems often used lop and scatter techniques for limb wood and tree tops. The 
results of these practices were high-density stands of small trees with relatively high fuel loads. Many 
of these stands continue to be conducive to high-mortality fire today. Since 1996, commercial 
thinning from below, with and without prescribed fire, has been a silvicultural treatment implemented 
on public lands in the Sugarberry Project area. This silvicultural treatment has been used to establish 
several fuel treatments (Upper and Lower Slate) which currently meet desired conditions in terms of 
potential fire behavior and tree mortality  

Herbicides have been used to control competing brush in conifer plantations on private lands 
within the Sugarberry Project area. A reduction of competing brush generally reduces stand-level 
flammability in plantations and increases rates of tree growth. These factors can shorten the length of 
time that planted trees remain vulnerable to scorch-related mortality.  

Watershed and wildlife projects are not generally implemented at a scale or location to have an 
influence on landscape-level vegetation or fire behavior and related tree mortality. In general, wildlife 
and watershed projects listed in “Appendix F: Past, Present, and Reasonably Foreseeable Future 
Actions,” have a negligible effect on stand- and landscape-level fire behavior and related tree 
mortality. Small burn projects and projects that increase riparian vegetation and soil moisture in 
meadows (grazing exclosures) or riparian areas (check dams) may have a minor beneficial effect by 
decreasing fire behavior where higher soil moisture and corresponding fuel moistures occur. In 
general, current road conditions and past road closures to benefit wildlife have had a negligible 
impact on the ability of fire managers to suppress and contain fires in the Sugarberry Project area.  

Other present and proposed future projects in the project area include wildlife, botanical, 
watershed, and recreation/special use projects. These projects would not be expected to have a 
measurable effect on forest structure in the project area due to the nature of such projects, with the 
exception of the Plumas National Forest Integrated Noxious Weed Control Program. This program 
would have a major beneficial effect by controlling the invasion and spread of noxious weeds and 
maintaining native understory vegetation in the project area. Removal of noxious weeds by any 
mechanical or chemical method would have a negligible effect on stand- and landscape-level fire 
behavior and related tree mortality. The target weed species are found in small, isolated populations 
and are not generally considered unusually flammable.  

Christmas tree cutting and firewood collection would likely have an adverse effect on 
regeneration and snag levels, particularly within localized areas around main roads. Christmas trees 
and fuel wood cutting have a negligible effect on stand- and landscape-level fire behavior. Levels of 
regeneration and snags outside of the main road corridors are unlikely to be affected due to 
recruitment in untreated areas and lack of access. Due to the seasonal and dispersed nature of these 
activities, there would be a negligible effect across the project area. The primary (moderate) adverse 
effect of past recreation activities, with respect to fire, is increased ignition sources from campfires, 
vehicles, and other intentional or unintentional ignitions from forest users during summer months.  
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Future management on private land would include a variety of silvicultural treatments. 
Projections through 2008 estimate approximately 2 percent of the total Sugarberry Project area would 
be affected. Most management would move age class distribution to younger age classes (e.g., clear-
cutting or group selection); while others would have variable effects on stand density (e.g., sanitation 
salvage or selection). See Appendix F for complete list of projected activities. 

3.3.7 Cumulative Effects: No-Action Alternative (A) 
The no-action alternative would rely on “natural” disturbance, such as density-dependent 

mortality and fire occurrence (or lack thereof), to shape overall landscape structure. Maintenance of 
early seral stand structure would rely on areas of disturbance. The current landscape is dominated by 
middle-aged (as represented by CWHR Size Class 4), dense forests. This would favor shade tolerant 
species and would likely perpetuate a lower ratio of shade intolerant to shade tolerant species. No 
treatments would occur to enhance the development of mid-seral open-canopy forests. This would 
result in overall landscape homogeneity. Stand densities would be expected to increase with time and 
incur competition-related mortality.  

The ability of Sugarberry aspen stands to increase in size and sustain themselves into the future 
would be limited under Alternative A. Aspen in the Sugarberry Project area are largely trapped 
between wet meadows and encroaching conifer stands. Without disturbance and removal of shading 
coniferous trees, aspen health and vigor is expected to decrease, possibly to the point of losing the 
clone in this area. See “Section 3.4: Botanical Resources and Noxious Weeds” for further discussion 
(more information also within the Sugarberry Botany Report on file at the Feather River Ranger 
District).  

Maintenance of high stand densities across the landscape would result in the potential for adverse 
major impacts such as beetle outbreaks beyond endemic levels, widespread susceptibility to drought, 
and increased risk for high-mortality fire. These high stand densities and closed-canopy forests would 
favor a gradual shift in species composition toward shade-tolerant species which would have an 
adverse effect on species diversity across the landscape. Because such high-density stand structure is 
susceptible to forest health and fire hazard issues, a homogeneous occurrence of these mid-seral 
closed canopy forests across the landscape is unstable. Alternative A would not provide for spatially 
variable, diverse stand structures across the landscape as described by Skinner (2005), Skinner and 
Chang (1996), Weatherspoon (1996), and the HFQLG FEIS (1999), and it would not meet the desired 
conditions identified in the Slate Creek Landscape Assessment or the desired conditions identified in 
the “Purpose and Need” sections in Chapter 1 of this document.  

By taking no action, fire behavior is expected to continue to result in high-mortality fires such as 
the Devils Gap Fire of 1999 within this analysis area. This fire burned over 1,500 acres with high 
mortality throughout. Over the long term, mortality occurring in high-density stands would continue 
to increase surface fuel loading through deadfall of standing dead trees. These increased surface fuels, 
combined with continuous ladder and canopy fuels, would likely maintain stands susceptible to high-
mortality fires such as the Devils Gap Fire. Increased flame lengths during a wildfire could lead to 
high mortality in forested areas, including wildlife urban interfaces, RHCAs, PACs, HRCAs and rare 
species habitat in the project area. In turn, this may result in continued high fire suppression and 
rehabilitation costs for the indefinite future in the Sugarberry Project. The no-action alternative would 
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also not improve firefighter and public safety, which could lead to potential future injuries during fire 
events. See Table 3-15 for potential fire types under the no-action alternative. 

Table 3-26 below shows potential fire types that could occur in private, public and owl-habitat 
acres. 

Table 3-27 shows potential flame length that could occur in private, public and owl-habitat acres. 

Table 3-26. Alternative A acres of potential surface fire and crown fire (passive and active) for all 
public lands, private lands, PACs, and HRCAs in the Sugarberry Project.  

Acres of  
Public Land 

Acres of 
Private Lands 

Fire Type Sugarberry Analysis Area* 
Total Public  

and Private Acres* 

All PACs and HRCAs 
on Public Lands in 
the Project Area* 

Surface Fire 13,565 5,480 19,045 6,315 
Crown Fire 
(active and passive) 

30,445 11,385 41,830 14,305 

Grand Total 44,010 16,865 60,875 20,620 

Note: *Acres exclude unburnable areas such as lakes, rock outcrops, and other barren areas in the project area. 

 

Table 3-27. Alternative A acres of potential flame length for all public lands, private lands, PACs, 
and HRCAs in the Sugarberry Project.  

Acres of  
Public Land 

Acres of 
Private Lands 

Flame Length Sugarberry Analysis Area* 
Total Public  

and Private Acres* 

All PACs and HRCAs 
on Public Lands in the 

Project Area* 

<4 Feet 19,105 7,730 26,835 9,090 

4-6 Feet 11,405 4,470 15,875 5,485 

>6 Feet 14,440 5,005 19,445 6,255 

Grand Total 44,950 17,205 62,155 20,830 

Note: *Acres exclude unburnable areas such as lakes, rock outcrops, and other barren areas in the project area. 

 

Taking no action would not provide connectivity with the Bald Onion, Upper and Lower Slate, 
South Fork, and Slapjack Projects on the Feather River Ranger District. Future Forest Service fuel 
reduction projects, as well as those currently being designed by the Fire Safe Councils in Plumas, 
Sierra and Yuba Counties, would lack connectivity without the larger landscape-scale design proposed 
for the Sugarberry Project. Even though DFPZ effectiveness is not conclusive, and has not been 
established at the landscape scale (Agee et al. 2000), the Sugarberry Project is part of the HGQLG 
Act Pilot Project that is intended to evaluate the effectiveness of DFPZs. 

3.3.8 Cumulative Effects Common to All Action Alternatives 
Landscape Age Class Distribution. Present and proposed future fuels and vegetation 

management projects in the Sugarberry Project area include hazardous fuels reduction in the form of 
mastication, grapple piling and burning, or underburning. These activities would have a major 
beneficial effect on the stand level by maintaining an open understory in these stands, thereby 
reducing high stand densities of small trees, ladder fuels and fire risk. However, these activities would 
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have a negligible impact on overall landscape structure (as represented by CWHR size class) or 
overstory canopy (as represented by CWHR density class).  

Total acres of all DFPZ and ITS mechanical thinning units account for approximately 1 percent of 
the acreage in the vegetation, fire and fuels analysis boundary. Due to the scale presented, direct 
effects of mechanized thinning are expected to be very minor. Thinning would convert some CWHR 
Size Class 4 stands to CWHR Size Class 5. Stands classified as ‘dense’ in the CWHR canopy closure 
classification (>60 percent canopy closure), would convert to ‘moderate’ (40 to 60 percent canopy 
closure) after thinning activities. This would occur as the smaller trees are removed, canopy cover is 
reduced and average diameter of residual trees is subsequently increased. Silvicultural treatments 
would include the overall maintenance and development of large trees throughout the Sugarberry 
Project area. Upper diameter limits maintain the component of large trees that exist in the project 
area, and thinning from below treatments would create conditions favorable for growth and 
development of large trees.  

The openings created by group selection would mimic fine-scale disturbances (e.g., pockets of 
high-intensity fire, localized insects, windthrow, snow events, etc.). It is estimated that approximately 
half of the ½ to 2 acre groups harvested would change to pockets of CWHR Size Class 1 (seedlings) 
stands if there are few large residual trees per acre. The other half are expected to become to sparsely 
stocked CWHR Size Class 5 stands due to the quantity of residual trees greater than 30 inches 
diameter. In group selection openings with many residual trees greater than 30 inches dbh, harvested 
areas might also be classified as CWHR Size Class 6. Post harvest CWHR size class 5 and 6 groups 
are expected to blend into the non-harvested area around them as stands naturally have less stocked 
areas due to small-scale disturbances. See Sugarberry Project File for CWHR analysis. 

Disturbance caused by harvest of conifer trees within the proximity of the aspen stands would 
increase aspen vigor and stand size within the Howland Flat area. This would promote long-term 
maintenance of this species within the Sugarberry Project area. 

DFPZ Maintenance. Future DFPZ maintenance is not proposed in the Sugarberry Project at this 
time but is included in the cumulative effects analysis as a foreseeable future event. The 2003 
HFQLG FSEIS and ROD, in combination with the original HFQLG Act FEIS and ROD, provide 
programmatic guidance for DFPZ construction and maintenance in the HFQLG Pilot Project area. 
The predicted maintenance treatments are described in Appendix B, Sugarberry DFPZ Monitoring 
and Maintenance Guidelines.  

These maintenance activities could occur as soon as 10 years after implementation. The direct and 
indirect effect of such maintenance activities would maintain an open understory with reduced 
amounts of brush, tree regeneration, and naturally accumulating slash. These activities may reduce 
incidental numbers of snags but may also induce snag recruitment through incidental tree mortality, 
particularly in prescribed fire treatments. Also, across the project area, snag recruitment would 
continue to occur, particularly in untreated areas where high stand densities would continue to 
contribute to mortality. 

Another cumulative effect of DFPZ maintenance would be a reduction in tree regeneration and 
decreased recruitment of another age class of trees at the stand level; however, these treatments would 
maintain forest canopy and residual tree size. This, in turn, would retain stand structure and 
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composition and would have moderate beneficial effect on the long-term effectiveness of fuel 
treatments in terms of reducing understory establishment and development.  

Relation of Sugarberry to Other HFQLG Pilot Projects. The cumulative effects of HFQLG 
Pilot Project actions, such as the proposed Sugarberry Project and other vegetation management 
actions in the Sierra Nevada, were assessed in the SNFPA FSEIS (2004) and the HFQLG FEIS 
(1999). The fuel treatments constructed in the proposed Sugarberry Project area would constitute less 
than 1 percent of the total acreage of fuel treatments to be constructed under the Pilot Project (up to 
300,000 acres). The group selection proposed for the Sugarberry Project alternatives accounts for less 
than 12 percent of the annual group selection planned for the Pilot Project (8,700 acres per year) as 
analyzed under the HFQLG FEIS (1999).  

Cumulative effects of the DFPZ treatment units could be much larger than direct and indirect 
effects, particularly in the occurrence of wildfire. DFPZ thinning units are located among other 
strategically placed treatment acres which together work as defensible places to fight and reduce risk 
of wildfires and fire spread. Reducing canopy connectivity (sawlog removal) and understory (biomass 
removal) fuels in these areas creates fuelbreaks which could potentially protect surrounding areas 
from wildfire.  

The action alternatives would provide connectivity with the Bald Onion, Upper and Lower Slate, 
South Fork, and Slapjack Projects on the Feather River Ranger District. Future Forest Service fuel 
reduction projects, as well as those currently being designed by the Fire Safe Councils in Plumas, 
Sierra and Yuba Counties, would lack connectivity without the larger landscape-scale design proposed 
for the Sugarberry Project. Even though DFPZ effectiveness is not conclusive, and has not been 
established at the landscape scale (Agee et al. 2000), the Sugarberry Project is part of the HGQLG 
Act Pilot Project that is intended to evaluate the effectiveness of DFPZs. 

Potential Future Fire Behavior. Stand-level treatments would reduce potential fire behavior, fire 
related tree mortality, and spotting in ITS and DFPZ thinning units. These treatments would increase 
the ability of fire management personnel to suppress and contain wildfires during initial and extended 
operations while increasing firefighter and public safety. At the landscape level, these treatments 
would provide connectivity between existing fuel treatments and break up the continuity of surface 
and crown fuels. A reduction landscape-level fire related tree mortality would help maintain stand 
structure in RHCAs, PACs, and HRCAs in the project area.  

See Table 3-28 for acres of surface fire and crown fire under Alternatives B and C. Table 3-29 
below shows potential flame length that could occur in private, public, and owl habitat acres under 
Alternatives B and C. 
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Table 3-28. Alternatives B and C—acres of surface fire and crown fire (passive and active) for all 
public lands, private lands, PACs, and HRCAs in the Sugarberry Project.  

Acres of  
Public Land 

Acres of 
Private Lands 

Alternative Fire Type Project Area* 

Total Public  
and Private 

Acre* 

All PACs and 
HRCAs on Public 

Lands in the  
Project Area* 

Alts B and C  Surface Fire 15,325 5,480 20,805 6,885 

Alts B and C  Crown Fire 
(active and 
passive) 28,695 11,385 40,080 13,740 

Alts B and C Grand Total 44,020 16,865 60,885 20,625 

Note: *Acres exclude unburnable areas such as lakes, rock outcrops, and other barren areas in the project area. 

 

Table 3-29. Alternatives B and C—acres of potential flame length for all public lands, private lands, 
PACs, and HRCAs in the Sugarberry Project. 

Acres of  
Public Land 

Acres of 
Private Lands 

Flame Length Sugarberry Analysis Area 
Total Public  

and Private Acres 

All PACs and HRCAs 
on Public Lands in the 

Project Area 

<4 Feet 20,330 7,730 28,060 9,520 

4-6 Feet 10,550 4,470 15,020 5,135 

>6 Feet 14,055 5,005 19,060 6,180 

Grand Total 44,935 17,205 62,140 20,835 
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3.4 Botanical Resources and Noxious Weeds _________________  

3.4.1 Introduction 
This section presents a summary of the results of the BE for botanical resources, which is on file 

at the Feather River Ranger District office in Oroville, California. The BE includes a complete 
discussion of: (1) U.S. Fish and Wildlife Services (USFWS) Threatened, Endangered, and Proposed 
and U.S. Forest Service (USDA) Region 5 Sensitive species; (2) Plumas National Forest Special 
Interest species (“Appendix A: Botany Report” in the BE); (3) noxious weeds (“Appendix C: Noxious 
Weed Risk Assessment” in the BE); and (4) Management Indicator Species (MIS) Report 
(“Appendix D: MIS Report” in the BE). 

No Federal or State listed Threatened, Endangered, or Proposed species are located in the 
Sugarberry Project area. However, five Sensitive plant species in Region 5 were found within the 
analysis area (Region 5 Sensitive Species List 10/30/2006). These include:  

• Western Goblin (Botrychium montanum),  

• Bug on a Stick Moss (Buxbaumia viridis),  

• Clustered Lady’s Slipper (Cypripedium fasciculatum),  

• Veiny Aquatic Lichen (Hydrothyria venosa) and,  

• Quincy Lupine (Lupinus dalesiae).  

There are a total of 73 acres of habitat utilized by these five species within the project area. Areas 
occupied by each of these species, is considered their habitat. The project will only affect 0.2 acre of 
L. dalesiae habitat. The remaining portions of utilized habitat will be excluded from project activities. 
However, a future project will impact an additional 6 acres of C. fasciculatum habitat. This will bring 
the total cumulative impacts to habitat for these species to 6.2 acres. So when calculated, 
approximately 0.1 percent of total habitat for these plants will be treated within vegetation treatment 
areas. Also, there are approximately 670 acres of habitat within the project area for Phaecollybia 
olivacea, a Region 5 Sensitive mushroom. This estimate is based on the 2006 Vegetation Management 
Solutions habitat model. Approximately 5 percent of the habitat will be impacted through project 
activities.  

Sensitive plant species will be protected by avoidance (flagging areas as closed to activity) or by 
imposing limited operating periods (LOPs) to allow sensitive species to finish their life cycle, or 
changing a treatment prescription. In some cases, depending on the species and the management 
prescription, no protection will be given for disturbance tolerant species. Specific recommendations 
for each occurrence are found in Appendix B, of the Botany Protection Plan, and are based on the 
Plumas National Forest Interim Management Prescriptions 2007.  
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Regulatory Framework 

Sensitive Species. The 1988 Plumas National Forest LRMP provides forest-wide general 
direction to:  

• Maintain viable populations of Sensitive plant species (pp. 4–34);  

• Protect Sensitive and Special Interest plant species as needed to maintain viability  
(pp. 4–34);  

• Inventory and monitor Sensitive plant populations on a project-by-project basis  
(pp. 4–34);  

• Develop species management guidelines to identify population goals and compatible 
management activities, and prescriptions which will maintain viability (p. 4-34).  

Noxious Weed Management. The HFQLG Act FEIS and the 2004 ROD on the SNFPA and 
FSEIS amended the management direction in the Forest Plan to address management of noxious 
weeds and invasive, exotic (nonnative) weeds. Management direction for noxious weed and invasive, 
exotic weed management is found on page 2-9 of the HFQLG Act FEIS and page 36 of Appendix A 
of the SNFPA ROD. Table 2.4 of the HFQLG Act FEIS Section D states: 

• Manage National Forest system lands so that management activities do not introduce or 
spread noxious or invasive exotic weeds using the following guidelines during site-specific 
planning and implementation: 

− Inventory: As part of site-specific planning, inventory project areas and adjacent areas 
(particularly access roads) for noxious and invasive exotic weeds. 

− Control: If noxious weeds are found in or adjacent to a site-specific project area, 
evaluate treatment options relative to the risk of weed spread without treatment. 
Evaluate control methods at the site-specific planning level.  

− Prevention/Cleaning: Require off-road equipment and vehicles (both Forest Service 
owned and contracted) used for project implementation to be weed-free. Clean 
equipment and vehicles of all attached mud, dirt and plant parts. Use standard timber 
sale contract clause C6.343-Cleaning of Equipment in timber sale contracts. 

− Prevention/Road Construction: Require all earth-moving equipment, gravel, fill or 
other materials to be weed-free. Use onsite sand, gravel, rock or organic matter, where 
possible. Evaluate road locations for weed risk factors.  

− Prevention/Revegetation: Use weed-free equipment, mulches, and seed sources. Avoid 
seeding in areas where revegetation will occur naturally, unless noxious weeds are a 
concern. Save topsoil from disturbance and put it back to use in onsite revegetation, 
unless contaminated with noxious weeds. 

− Prevention/Staging Areas: Do not stage equipment, materials, or crews in noxious 
weed infested areas where there is risk of spread to areas of low infestation.” 
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Additionally, Appendix A of the SNFPA 2004 ROD (p. 36) establishes goals for noxious weed 
management through the use of an integrated weed management approach according to the priority 
set forth in Forest Service Manual (FSM) 2081.2:  

• Priority 1 – Prevent the introduction of new invaders 

• Priority 2 – Conduct early treatment of new infestations 

• Priority 3 – Contain and control established infestations. 

Provisions for implementing these goals are embodied in the Noxious Weed Management 
Standards and Guidelines of the SNFPA 2004 ROD. 

Analysis Methodology Plants 

Survey Techniques. The Sugarberry Project area was reviewed using aerial photographs, soils 
maps, and documented occurrences in order to determine potential habitat for rare species. Then 
floristic botanical surveys were conducted in all proposed treatment units in the years 2004, 2005, and 
2006 for: USFWS Threatened, Endangered, and Proposed for listing species; Forest Service Region 5 
Sensitive species; Plumas National Forest Special Interest species; noxious weeds; and MIS. Once 
observed, unique habitats were surveyed by Forest Service botany staff and TEAMS, a USDA Forest 
Service Enterprise Team. Nonvascular plant surveys were conducted by Colin Dillingham and David 
Toren in 2005. All surveys were conducted at appropriate time of year to identify rare species. In the 
field, areas identified as potential habitat were surveyed at a high level of intensity (complete survey). 
Areas identified as high potential habitat include: openings in the forest, meadows, riparian areas, 
seeps, and springs. Other areas with little to no potential habitat were surveyed at a less intense level 
(cursory survey).  

Plant location data were recorded using Global Positioning Systems, and the data were then 
entered into a GIS. Treatment units were added to the GIS to analyze the proximity of rare species 
potentially detrimental treatments and designate “Controlled Areas.” Areas of concern were discussed 
at planning meetings, and the necessary modifications were made to the project design to protect 
plants of concern. Also, past project locations were compared with previously documented 
occurrences to determine if past activities are contributing lingering effects to plant occurrences. 

Analysis Area. The cumulative effects analysis area for B. montanum, B. viridis, C. fasciculatum, 
H. venosa, L. dalesiae, and P. olivacea, is limited to the Sugarberry Project area. The area of study for 
cumulative effects analysis was bounded in this manner because direct and indirect effects from 
proposed project activities will be limited in geographic scope to the project area.  

Analysis Time Frame. In assessing cumulative effects for these species, impacts of past actions 
were included for actions implemented since 1984. Actions preceding that date were not included 
because spatial data for past projects are not readily accessible. Distribution of these past and future 
projects was then compared to known plant locations. There are no known past projects that overlap 
known occurrences of the six species of concern.  
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Vascular Plant Baselines. The baseline level of habitat is the estimated amount of habitat that 
the area would be capable of providing under optimum conditions. The baseline associated with this 
cumulative effects analysis area is the current occupied habitat for these species. This can be seen in 
Table 3-30 below, which shows acres of occupied habitat of the six species of concern in the project 
area. These baselines are comprised of the best known population data for the project area and have 
been compiled from botanical surveys spanning 21 years. It is likely that historic disturbances such as 
mining and timber removal negatively impacted B. montanum, B. viridis, C. fasciculatum, and 
H. venosa in the past, because these taxa are not present in areas with recent ground disturbance. 
Specifically, it has been observed on the Plumas National Forest that C. fasciculatum has been 
extirpated following clear-cutting (pers. comm. Linnea Hanson Feather River Ranger District 
Botanist 2007; Jim Belsher-Howe; MHRD Botanist 2007). H. venosa is found in clear, perennial 
streams, historic mining activities may have impacted habitat, through increased seasonal discharge 
and siltation, however these are assumptions and not based on scientific data.  

Analysis Methodology Fungi 

Project effects to Phaeocollybia olivacea, a Region 5 sensitive fungal species with potential 
habitat in the project area was assessed using a potential habitat model. This model was developed by 
Vegetation Management Solutions (O’Hanlon VMS 2006), to aid in the identification of potential 
habitat for selected Region 5 sensitive fungi. The two main variables that were shown to correspond 
with know population locations are forest canopy cover and tree species composition. This model 
delineates habitat quality as either low, medium, medium-high, or high quality habitat. The model is 
currently being ground tested in order to determine the validity of predicted habitat. 

Surveys were not conducted for P. olivacea, because this is a fall fruiting species and access to 
these mountainous areas after rain and snow present safety concerns. Consequently, areas of potential 
habitat that ranked as medium to medium-high quality were assumed to be occupied for the purposes 
of this analysis. Therefore, for the purposes of this discussion, low quality habitat will not be 
addressed in the analysis. There is no high quality habitat present in the project area for 
Phaeocollybia olivacea in the project area. However there are approximately 670 acres of medium to 
medium-high quality habitat, and for the purposes of the discussion the two habitat rankings will be 
lumped together. There are total of 48.3 acres of potential habitat within the project area (see 
Table 3-31 below). 

Analysis Area. The cumulative effects analysis area for P. olivacea, is the Sugarberry Project 
area. The area of cumulative effects analysis is bounded in this manner because direct/ indirect effects 
from proposed project activities will be limited in geographic scope to the project area. 

Fungi Baseline. The baseline level of habitat is the estimated amount of habitat that the area 
would be capable of providing under optimum conditions. It is assumed that all areas of medium to 
medium-high potential habitat are occupied. Therefore the baseline for P. olivaceae is 670 acres for 
this analysis area. 
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3.4.2 Affected Environment (Existing Conditions) 
Tables 3-30 and 3-31 summarize what is known about the Region 5 Sensitive species located in 

the analysis area. These tables show the total acres of the respective rare species and the number of 
acres of the plant occurrence that are within specific treatment units. Table 3-30 also shows the 
percentage of the occurrences that will be protected (excluded) from project Sugarberry Project 
activities.  

Table 3-30. Acres of rare plant species in the botanical resources analysis area and proposed 
treatment units.  

Species 
Acres in  

Project Area 
Acres in  

Group Selection 
Acres in ITSa/ 

Group selection 

Percentage of 
Area 

Protected 
Protected 
Through 

Botrychium montanum 1.9 1.2 0.6 100% CAb 

Buxbaumia viridis NA 0 0 100% RHCAc 

Cypripedium fasciculatum 29.1 9.9 0.5 100% CAa 

Hydrothyria venosa 40.8 39.5 0.0 100% RHCA 

Lupinus dalesiae 0.7 0.2 0.0 0% No protection  

Notes: 

a. ITS = Individual tree selection. 
b. CA = Controlled area. 
c. RHCA = Riparian Habitat Conservation Areas. 

 

Table 3-31. Acres of Phaecollybia olivacea potential habitat within the botanical resources analysis 
area and proposed treatment units.  

Total Acres 
of Habitat 

Total 
Acres 

Acres  
in Groups 

Hand Cut 
and Tractor 

Pile 
ITS, 

Groups Mastication 
Mastication, 
UB, Groups 

Oak 
Enhancement 

670.0 48.3 11 1.0 7.6 2.3 16.7 9.7 
 

3.4.3 Analysis of Effects for Plants 
The general direct, indirect, and cumulative effects of potential project-related activities on rare 

plants are described below. These descriptions are intended to provide a background for the types of 
project related activities that were considered in the species specific analysis that follows. 

Direct Effects. Rare plants can be directly impacted when they are driven over, covered, have 
trees fall on them, or are burned. These actions can physically break, crush, or uproot the plants. 
These impacts on individual plants can reduce their growth and development population size, and 
potentially, the viability of the species across the landscape. The plants may also experience reduced 
or eliminated seed-set and reproduction. If the disturbance is severe, it can kill rare plants. For annual 
plant species, the timing of impacts is critical. Management actions that take place after annuals have 
set seed have much less impact than management actions performed prior to seed-set. Conversely, 
some rare, early seral species respond favorably to such actions. Consequently, a negative impact to 
one species can be beneficial to another. 
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Indirect Effects. Indirect effects (both positive and negative) on rare plants may be caused by 
changes in vegetation composition, solar exposure, hydrologic patterns, fire regime, or soil 
characteristics of the habitat. Indirect effects can also occur from noxious weed invasion (see 
“Appendix C: Noxious Weed Risk Assessment” in the Sugarberry Project BE) or from impacts on 
pollinators or mycorrhizae associated with the various species. 

Cumulative Effects. A cumulative effect results from the incremental effect of the action when 
added to the effects of other past, present, and reasonably foreseeable future actions, regardless of 
what agency or person undertakes the other actions and regardless of land ownership on which the 
other actions occur. An individual action when considered alone may not have a significant effect, but 
when its effects are considered in sum with the effects of other past, present, and reasonably 
foreseeable future actions, the effects may be significant (40 CFR 1508.7 and 1508.8 and FSH 
1909.15 Section 15.1). 

Cumulative, direct, and indirect effects can be minimized by following Forest Service standards 
and guidelines and by implementing mitigation measures to monitor or offset impacts on rare plant 
species. With these protective measures in place, cumulative effects are less likely to be adverse. 
Current management direction is designed to eliminate or reduce possible negative cumulative 
impacts by protecting sensitive plant species from direct and indirect impacts.  

Existing Conditions and Analysis of Effects for Western Goblin 
(Botrychium montanum)  

Abundance. Western goblin is a member of the adder’s-tongue family. It is a 
primitive fern which is found in open marshes and wet meadows. It is widely 
distributed globally, but is uncommon in California. Botrychium montanum is one 
of the rarest of the Botrychium species within California. At this time, there are 
only nine confirmed occurrences of Botrychium montanum in California. 

Historically, the Lassen National Forest has 11 occurrences, but only 7 of these have been located 
since 1985. The Modoc and Tahoe National Forests each a have only one known occurrence. In 
addition, there are a few historic occurrences, which have not been confirmed in recent years within 
Butte County. Known occurrences often consist of only a few plants, so the overall plant numbers in 
California are low. There are three known occurrences on the Plumas National Forest.  

Range/Distribution. B. montanum is limited to scattered locations from British Columbia, 
Montana, Washington, Oregon to California. In California, this species has been found in only 
Modoc, Shasta, Tehama, Plumas, Butte, and Nevada Counties. 

Within Project Area. 1.9 acres.  

Trend. Actual trends in the populations are unknown, since plants do not appear above ground 
every year, and all known occurrences have very few individuals recorded. 

Fragility/Habitat Specificity. Botrychium montanum grows in a variety of wet habitats from 
marshes and meadows to coniferous montane forests and streamside areas. In California, it has 
primarily been found along shady streams in mixed coniferous forests. These habitats are not highly 
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unusual, so what specific factors limit the plants' abundance and distribution are not yet known. All 
Botrychium species have strong mycorrhizal requirements. Riparian habitats are subject to grazing 
and hydrologic alterations, and conifer stands are subject to timber harvesting. 

Effects of Alternative A on Western Goblin 

Direct Effects. No direct effects. 

Indirect Effects. Habitat will become more susceptible to high intensity wildfire. 

Cumulative Effects. Habitat may be prone to noxious weed invasion as a result of high intensity 
wildfire.  

Effects of Alternatives B and C on Western Goblin 

Direct/Indirect Effects. No direct/indirect effects because all of the 1.9 acres will be protected 
through Controlled Areas. 

Cumulative Effects Analysis Summary. There are no cumulative effects to western goblin 
because there are no direct/ indirect effects as a result of the project and there are no past projects that 
overlap western goblin populations. Consequently, there are no known lingering negative effects of 
past projects. Also, there are no future projects planned for areas with Western Goblin.  

Existing Conditions and Analysis of Effects for Bug on a Stick Moss 
(Buxbaumia viridis) 

Abundance. Prior to the identification of this occurrence in the Strawberry Project 
area, the Sierra Nevada Mountains were considered too dry for this species. This is the 
first recorded occurrence in the Sierra Nevada Mountains. 

Range/ Distribution. It grows as scattered individuals and occurs sparsely throughout most of 
Europe. It also occurs in southwest Asia, China, and North America. In the UK, since 1950 it has been 
recorded from two sites in Scotland, but has only been recorded in one site recently. 

Within Project Area. Thirteen sporophytes were detected on one log. 

Fragility/Habitat Specificity. This species occurs as a single sporophyte or in small patches, 
consequently, it is extremely sensitive to changes in the environment. B. viridis needs the presence of 
well-rotted logs in perennial moist areas; the loss of this substratum through disturbance (i.e., fire, 
desiccation of the log etc.) would limit the distribution of the species within the region. 

Effects of Alternative A on Bug on a Stick Moss 

Direct Effects. No direct effects. 
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Indirect Effects. Habitat will become more susceptible to high intensity wild fire. 

Cumulative Effect. No cumulative effects. 

Effects of Alternatives B and C on Bug on a Stick Moss 

Direct/Indirect Effects. No direct effects because the occurrence is not located within a 
treatment nit.  

Cumulative Effect. No cumulative effects because there will be no direct/ indirect effects. Also, 
there are no known lingering negative effects of past projects. The site where the bug on a stick moss 
was found is in an old growth conifer stand adjacent to a perennial stream on 90–100 percent slope.  

Existing Conditions and Analysis of Effects for Clustered Lady’s Slipper 
Orchid (Cypripedium fasciculatum)  

Abundance. Clustered Lady’s Slipper is in the orchid family. This orchid is 
found from British Columbia south to California then east to the Northern 

Rockies and Colorado. However wide ranging, population numbers are typically small.  

Range/Distribution. It is known from eight western states. In California it occurs from Del Norte 
County to Sierra County. The Tahoe National Forest is the southern most distribution of 
C. fasciculatum. 

Within Project Area. 29.1 acres.  

Trend. Declining—the Federal Register (9/30/93) lists that the habitat for this plant as declining. 
Details of population trends across its range are unknown. It can be assumed, that given the 
complicated life history of this species, including the required establishment of mycorrhizal 
relationships, an apparent intolerance to intense disturbance and the presence of this species on lands 
available for timber harvest that the trend is downward. The population on the Tahoe National Forest 
is declining due to habitat disturbance. The Lassen population was 60 plants in 1998, and 50 plants in 
2001. On the Plumas National Forest many of the occurrences have been revisited and most relocated 
year after year. Two occurrences on the Plumas are large, having more than 2,000 stems and the other 
over 3,000 stems. Small population sizes with risk of local extirpation coupled with monitoring 
inconsistency and the fact that some of the populations have not been visited in over a decade, 
contributes to concerns for this species. 

Fragility/Habitat Specificity. C. fasciculatum habitat is very broad, occurring on various parent 
materials from ultramafic, schist, and limestone derived soils. In Oregon and California, 
C. fasciculatum is associated with Douglas-fir dominated and mixed conifer forests in the mid to late 
seral stands whose structure allows some light to reach the forest floor. Occurrences have also been 
documented in riparian areas. Exceptions to this general habitat description do exist, which 
demonstrates the difficulty in identifying leading habitat characteristics. Mycorrhizal fungi play a 
pivotal role in the biology of orchids. Several stages in the orchid’s life-cycle, especially early stages 
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of seedling development, depend on associations with fungi. Given this essential dependence, the 
habitat needs of the fungi must also be met to have successful propagation of the species.  

Effects of Alternative A on Clustered Lady’s Slipper Orchid 

Direct Effects. No direct effects. 

Indirect Effects. Habitat will become more susceptible to high intensity wild fire. 

Cumulative Effects. Habitat may be prone to noxious weed invasion as a result of high intensity 
wildfire and occurrences may be lost when overstory canopy is removed and areas burned it high 
intensity.  

Effects of Alternatives B and C on Clustered Lady’s Slipper Orchid 

Direct/Indirect Effects. No direct effects as a result of this project because all known occurrences 
will be protected (see Table 3-30). 

Cumulative Effects. There are no negative cumulative effects as a result of this project because 
there will be no negative direct/indirect effects, all occurrences will be protected from project 
activities with a 150 foot buffer. Also, there are no known lingering effects from past projects. There 
was one known project adjacent to two large orchid occurrences (Cypripedium fasciculatum [CYFA] 
81 and 101). The project was the 1990 Mountain Boy Timber Sale. The timber sale avoided the 
orchid locations and no negative effects are evident. No other past projects within the analysis area 
are known from areas with clustered lad’s slipper.  

There is one known future project that may impact the orchid. The Port Wine Clustered Lady’s 
Slipper Prescribed Fire Study will conduct a prescribed fire to approximately 6 acres containing 
clustered lady’s slipper. This project will help determine the effects (positive or negative) of 
prescribed fire on the orchid. This action may contribute to the loss of some orchids within the study 
area. However, it is unlikely that a loss of these 6 acres would have any measurable effect to the 
overall fitness of the orchid populations in this area for the following reasons. 

There are numerous occurrences both large and small in the general vicinity these include CYFA 
occurrence numbers 21, 65, 66, 81, 82, 85, 86, 101, 102, 103, 124, 125, 129, and 130. These 
occurrences total approximately 29 acres. Consequently, a wide distribution will be maintained and 
this will allow for re-colonization of the study area. 

The study will not destroy the major structural components of the orchid’s habitat, such as 
including; tree canopy, understory vegetation composition, and hydrology.  
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Existing Conditions and Analysis of Effects for the Veiny Aquatic 
Lichen (Hydrothyria venosa) 

Abundance. This aquatic lichen is infrequently reported. Where 
populations occur, numbers of individuals are generally few in number. No 
other species similar in appearance is totally aquatic. Since being added to 
the Region 5 Sensitive list in 1998, surveys supporting projects have been 

conducted for this species. Twenty-one occurrences are known on the Plumas National Forest, two on 
the Sequoia National Forest, one on the Shasta-Trinity National Forest, eleven on the Sierra National 
Forest, and eight on the Stanislaus National Forest. There are also two occurrences known from 
Calaveras Big Trees State Park which is encircled by the Stanislaus National Forest and one 
occurrence on private land within the Mendocino National Forest. 

Range/Distribution. This species is found in cold unpolluted streams in mixed conifer forests 
along the western slope of the Sierra Nevada on the Plumas, Sequoia, Sierra, and Stanislaus National 
Forests. It is also found in the northern coast range in the Mendocino National Forest, and 
northwestern California in the Shasta-Trinity National Forest. Based on its currently known 
distribution, its range in California also includes the El Dorado, Tahoe, Lake Tahoe Basin 
Management Unit, Lassen, Klamath, Six Rivers, and possibly Inyo National Forests. Occurrences 
have not yet been found in these Forests. While the Modoc National Forest seems to be within the 
range of Hydrothyria venosa, it is believed that there is no suitable habitat there. The California 
occurrences are disjunct from other U.S. populations which occur in the eastern states of 
Massachusetts, New Hampshire, Vermont, Tennessee and Georgia. Hydrothyria venosa also occurs in 
Oregon, Washington and British Columbia. Many of the eastern occurrences are historic sightings and 
some have apparently become extirpated (J. Shevock, e-mail, 10/14/99). 

Within Project Area. 40.8 acres. 

Trend. This distinctive species has been in decline throughout its historic range. Currently known 
Sierran populations appear to be stable at this time, but actual extent of local extirpations in CA is not 
possible to determine. 

Fragility/Habitat Specificity. Based on the documented occurrences in California, this species 
occurs in streams that are fed by cold water springs, where the water is very clear, and peak flows are 
not of the intensity that would lead to scouring. The streamlets have a rich aquatic bryophyte flora. 
These streams are rarely more than eight inches in depth. Increased sedimentation would significantly 
impact occurrences. This lichen is a foliose species with a rather delicate thallus. Reproductive 
structures have been observed, but how the lichen actually colonizes new habitats is unknown. 

Effects of Alternative A on the Veiny Aquatic Lichen 

Direct Effects. No direct effects. 

Indirect Effects. Habitat will become more susceptible to high intensity wild fire. 

 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Section 3.4 – Botanical Resources and Noxious Weeds 3-65 

Cumulative Effects. Habitat may be prone to sediment deposition and increased scouring 
following high intensity wildfires.  

Effects of Alternatives B and C on the Veiny Aquatic Lichen 

Direct/Indirect Effects. No direct effects as a result of this project because all of the known 
occurrences will be protected (see Table 3-30). 

Cumulative Effects. There will be no known negative cumulative effects as a result of project 
implementation because there will be no negative direct/ indirect effects because the streams will be 
protected with no treatment buffers. Also, there are no known lingering negative effects of past 
projects within the analysis area. Surveys have been conducted for this species since 1998. SMZs 
have been in place on the Plumas National Forest since the 1988 LRMP. As a result, habitat for this 
species has been protected since 1988. 

Existing Conditions and Analysis of Effects for the Quincy Lupine 
(Lupinus dalesiae) 

Abundance. Quincy lupine is a member of the pea family. It has a limited range but 
is abundant within its specific habitat. Quincy Lupine occurs in chaparral, cismontane 
woodland, lower montane coniferous forest, and upper montane coniferous forest. 

Range/Distribution. It is known to occur on the Plumas and Lassen National Forests with 130 
and 19 occurrences, respectively; as well as scattered occurrences on adjacent private lands. There are 
2 occurrences on the Tahoe National Forest with approximately 200 and 300 individual plants at each. 
The range is limited to Plumas, Sierra, and Yuba Counties with nearly all occurrences in Plumas. 

Within Project Area. There is approximately 0.7 acre within the project area. 

Trend. The California Native Plant Society recently changed the status of the Quincy Lupine 
from List 1B to List 4 based on the number of mapped occurrences in the California Fish and Game’s 
California Native Diversity Data Base. Also this list change is based on the large number of 
occurrences considered “good” to “excellent.”  

Fragility/Habitat Specificity. It occupies sites of open canopy in mixed conifer forests on 
metasedimentary or metavolcanic soils mainly in the Highway 70/89 corridor in Plumas County. It is 
tolerant of moderate to high disturbance. 

Effects of Alternative A on the Quincy Lupine 

Direct Effects. No direct effects. 

Indirect Effects. Habitat will become more susceptible to high intensity wildfire, however this 
would likely benefit Quincy lupine. This plant is known to tolerate moderate to high disturbance and 
likely needs clearings in the forest to successfully reproduce. This is based on where the Quincy 
lupine occurs across the landscape. 
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Cumulative Effects. Habitat will likely decline as the forest becomes denser. Overstory trees and 
shrubs will out-compete the Quincy Lupine for sunlight and water. 

Effects of Alternatives B and C on the Quincy lupine 

Direct/ Indirect Effects. Mature plants may be uprooted, buried, or physically damaged in other 
ways by harvest activities.  

Cumulative effects. This project in unlikely to have any negative effects to the Quincy lupine 
because it is tolerant of moderate to high levels of disturbance and requires openings in the forest 
canopy to reproduce. Approximately 30 percent of the plants in the analysis area are located in a 
group selection unit, and they will likely benefit from Alternatives B and C. Also, there are four 
occurrences outside of treatment units, within one mile of Quincy lupine that will be treated. In the 
unlikely event that plants within the treatment unit are killed, the geographic distribution of plants 
will be maintained.  

3.4.4 Analysis of Effects for Fungi 
Effects of Alternative A on Phaecollybia olivaceae  

Direct Effects. No direct effects. 

Indirect Effects. Habitat will become more susceptible to high intensity wild fire. 

Cumulative Effects. Habitat may be high intensity wildfire that could remove canopy cover, host 
trees and kill mycelia through high soil temperatures.  

Effects of Alternatives B and C on Phaecollybia olivaceae 

Direct/Indirect Effects. There will be project related activities on approximately 48 acres of 
potential habitat. However, not all of these actions will be detrimental because overstory shade will be 
maintained, host trees will be preserved, and soil disturbance will be avoided. The activities that are 
likely to have the greatest negative impact are group selection, and tractor piles because overstory 
canopy and host species will be removed. There may also be soil compaction associated with these 
actions. There are a total of 36 acres of group selection treatment located within P. olivaceae. When 
compared to the total amount of habitat in the area, this project is only affecting 5 percent of the total 
habitat in the analysis area.  

Cumulative Effects. It is difficult to determine what effects past projects have had on this 
species. Areas that have been managed for conifer production do not contain habitat for this species 
because it is associated with hardwoods. There is no observable overlap between past projects and 
current potential habitat. Also, there is no overlap of high to medium-high potential habitat with 
vegetation management activities planned in the future that would be detrimental to fungus habitat. 
Based on the cumulative effects analysis, there will be a minor reduction in habitat.  
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3.4.5 Cumulative Effects Summary for Alternatives B and C for All Taxa  
The extent of cumulative effects depends on the management of potential direct and indirect 

effects, as well as the attributes of the Sensitive plant species located within the analysis area, their 
distribution within the analysis area, and the ability to design future projects with Sensitive plant 
attributes in mind. Throughout the Sugarberry Project area, management of the direct and indirect 
effects through project design and mitigation measures is assured to minimize the potential for 
cumulative effects. Adverse cumulative effects are not expected as a result of implementation of the 
Sugarberry Project for the following reasons: 

• The project area has been adequately surveyed for Threatened, Endangered, Proposed, 
Sensitive and species and noxious weeds. 

• Noxious weed mitigation measures shall be applied to the project to prevent invasions. 

• Known occurrences of Sensitive species will be protected through a variety of methods, 
including changes in management prescriptions, LOPs, and avoidance. 

• Road layout has been designed to avoid rare plant occurrences. 

• Sporax® will have no detrimental effect to rare species, because no applications will be 
made adjacent to Sensitive plants. Also, the closest application is approximately 0.4 mile 
from the closest Sensitive plant occurrence. Furthermore, the primary break-down 
component is boron, an essential element that plants need. 

• Harvest units have been dropped or modified to protect C. fasciculatum. 

• The modification to P. olivaceae habitat is minor. 

3.4.6 Determination 
The effects determination discussed here is based on professional experience and judgment, 

existing information, including existing condition of the analysis area, and the potential impacts of the 
alternatives. An effects determination is also the culmination of potential direct, indirect, and 
cumulative effects.  

Alternatives A–C Will Not Effect: Botrychium ascendens, Botrychium crenulatum, Botrychium 
lunaria, Botrychium minganense, Botrychium pinnatum, Bruchia bolanderi, Eleocharus torticulumis, 
Fissedens aphelotaxifolius, Fissedens pauperculus, Lewisia cantelovii, Meesia longiseta, Meesia 
triquetra, Meesia uliginosa, Mielichhoferia elongate, and Oreostemma elatum.  

The basis for the determination for these Sensitive species includes the following: 

1. Adequate surveys have been performed in the Sugarberry Project area. 

2. No known occurrences exist within the project area. 

3. No potential habitat is known to exist in the project area. 
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Alternatives B–C may impact individuals but not likely to cause a trend toward federal 
listing or loss of viability to: Buxbaumia viridis, Bruchia bolanderi, Cypripedium montanum, 
Lewisia cantelovii, Lewisia kellogii ssp. hutchinsonii, Lewisia kellogii ssp. kelloggii, and Penstemon 
personatus.  

Reasons: 

1. Adequate surveys have been performed in the Sugarberry Project area. 

2. No known occurrences exist within the project area. 

Alternatives A–C MAY impact individuals but not likely to cause a trend toward federal 
listing or loss of viability to: Botrychium montanum, Buxbaumia viridis, Cypripedium fasciculatum, 
Hydrotheria venosa, Lupinus dalesiae, and Phaecollybia olivaceae. 

Reasons: 

1. Adequate surveys have been performed in the Sugarberry Project area. 

2. Lupinus dalesiae will likely respond positively to ground disturbing activities. 

3. The project has been designed to exclude all know Sensitive plant occurrences from 
Group selection / Harvest units.  

4. Botrychium montanum, Buxbaumia viridis, Cypripedium fasciculatum, Hydrotheria 
venosa, will be protected from project activities through the use of exclusions/ 
controlled areas.  

5. Only 5 percent of P. olivaceae habitat will be impacted.  

3.4.7 Noxious Weeds 
Two weeds that are common in the analysis area are Klamathweed and bull thistle. Klamathweed 

can be found along most Forest Service roads on the Plumas National Forest that are not shaded by 
overstory canopy. Plants are usually scattered within the road prism, rarely forming dense stands or 
invading the adjacent forest. Plant distribution appears to be most heavily concentrated at the lower 
elevations (1,000–4,000 feet), with plants becoming less common at the higher elevations. The 
Klamathweed beetle (Chrysolina quadrigemina) is a very effective biocontrol agent, which keeps 
overall Klamathweed populations low (Borror 1992).  

Bull thistle was probably introduced in North America during colonial times. It is naturalized and 
widespread throughout North America and is found on every other continent except Antarctica 
(Bossard 2000). It is most common in disturbed areas with little to no canopy and, like Klamathweed, 
is often found along roads with little shade cover. It is common along most Forest Service roads on 
the Plumas National Forest, although on the Feather River Ranger District, it normally does not form 
dense thickets. Although not native, bull thistle plants provide forage for many native insect species. 
Butterflies and bees are frequently observed on these plants. (Electronic images of insect activity on 
bull thistle inflorescences are available by contacting Chris Christofferson, assistant botanist, Feather 
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River Ranger District, Plumas National Forest.) Furthermore, bull thistle does not spread by rhizomes 
or other creeping roots and does not produce allelopathic chemicals (substances released by one plant 
species that inhibit the germination or growth of competitor plants of the same or different species) 
like some other A- and B-rated noxious weeds (Bossard 2000). Two biocontrol insects (Urophora 
stylata and Rhinocyllus conicus) have been released and help reduce population levels.  

All of the weed species listed in Table 3-32, with the exception of Klamathweed and bull thistle 
are high priority species for eradication in the analysis area. They all have been pulled repeatedly by 
U.S. Forest Service personnel and populations are small and eradication is a realistic goal. None of 
the high priority species are located within treatment units. However, skeleton weed and yellow 
starthistle are adjacent to a group selection unit. These two infestations will be flagged and avoided 
by all project activities. 

Table 3-32. Acres of noxious weeds in the analysis area and proposed treatment units.  

Common Name Species 
Total Infestation Area 

(ft2) 
Infestation Area (ft2) in 

Treatment Unit 

Broadleaved pepperweed Lepidium latifolium 3,400 0 

Bull thistle Cirsium vulgare Common Common 

Canada thistle Cirsium arvense 150 0 

French broom Genista monspessulana 25 0 

Klamathweed  Hypericum perforatum Common Common 

Scotch broom Cytisus scoparius Two plants 0 

Skeleton weed Chondrilla juncea 45,000 0 

Yellow starthistle Centaurea solstitialis 300 0 
 

Affected Environment (Existing Conditions): Quaking aspen (Populus tremuloides) 

Five quaking aspen stands are present in the project area and all five of these will be treated in 
this project. These five aspen stands equal approximately 20 acres. Aspen provide important foraging 
and cover habitat to a variety of species. In Montane regions, healthy aspen stands are known to 
support the greatest level of avian and botanical species diversity (DeByle 1985; Mueggler 1985). 
Aspen stands are limited in distribution on the Plumas National Forest. Aspen generally has been 
regarded as a fire-induced successional species able to dominate a site until it is replaced by less fire-
enduring but more shade tolerant and environmentally adapted conifers (Mueggler 1985) Due to fire 
suppression all stands suffer from conifer encroachment and a subsequent decrease in aspen stand 
vigor (Bartos and Campbell 1998). Complete fire protection will permit coniferous species to take 
over the majority of sites (Jones and DeByle 1985). 

Beginning in the 1920s, an effective fire suppression program began on the Plumas National 
Forest. Prior to this time, large-scale fires, deliberately set by sheep and cattle herders as well as 
prospectors, occurred during the latter half of the nineteenth century and into the early twentieth 
century. Fires were routinely used by sheep and cattle herders to consume undergrowth and to 
stimulate the sprouting of palatable shrubs and grass. Prospectors used fires to clear vegetation to 
make ground features more visible. Extensive sheep and cattle grazing followed the gold seekers. 
Numbers of sheep in California peaked in the 1880s and then began to decline, initially due to poor 
range conditions and later due to controls placed on the herding of sheep on public lands. Extensive 
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railroad logging occurred in the project area during the 1920s and 1930s. Many of the abandoned 
railroad beds are now used as part of the road system in the project area (USDA 1996).  

A landscape analysis of Slate Creek was completed in 1999. Fire intervals for large stand-
replacing fires within the northern Sierra Nevada are estimated to be between 150 to 500 years prior 
to Euro-American settlement. Low to moderate intensity fires would have also occurred, appearing at 
intervals ranging from 15 to 80 years depending upon the ecological group being considered (USDA, 
1999). According to Fites-Kaufman, in the northern Sierra Nevada, elevation is the most important 
and visible factor underlying changes in fire regimes and vegetation. The Sugarberry Project ranges 
from approximately 3,000 feet in elevation to approximately 6,000 feet in elevation. This broad range 
of elevation is described by three of the six fire regime zones described by Fites-Kaufman: lower 
montane, mid-montane and upper montane zones. Historic fire return intervals in the project area 
probably ranged from 5–15 years in the lower elevations and increased to 40 years in the higher 
elevations (Fites-Kaufman 2000).  

Research and application has showed conifer removal to be effective at releasing existing aspen 
and causing root suckering. Noticeable results of increased vigor of existing trees and sucker 
formation from these trees would be visible within the first few growing seasons (Shepperd 2001). 
Aspen stand recruitment in northern California can be achieved by removing competing conifers from 
the stand (Jones et al. in ed). Conifers need to be removed at least a tree height in distance from the 
aspen stand to ensure enough light to the forest floor for aspen release (Shepperd 2004). For the west 
side of the Plumas National Forest the distance is 150 to 200 feet (Shepperd 2004). Underburning 
may also be used to promote reproductions in certain circumstances. 

This special habitat would benefit from removal of conifers that are competing with the aspen for 
sunlight and moisture. Conifers would be removed from approximately 20 acres of five aspen stands. 
The proposed action states to enhance 20 acres of aspen stands. Aspen enhancement is proposed in 
the Howland Flat area. Proposed aspen enhancement would remove encroaching conifers to increase 
water, growing space, and light available for young aspen.  

Treatment would consist of:  

• Removal of conifers from the aspen stand. The aspen stand is defined as the area with 
visible aspen trees and the aspen root zone that extends past the aspen trees. The root zone 
beyond the visible aspen trees outlines the historical footprint of the aspen stand. Conifer 
removal in the entire aspen stand will increase light and moisture to the stand which will 
release existing aspen and cause root suckering to increase the size of the aspen stand to its 
historical size. 

• In unit SBA-1, conifers greater than 9 inches dbh would be removed with ground-based 
harvesting systems. In units SBA-3, SBA-4, and SB-5, conifers greater than 9 inches dbh 
would be removed by helicopter. Conifers less than 9 inches dbh would be hand cut. Some 
conifers less than 30 inches dbh may be retained if deemed to be performing critical 
hydrologic services. 
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• In units SBA-2, no trees greater than 10 inches dbh would be removed. Trees less than 
10 inches dbh would be removed by hand-cutting to protect archeological sites where 
ground disturbance is prohibited. 

• In unit SBA-5, approximately 1 acre with extensive evidence of deer browse would be 
fenced using material cut in the area and additional material as needed. Conifers not used 
for the fence would be removed from the aspen stand.  

• Snags will be retained wherever possible, however, due to operability and safety concerns, 
some snags may be removed. A wildlife biologist would assist during the marking process 
for the retention of snags. 

• In all units, logging (including tops and limbs) and hand-cutting slash would be hand piled 
and burned. Piles to be burned would generally be located away from aspen root systems to 
minimize scorching of roots. 

• Removal of conifers less than 9 inches dbh will be funded by Knutson-Vandenburg (KV), 
if available; otherwise appropriated funds will be used. 

• Special measures would be implemented to minimize impacts to aspen during removal 
operations. These measures include: no equipment areas, LOP (8/15 – until wetting rains in 
fall), designated skid trails, directionally fell trees, leave tree mark, and end-line yarding.  
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3.5 Economics __________________________________________  

3.5.1 Introduction 
The HFQLG Act directs the Secretary of Agriculture to implement a pilot project on federal lands 

in the Plumas National Forest, Lassen National Forest, and the Sierraville Ranger District of the 
Tahoe National Forest in California. The Pilot Project is designed to maintain ecological integrity, 
community stability, and forest health. In addition, the Secretary shall use the most cost-effective 
means in conducting the Pilot Project.  

3.5.2 Regulatory Framework 
The economic environment of the Plumas National Forest is described in the 1988 Plumas 

National Forest LRMP, which was amended by the August 1999 ROD for the FEIS on the HFQLG 
Act and the 2004 ROD for the FSEIS on the SNFPA, which amended the SNFPA of January 2001.  

3.5.3 Methodology for Assessing Impacts on Economics 

3.5.3.1 Scope of the Analysis 
This economic analysis focuses on those revenues and treatment costs associated with 

implementing group selection and fuel reduction treatments in the Sugarberry Project area. The 
purpose of this economic analysis is to present the potential revenues and costs associated with each 
of the alternatives for comparison purposes. This economic analysis is not designed to model all the 
economic factors used in an intensive and highly complex timber sale appraisal process. This 
economic analysis takes a less complex, but systematic approach to display the relative differences of 
financial efficiency (i.e., relevant revenues and costs) between the alternatives being proposed in the 
environmental analysis. This analysis does not include monetary values which could be assigned to 
resource outputs such as wildlife, water quality, soils, recreation, visual quality, and fisheries. It is 
intended as a relative measure of differences between alternatives based on direct costs and values. 
Other values are discussed in the appropriate sections of Chapter 3 in this document. 

Geographic Boundary for the Analysis. The geographic boundary for the social and economic 
analysis for the HFQLG Pilot Project encompasses the counties located within the core and peripheral 
areas targeted by the HFQLG FEIS (HFQLG FEIS, Appendix S, p. S-7). The core area of the HFQLG 
region contains the three counties of Lassen, Plumas, and Sierra. The area peripheral of the HFQLG 
region include Butte, Nevada, Shasta, Tehama, and Yuba counties. The focus of the socioeconomic 
analysis is on 41 communities within the HFQLG region (see the HFQLG FEIS, Appendix T, 
Table T-1). The Sugarberry Project is part of the HFQLG Pilot Project and this economic analysis will 
be based on the incremental effect of the Sugarberry Project within the HFQLG Pilot Project region. 

Time Frame for the Analysis. As stated above, this economic analysis will not revisit the 
information presented in the HFQLG FEIS, but will focus only on the time frame associated with 
implementing thinning and fuels reduction treatments for the Sugarberry Project. Timber harvesting 
would take approximately 2 to 5 years. DFPZ construction activities would take an additional 3 to 6 
years after timber harvest is completed. 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Section 3.5 – Economics 3-73 

3.5.3.2 Analysis Methods 
The timber harvest values used in this economic analysis were based on the California State 

Board of Equalization Timber Harvest Values (Draft January 1, 2007 – June 30, 2007). Harvest costs 
and road improvement costs were developed from the latest timber sale appraisal values. Service 
work, including mechanical (mastication, grapple pulling), manual (hand cutting, hand piling), and 
prescribed fire (underburning, pile burning) treatments are based on the latest service contract prices, 
KV, and brush disposal sale area improvement plans. 

3.5.4 Affected Environment (Existing Conditions)  
The Plumas National Forest (the Forest) contributes to the regional economy in two primary 

ways: (1) through the generation of income and employment opportunities for residents of the 
immediate area, and (2) through direct and indirect revenues to local counties. The Forest also 
contributes in secondary ways, such as through production of goods and services for local and 
regional markets. Although some economic effects are dispersed over a broad area, the most 
substantial impacts would be felt locally in Butte, Plumas, Lassen, Sierra, and Yuba Counties. The 
percentage of Plumas National Forest land in local counties is shown in Table 3-33. 

Table 3-33. Percentage of Plumas National Forest lands by county (based on GIS data). 

County 
County 
Acres 

Beckworth 
Ranger District

(acres) 

Feather River 
Ranger District

(acres) 

Mt. Hough 
Ranger District

(acres) 

Total Plumas 
National Forest 
Lands in Each 

County 
(acres) 

Plumas 
National Forest 

Lands within 
Each County 

(percent) 

Butte 1,072,708 0 143,517 0 143,517 13.4 

Lassen 3,022,136 39,686 0 1,635 41,320 1.4 

Plumas 1,672,778 448,365 183,210 579,196 1,210,771 72.4 

Sierra 615,514 14,794 33,522 0 48,316 7.8 

Yuba 411,695 0 33,734 0 33,734 8.2 

Totals 6,794,830 502,844 393,984 580,831 1,477,659 21.7 
 

The two employment sectors whose participation is most related to forest planning processes are 
the timber and tourism industries. The effects of forest planning on these industries are very difficult 
to quantify, in terms of both total employment and their relative importance to local economies, 
because state and federal employers generally do not break down employment data into these 
categories.  

Direct forest revenues to local county governments are provided through three sources: 
(1) Payments in Lieu of Taxes, (2) timber yield tax revenues, and (3) Receipt Act payments or 
payments from the Secure Rural Schools and Community Self-Determination Act (SRSCSD Act) of 
2000. Of these, the Receipt Act or SRSCSD Act payments are by far the most significant in terms of 
total contributions to individual counties and therefore are most likely to be affected by Forest land 
management decisions. 
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Payments in Lieu of Taxes. Payments in Lieu of Taxes are administered by the Bureau of Land 
Management and apply to many different types of federally owned land, including National Forest 
System lands. Payments in Lieu of Taxes compensate counties for the loss of property tax revenues 
due to the nontaxable nature of federal land in the county. Payments are made annually and are based 
on local population, federal acreage in the county, and amounts of other federal payments during the 
preceding fiscal year. The minimum payment is 75 cents per entitlement acre. The county may use 
these funds for any purpose. The Forest has no control over the disbursement of these funds, and the 
amount disbursed every year is unaffected by land management decisions made by officials on local 
National Forests. 

Timber Yield Taxes. The second source of revenues to local government is the timber yield tax, 
which is administered by the State Board of Equalization. This tax is not paid by the Forest; instead, it 
is paid by private timber operators, based on the amount of timber harvested in a given year on both 
private and public lands. The tax is 2.9 percent of the value of the harvested timber. These taxes are 
collected by the state, and approximately 80 percent is returned to the counties where the timber was 
harvested. Decisions about the amount of timber to be offered for sale each year on the Forest can 
affect the amount of revenues disbursed by this program. 

Receipt Act. Receipt Act payments are distributed pursuant to the National Forest Management 
Act (Public Law 94-588). Under this law, 25 percent of National Forest revenues are distributed to the 
states where the Forest is located. The amount allocated to individual counties is based on the 
National Forest acreage within each county. According to state law, Receipt Act funds must be divided 
evenly between public schools and public roads of the county or counties in which the National 
Forest is located and nothing else.  

Receipt Act payments amount to 25 percent of the total revenues collected from timber, grazing, 
land use, recreation, power, minerals, and user fees. However, within the 11 western states, payments 
from grazing receipts are 50 percent of the total. Historically, at least 90 percent of total revenues 
were derived from timber sale receipts. As a result, the amount of revenues available each year 
fluctuates widely, depending on the amount of timber harvested on National Forests. 

SRSCSD Act. Congress passed the SRSCSD Act in 2000, offering counties an alternative to the 
Receipt Act. Under the SRSCSD Act, a state’s three highest payment amounts between 1986 and 1999 
are averaged to arrive at a “compensation allotment” or “full payment amount.” A county may choose 
to continue to receive payments under the Receipt Act or to receive its share of the state’s full 
payment amount under the SRSCSD Act. National Forests and other federal agencies in California 
would have to contribute to generate approximately $56.4 million in Receipt Act revenues in order to 
exceed the $14 million which the counties received under the SRSCSD Act. 

The SRSCSD Act expired in 2006. However, Congress and the current presidential administration 
are considering reauthorization of the SRSCSD Act or a one year extension. The Sugarberry Project 
timber sales would not begin until 2008. If the SRSCSD Act is not reauthorized or extended, counties 
will have to rely exclusively on the Receipt Act for timber-related schools and roads funding, and the 
amounts received would be affected by management decisions. 

Counties can receive variable, revenue-dependent payments under the Receipt Act or, if 
reauthorized the counties could receive stable funding for local schools and roads under the SRSCSD 
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Act. The legislation promotes local involvement, decisions, and choice by creating well-balanced 
resource advisory committees that recommend forest projects to the Secretary of Agriculture or advise 
counties on county project proposals. Counties that elect to receive the full payment amount under the 
SRSCSD Act, and receive more than $100,000, are required to allocate 15 to 20 percent of their 
funding to projects under Title II or Title III (see Table 3-34). Like traditional 25 percent funds, Title I 
funds are expended for public schools and roads. Title II funds are allocated for projects on federal 
lands or projects that benefit federal lands. Resource Advisory Committees are established to 
determine Title II fund distribution. Title III funds are allocated for county projects that include search 
and rescue, community service work camps, easement purchases, forest-related education 
opportunities, fire prevention and county planning, or cost-share for urban community forestry 
projects. The SRSCSD Act full payment amounts (fiscal year 2005) for the five counties containing 
Plumas National Forest lands are shown in Table 3-34. 

Table 3-34. SRSCSD Act full payment amounts to counties for fiscal year 2005. 

County 
Full Payment 

Amount 
Title I  
Funds 

Title I 
Percent of 

Full 
Payment 

Title II  
Funds 

Title II 
Percent of 

Full 
Payment 

Title III 
Funds 

Title III 
Percent of 

Full 
Payment 

Butte $895,320 $716,256 80% $0 0% $179,064 20% 
Lassen $3,876,372 $3,294,916 85% $581,456 15% $0 0% 
Plumas $7,258,972 $6,170,126 85% $816,634 11% $272,211 4% 
Sierra $1,848,005 $1,570,804 85% $92,400 5% $184,801 10% 
Yuba $238,982 $191,186 80% $0 0% $47,796 20% 
Total $14,117,651 $11,943,288  $1,490,490  $683,872  

 

Relative to the local economy, there is a potential through Alternatives B and C to harvest 
between 1 and 26 million board feet (mmbf) of timber and biomass (chips and fuelwood) over several 
years as part of the Sugarberry Project. Plumas and Butte Counties can expect to receive 25 percent of 
the revenues generated from this timber sale through the Receipt Act or, if reauthorized, receive full 
payment from the SRSCSD Act. However, there is a possibility that the Sugarberry Project may 
become a stewardship project, or a project where goods are exchanged for services—in this case, 
timber harvested for fuel reduction work. If this occurs, because goods are traded for services rather 
than monies, Receipt Act revenues would be reduced or eliminated as revenues directly spent on 
services. The Sugarberry Project is located in Sierra, Plumas, and Yuba Counties. Employment 
opportunities would be created from proposed thinning and biomass removal, fuels reduction, site 
preparation, and planting activities. Furthermore, indirect and induced economic employment and 
monies would be generated when income received by contractors and the timber industry is re-spent 
within the local economy.  

3.5.5 Economic Consequences 
Economic consequences are a comparative measure of the overall social and economic value of 

the three alternatives considered in this analysis. The impacts discussed in this section include 
estimated government expenditures and revenues, as well as monetary impacts on local communities. 

Direct monetary impacts are discussed in terms of net cash value derived from the 
implementation of the treatments and direct, indirect, and induced job opportunities. 
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In general, the monetary value of each alternative depends on the amount and method of timber 
harvest and the acreage planned for fuels reduction treatments. Areas with positive timber harvest 
values would pay for associated fuels reduction activities on those acres, or surrounding acres. Where 
fuels reduction treatment costs exceed harvest revenues, the difference would be financed through 
appropriated funds when available. With the recent authorization of stewardship contracting, 
vegetation management services (fuels management work) can now be compensated through an 
exchange for timber stumpage arranged through accounting, rather than the separate funding of 
service work through appropriated funds. 

The HFQLG FEIS and ROD described the economic impacts of implementing the Pilot Project. 
This economic analysis for the Sugarberry Project does not revisit the information presented in the 
FEIS and ROD, but focuses only on those revenues derived from timber harvest and vegetation 
treatment costs associated with each of the alternatives. 

Employment. Employment opportunities can have direct, indirect, or induced effects on the local 
economy. Direct effects are income and wages received by the primary producer. For example, the 
local manufacturing of lumber from the Sugarberry Project would have a direct effect on local 
employment opportunities. Indirect effects would be employment in service industries that serve the 
lumber manufacturer. These industries include businesses involving logging, trucking, and fuel 
suppliers. Induced effects are driven by wages paid to workers by the primary and service industries, 
which are then circulated through the local economy for food, housing, transportation, and other 
living expenses. The sum of direct, indirect, and induced effects is the total economic impact in terms 
of job creation, which typically range from 10 to 15 jobs created per mmbf of timber harvested. 

Net Revenue. Net revenue is the difference between the revenues generated by an alternative and 
the costs required to implement the alternative. In this analysis, revenues come from harvest of timber 
and in some circumstances, chips or fuelwood. Revenues would either be used to pay for fuel 
treatment costs or go to the U.S. Treasury, with a possible 25 percent given to the counties under the 
Receipt Act. The latter may be more important depending on whether the SRSCSD Act is reauthorized 
(see Section 3.5.4). 

Payments to Counties. Local counties receiving payments through the Receipt Act rather than 
the SRSCSD Act would share part of the revenues generated from the timber harvest. The actual 
payment amount depends on estimated stumpage value and the price bid by the purchaser awarded 
the timber sale contract, minus these costs of fuels work performed on the timber sale. 

Treatment Costs. Treatment costs include those costs associated with timber harvesting, biomass 
removal, road improvements, fuels treatments, and mitigation measures, as well as the costs of 
resource enhancement measures not associated with the sale of timber. Costs vary widely depending 
on the amount of mechanical, manual, or thermal treatments prescribed; the board feet of sawlogs or 
tons of biomass removed per acre; and the accessibility of the treatment units. 

Non-priced Costs and Benefits. It should be noted that not all costs and values are represented 
in this economic analysis. Calculations only include costs and values for those items which could be 
estimated in dollar terms. The economic analysis does not take into account non-priced benefits such 
as improved long-term wildlife habitat, improved watershed conditions, improved fish passage, 
control of noxious weeds, and reduced fire hazard. The various habitat improvement opportunities, 
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which are not funded from the project’s timber receipts, would otherwise be funded through other 
sources such as watershed improvement appropriations, Resource Advisory Committees, 
appropriations for wildlife habitat improvements, KV, or other appropriated funds. Other examples of 
costs not estimated in dollar terms are changes in scenic value in the early and later years of fuels 
treatments, air pollution from wildfires, or reestablishing a forest following a stand-replacing wildfire.  

Although not entered into the calculations, these non-priced benefits and costs were considered 
along with the net economic value of each alternative in order to make a judgment as to which 
alternative would offer the best overall mix of costs and benefits to society. 

Alternative A (No Action) 

Direct and Indirect Effects. This alternative would not reduce critical fuel loadings or harvest 
any timber. No funds would be generated for the U.S. Treasury or returned to local counties. No 
additional employment opportunities or wages would be paid to primary and service industry 
employees would be circulated through the local economy. Tables 3-35 and 3-36 compare the 
economic impacts of Alternatives A, B and C on the local economy. See Appendix D of the 
Sugarberry Project DEIS for the complete economic analysis by alternative. 

Table 3-35. Comparison of economic impacts of alternatives 
on local economies. 

Alternatives 
Employment A B C 

Potential Receipt Act payment  $0 $105,675 $94,825 

Timber yield tax $0 $154,700 $151,600 

Direct jobs 0 207 203 

Indirect jobs 0 220 217 

Total direct and indirect jobs 0 427 420 
Total employee-related income 0 $18,373,200 $18,057,900 

 

Table 3-36. Comparison of revenues, costs, and project value for  
timber harvest, and DFPZ treatments. 

Alternatives 
Revenues / Costs / Project Value A B C 

Direct and Indirect Effects 
Sawlog and biomass harvest revenues $0 $5,334,600 $5,228,800 

Harvest costs $0 -$4,911,900 -$4,849,400 

Net harvest revenues $0 $422,700 $379,300 

Non-harvest costs (DFPZ construction) $0 -$1,085,600 -$1,091,900 

Total project value: $0 -$662,900 -$712,600 
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Cumulative Effects. The no-action alternative would result in a negative effect on local 
industries that depend on service contracts or a steady supply of timber, as well as counties that use 
timber yield taxes to fund county programs. These local industries are currently in need of 
employment opportunities in fuels reduction, site preparation, and timber harvesting—the action 
alternatives would provide these opportunities. Under Alternative A, the local economy would also 
not receive benefits from associated employment, such as in food, lodging, and transportation 
businesses. Throughout northern California, cumulative years of reduced timber harvesting activities 
(including those on federal lands) have resulted in the loss of economic infrastructure. Further loss of 
this infrastructure, including local mill closures, could significantly reduce or eliminate future 
economic and environmental opportunities from National Forest lands. The continuation of current 
conditions under Alternative A would not only preclude opportunities for long-term employment, but 
would also threaten rural community stability because the fuel reduction activities related to the 
creation and maintenance of DFPZs would not occur.  

Under the no-action alternative, wildlife habitat, meadow, and streambank restoration and 
enhancement could not take place without appropriated money from Congress. In addition, dense 
standing trees and down woody material in the Sugarberry Project area would continue to pose a very 
high fire hazard to the surrounding areas. If the no-action alternative were implemented, additional 
money would be needed to conduct any fuel reduction treatment, as well as possible elevated fire 
suppression costs should a wildfire occur in the Sugarberry Project vicinity. Should wildfire occur, 
costs could also be incurred from potential fire fighter fatalities or injuries, a loss of facilities, and the 
cost of post-fire tree regeneration and watershed rehabilitation (Mason et al. 2006). The risk of 
wildfire related costs is higher under Alternative A than the action alternatives.  

3.5.5.1 All Action Alternatives 
Direct and Indirect Effects. Thinning, biomass removal, and fuel treatments for Alternative B 

would directly generate the most full-time employment opportunities, compared to Alternative C 
(refer to Table 3-35 above). The difference in the jobs created by Alternatives B and C is that some 
group selection harvest acres were eliminated under Alternative C. All action alternatives would 
create additional employment opportunities in service industries (such as logging supply companies, 
trucking companies, and fuel suppliers) which directly serve the timber industry. There would also be 
a positive induced effect driven by wages. Wages paid to workers by the primary and service 
industries would be circulated through the local economy for food, housing, transportation, and other 
living expenses. 

One sum of direct, indirect, and induced effects is the total economic impact in terms of jobs. In 
addition to the direct employment that would result from the harvesting and fuel reduction treatments 
in alternatives B and C, and the indirect benefits of jobs in sawmills and energy generation plants, 
there would be some additional benefits to the local economy as wages earned by those employees 
are spent on living expenses. Alternative B would generate the most direct, indirect, and induced jobs, 
resulting in the greatest amount of employee related income. Alternative C would generate slightly 
fewer jobs and less employee related income (refer to Table 3-35 above). 
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Net harvest revenues for thinning and biomass removal would generate a surplus for 
Alternatives B and C. The primary difference in the net revenues between Alternatives B and C is that 
some group selection harvest acres were eliminated under Alternative C.  

Implementation of mastication, underburning, and other fuel treatments would occur under 
Alternatives B and C. Non-harvest costs would be similar, since no DFPZ acres were dropped for 
each of the action alternatives. The surplus revenues from Alternative B or C would offset the cost of 
treating the DFPZ if a stewardship contract is awarded. Otherwise, payment for non-harvest service 
work would come from appropriated dollars. The economic analysis does not take into account non-
priced benefits such as reduced fire hazard. This is another benefit from Alternatives B and C, which 
could be considered in the decision of the preferred alternative. 

Cumulative Effects. The cumulative effects of these alternatives would include an increase in 
overall economic activity in the HFQLG Pilot Project area. Though it is not a requirement, it is 
assumed in this analysis that most products from HFQLG projects will be processed locally due to 
high costs of hauling products and equipment. Likewise, it is also assumed most employment benefits 
will be realized in Butte, Lassen, Plumas, Sierra and Yuba counties.  

The timber sale revenues and service contract employment generated by the Sugarberry Project 
contribute to the mandated purpose of the other HFQLG-funded projects across the forest. Economic 
goals for the project as a whole within the Pilot Project area are discussed in the HFQLG FEIS. 
Table 3-37 displays the Pilot Project accomplishments of DFPZ and group selection acres and sawlog 
and biomass volumes offered over the past three years (HFQLG Oracle Database). 

The Sugarberry Project contribution to the Pilot Project region by alternative is displayed in 
Table 3-38. For the DFPZ acres, group selection acres, and the amount of sawlog and biomass volume 
to be harvested, Alternative B would provide the most contribution to the Pilot Project region, 
followed by Alternative C. 

Table 3-37. Pilot Project region averages of accomplished DFPZ acres and sawlog and biomass 
volumes offered.  

Fiscal Year 
 2003 2004 2005 

Pilot Project  
Average 

DFPZ acres accomplisheda 24,442 36,635 21,073 27,383 

Group selection acres accomplisheda -0- 1,738 1,792 1,177 

Sawlog volume offered (CCFb)c 41,418 203,012 143,373 129,268 

Biomass volume offered (CCF)c 44,402 198,204 129,814 124,140 

Notes: 
a. Accomplished acres include the acres that have been treated and those acres that have been awarded in contracts, but 
have not been completed. 
b. CCF = hundred cubic feet. One million board feet (mmbf) is equal to approximately 2,000 CCF. 
c. Sawlog and biomass volumes offered include the sales that have been harvested and those sales that have been offered but 
have not been sold or harvested (i.e., appeals or litigation). 
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Table 3-38. Sugarberry Project contribution to the HFQLG Pilot Project area. 
 Alternative A Alternative B Alternative C 
Proposed DFPZ (acres) 
Percent contribution 

0 
0% 

2,100 
8 % 

2,100 
8% 

Proposed Group Selection (acres) 
Percent contribution 

0 
0% 

1,040 
88% 

1,020 
87% 

Proposed Sawlog Volume (mmbf)a 0 26 25.5 

Proposed Sawlog Volume (CCF)b 

Percent contribution 

0 
0% 

52,000 
40% 

51,000 
39% 

Proposed Biomass Volume (tons) 

Proposed Biomass Volume (CCF)b 

Percent contribution 

0 
0 

0% 

8,250 
3,300 

3% 

7,485 
3,084 

2% 

Notes:  
a. mmbf = million board feet (1 mmbf is approximately equal to 2,000 CCF). 
b. CCF = hundred cubic feet (one ton equals 0.4 CCF). 

 

Absent the Sugarberry Project, there are no ongoing HFQLG projects within the Sugarberry 
Project area. There is one hazard tree project presently occurring and one planned in the future (see 
Table F-1 in Appendix F for cumulative effects list of projects table) in the project area that may 
contribute minimal revenues or breakeven depending upon the condition and the ability to sell the 
hazard trees. However, neither project is part of the HFQLG Pilot Project. There are also timber sales 
anticipated on private land (see Table F-2 in Appendix F). 

Cumulative effects would also include an economic benefit of reduced potential for 
uncontrollable wildfire created by the thinning treatments. Although it is difficult to forecast the exact 
costs of future wildfires, not knowing future fire weather conditions, fire start locations, or other 
factors, the investment of doing fuels activities has been shown to be positive when considering the 
potential of future wildfire. An estimated 70 percent positive benefit to cost ratio for fuels reduction 
activities has been calculated (Mason et al. 2006). 
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3.6 Heritage _____________________________________________  

3.6.1 Introduction 
Archaeological sites, historic structures, landscapes, and objects are the fabric of our National 

heritage. Collectively known as heritage or cultural resources, they are our tangible links with the 
past. The Plumas National Forest is responsible for, and committed to, protecting and managing these 
important resources in a spirit of stewardship for future generations. 

3.6.2 Regulatory Framework 
Section 101 of the NEPA requires the Federal Government to preserve important historic, 

cultural, and natural aspects of our national heritage. To accomplish this, federal agencies utilize the 
Section 106 process associated with the National Historic Preservation Act (NHPA). Passed by 
Congress three years before NEPA, the NHPA sets forth a framework for identifying and evaluating 
historic properties, and assessing effects to these properties. This process has been codified in 36 CFR 
800 Subpart B. The coordination or linkage between the Section 106 process of the NHPA and the 
mandate to preserve our national heritage under NEPA is well understood, and is formally established 
in 36 CFR 800.3b and 800.8. 

NEPA includes reference to “…important historic, cultural, and natural aspects of our national 
heritage.” This terminology includes those resources defined as “historic properties” under the NHPA 
(36 CFR 800.16(l) (1)). Therefore, agencies use the NHPA Section 106 process to consider, manage 
and protect historic properties during the planning and implementation stages of federal projects. 
Locally, the Plumas National Forest uses a programmatic agreement between Region 5 of the 
U.S. Forest Service, the California State Historic Preservation Office, and the Advisory Council on 
Historic Preservation to implement the Section 106 process. 

Consultation with the tribes and local Native American communities and/or interested parties was 
initiated in accordance with the Region 5 Programmatic Agreement, NHPA, and other laws and 
regulations. 

The Forest Service acknowledges that contemporary Native American interests include traditional 
cultural properties (sites associated with cultural practices or beliefs that are rooted in history and 
important in maintaining cultural identity), and plant gathering sites for basket materials, medicines, 
and food resources. To date, the tribes have not identified any traditional cultural properties within the 
Sugarberry Project boundaries. 

3.6.2.1 Geographic Analysis Area 
The heritage resources analysis area incorporates the treatment areas of the Sugarberry Project. 

Archaeological sites within and directly adjacent to the treatment areas are protected during the 
implementation of project activities.  
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3.6.2.2 Methodology Assessing Impacts 
Heritage resource data for the Sugarberry Project is based on information available in the heritage 

resources files at the Feather River Ranger District. The heritage resource files include literature 
pertaining to prehistory and history, site records, and atlases that show recorded site locations, 
previously surveyed areas, and other heritage resource data. The area of potential affect or treatment 
area has been surveyed for cultural resources.  

3.6.3 Scope of the Analysis 
Three levels of analyses were completed to understand the significant themes and extent of 

heritage resources associated with the Sugarberry Project. First, research into the greater history of 
the project area was conducted to understand historic themes or events that have transpired in time 
and space. Second, a heritage resource survey was conducted for the project area to identify cultural 
properties associated with these themes. Lastly, cultural properties were assessed to determine 
potential effects associated with implementation of the project.  

3.6.4 Analysis Methods 
Surveys or inventories resulted in the identification of 182 cultural resource properties within the 

proposed Sugarberry Project area. Eleven sites are related to prehistoric use. These sites consist of 
campsites, food processing stations, and tool production areas. One hundred and sixty one sites are 
related to historic use, primarily mining, which took place between 1850 to the present. The sites 
consist of historic encampments, dams, ditches, mine shafts, cabins, and a lookout. Associated 
artifacts and features represent all aspects of historic mining, from industrial equipment to daily 
living. There are also ten multi-component sites. These sites consist of both prehistoric and historic 
features and artifacts. 

3.6.5 Affected Environment (Existing Conditions) 
Cultural properties identified during literature review, inventories, or surveys were assessed to 

determine potential effects associated with implementation of the project.  

3.6.6 Environmental Consequences  
Heritage resources have been considered in all aspects of the Sugarberry Project, including the 

alternatives analyzed in this document. 

Alternative A (No Action). No ground-disturbing activities would occur under the no-action 
alternative; hence, there would be no effects on heritage resources. 

All Action Alternatives. The treatments proposed under the action alternatives would have no 
direct or indirect effects on heritage resources because all archaeological sites would be protected 
using Standard Resource Protection Measures. 
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Irreversible, Irretrievable Effects. Irreversible commitments of resources are those that cannot 
be regained, such as the extinction of a species or the removal of mined ore. No irreversible or 
irretrievable effects on heritage resources are anticipated. 

3.6.7 Past, Present, and Reasonably Foreseeable Future Conditions 
Past Conditions. As indicated in the above general history of the Sugarberry Project area, there 

are numerous archaeological sites and features. Prehistoric sites date from 150–7,500+ years – before 
present. There are remains of prehistoric housepits, village sites, lithic scatters, and bedrock milling 
features and artifacts.  

Since the landscape is never static, it’s difficult to predict the impact Native Americans had on the 
land. Current studies on fire ecology hypothesize that Native Americans used fire as a tool to control 
vegetation. Based on ethnographic data these studies are suggesting that vegetation control occurred 
primarily within close proximity to larger villages, and was used to reduce brush, control insects, and 
enhance certain desirable species of plants. A local example of this is the burning of beargrass to 
enhance the plants qualities for basket weaving. Based only on ethnographic data it is impossible to 
know the true extent of vegetative control measures used. 

Historic mining land uses had extreme detrimental impacts on the Native Americans as well as 
the landscape. Also, settlement and industry of post Gold Rush, and the impact of logging and 
ranching brought further irreversible changes. Evidence of the magnitude of European settlement is 
found in numerous mining features (e.g., ditches, reservoirs, hydraulic pits, etc.). Early photographs 
of historic mining towns in the project area provide glimpses of landscapes that are almost completely 
barren of trees. Trees were removed around towns for building houses, town sites, heat sources, and 
the shoring of mining adits. Logging mills were built in the project area during the 1850s. By the 
1890s the denuding of timbered land on the East Coast brought lumber companies west. These 
companies bought up millions of acres timbered lands. As the easily accessed trees were cut, logging 
railroads were built to acquire more timber. Archaeological sites and features associated with 
lumbering include logging camps, lumber mills, railroad grades, and artifacts. 

Prior to the mid 1970s, there were no archaeologists working for the Forest Service. At that time 
there were few protection measures for archaeological resources. In fact, the digging and collecting 
on archaeological sites was a common practice. By the early 1980s cultural resources surveys and site 
protection measures were in place. Today, all archaeological sites are protected from project activities.  

Present Conditions. The lure of gold in California is the subject of romanticized myth and 
legends. In reality, little remains of these early Gold Rush mining towns and sites.  

Between 1849 and 1853, in California, it is estimated that 21 million ounces of gold was 
recovered. From 1854 to 1880 hydraulic mining recovered 11 million ounces of gold, and between 
1890 and 1960 dredging recovered an additional 20 millions ounces (EPA). It’s been suggested that 
1 gold ring (1 ounce of gold) required 20 tons of processed ore. That same ounce of gold today 
requires 40 tons of processed ore. 

Today, the existing gold extraction areas include miles and miles of historic water conveyance 
systems (ditches) that run throughout the project area, as well as denuded, eroding ecosystems that are 
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the results of hundreds of abandoned dangerous open mine shafts. Hydraulic mining remnants include 
enormously deep pits, landscape scars and literally hundreds of acres of barren waste tailing piles. 
Unseen toxic remnants from the pre and post turn-of-the-century mining activity are the thousands of 
pounds of mercury that was dumped into rivers and streams from the ore processing. After the turn-
of-the-century, miners processed ore with toxic chemicals such as arsenic, cyanide and sulfuric acid.  

Since most mining sites are historic archaeological sites, they will be protected from project 
activities. As indicated previously, activity areas or area of potential effect within the Sugarberry 
Project have been surveyed for archaeological sites. All archaeological sites located during survey 
will be protected from project activity. 

Surveys or inventories resulted in the identification of 182 cultural resource properties within the 
proposed Sugarberry Project area. Eleven sites are related to prehistoric use. These sites consist of 
campsites, food processing stations, and tool production areas. One hundred and sixty one sites are 
related to historic use, primarily mining, which took place between 1850 to the present. The sites 
consist of historic towns, encampments, dams, ditches, mine shafts, cabins, turpentine trees, a lookout 
and cabin flats. Associated artifacts and features represent all aspects of historic mining, from 
industrial equipment to daily living. There are also ten multi-component sites. These sites consist of 
both prehistoric and historic features and artifacts. 

Future Conditions. Future impacts to archaeological sites may increase due to increased access 
to the Forest. The likelihood and intensity is unknown. However, the Sugarberry Project itself will not 
impact archaeologist sites, since the sites are protected from project activities.  

The protection of archaeological sites is more than just flagging and avoiding as is done before 
project activities. Public education of the fragile, finite nature of archaeological sites is paramount to 
site protection. Educating the public can be accomplished by developing interpretative signs, lectures, 
and brochures providing information on the history of the sites, as well as archaeological site 
protection measures.  

3.6.8 Summary of Cumulative Effects 
Heritage resources have been considered in all aspects of the Sugarberry Project, including the 

four alternatives. 

Although project activities have the potential to affect heritage resources, no effects are 
anticipated due to the following protection measures that will be implemented, as appropriate, for all 
heritage resources that could be affected by project implementation. The effect of the project on 
heritage resource sites has been considered in compliance with the Sugarberry Project proposed 
action and Section 106 of the NHPA. Application of the following Standard Resource Protection 
Measures result in the project having “no effect” on heritage resources: 

All proposed activities, facilities, improvements, and disturbances shall avoid heritage resource 
sites. Avoidance means that no activities associated with the project that may affect heritage resource 
sites shall occur within a site’s boundaries, including any defined buffer zones. Portions of the project 
may need to be modified, redesigned, or eliminated to properly avoid heritage resource sites.  



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Section 3.6 – Heritage 3-85 

All heritage resource sites within the area of potential effect shall be clearly delineated prior to 
implementing any associated activities that have the potential to affect heritage resource sites. 

Buffer zones may be established to ensure added protection where the Forest or District 
Archaeologist determines that they are necessary. The use of buffer zones in conjunction with other 
avoidance measures are particularly applicable where setting contributes to the property's eligibility 
under 36 CFR 60.4, or where it may be an important attribute of some types of heritage resource sites 
(e.g., historic buildings or structures; historic or cultural properties important to Native Americans). 
The size of buffer zones needs to be determined by the Forest or District Archaeologist on a case-by-
case basis. 

When any changes in proposed activities are necessary to avoid heritage resource sites 
(e.g., project modifications), these changes shall be completed prior to initiating any activities. 

Monitoring during project implementation, in conjunction with other measures, may be used to 
enhance the effectiveness of protection measures.  

No cumulative effects to heritage resources are expected, due to the cultural resource standards 
protection measures.  
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3.7 Transportation Systems _______________________________  

3.7.1 Regulatory Framework 
The roads in the Sugarberry Project area that are proposed for decommissioning or closure are 

causing significant resource impacts. These roads are not needed because other roads are available to 
provide the necessary access to implement group selection harvests and DFPZ construction as 
directed in the HFQLG Act (Section 401 (b) (1), (d) (1), and (d) (2)) and the SNFPA. The Forest 
Service is directed to reduce impacts of the transportation system on resources by implementing road 
relocation or improvements as part of the Riparian Management Plan (see Appendix R of the HFQLG 
FEIS) as required by the HFQLG Act (Section 401 (b) (1), (c) (2) (B), and (d) (4)). 

3.7.2 Methodology for Assessing Impacts on the Transportation System 
3.7.3 Scope of the Analysis 

The project area is located south of Little Grass Valley in Plumas, Sierra and Yuba County, 
California, within the Feather River Ranger District of the Plumas National Forest. It is within all or 
parts of T20N, R8E; T20N, R9E; T21N, R8E, T21N, R9E; T22N, R9E and T22N, R10E. The project 
area is within portions of Plumas National Forest’s Challenge Management Area #11, Lost Creek 
Management Area #13, Little Grass Management Area #15, Beartrap Management Area #16, and 
Poverty Management Area #17.  

3.7.4 Analysis Methods 
The transportation system for the Sugarberry Project area was evaluated through a roads analysis. 

The following needs were identified based on that analysis and known access needs for proposed 
DFPZ and group selection treatments: 

• Road reconstruction and maintenance are needed to bring existing classified roads into 
compliance with current maintenance standards and to provide access to the DFPZ and 
group selection treatment areas. Reconstruction and road maintenance are also necessary to 
reduce erosion and sedimentation and to provide for public safety. 

• Road decommissioning is needed to reduce erosion, sedimentation, and soil compaction 
and to reduce road density and wildlife impacts. 

• Closure of spur roads is needed to reduce erosion, sedimentation, soil compaction, and 
impacts to wildlife. 

• Culvert replacement, removal, or upgrade is needed to improve watershed connectivity. 

• Temporary road construction is needed to access group selection and DFPZ units where 
existing road access is absent.  

• Road new construction is needed to provide access to treatment areas where existing road 
access is impacting watershed resources.  

• Harvest landing construction and reconstruction are needed to facilitate removal of wood 
products. 
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3.7.5 Design Criteria (Prescriptions) 
The purpose of the National Forest road system is to provide suitable conditions for passage of all 

Forest Service and cooperator emergency vehicles and to meet resource management and public 
access needs. The road system and improvements should minimize adverse effects on resources such 
as watershed and wildlife values. Roads near streams or in riparian zones have the greatest probability 
of intercepting, concentrating, and diverting flows from natural flow paths and should therefore be 
minimized where feasible. Road-stream crossings have the potential for failing and diverting water 
and should therefore be minimized where feasible. Roads can reduce and fragment wildlife habitat, 
but they can also provide access for habitat protection from wildfire and treatments designed to 
improve habitat quality. Roads should be minimized where adverse effects outweigh benefits to 
wildlife.  

To protect watershed resources, the desired conditions for roads that would be retained and 
improved (through for road construction, reconstruction, or relocation) include the following:  

• Accommodation of the 100-year flood at stream crossings, including streamflow, bedload, 
and debris;  

• No diversion of streamflow along roads in the event of crossing failure;  

• No diversion of natural hydrologic flow paths at stream crossings, including paths of 
streamflow, surface runoff, and groundwater; and  

• No roads located in wetlands and meadows and minimization of road effects on natural 
flow patterns in wetlands and meadows.  

3.7.6 Affected Environment (Existing Conditions) 
Plumas Country Road 511 is the major access for the Sugarberry Project. The Sugarberry Project 

area is considered to have a fully developed arterial and collector road system. 

• There are a total of approximately 301.2 miles of existing classified roads in the project 
area. In addition to the existing classified roads, there are numerous unclassified roads, 
abandoned roads, and skid trails in the project area.  

• There are 8.3 miles of Level 1 roads assigned to intermittent service.  

• There are 205.7 miles of Level 2 roads assigned where management direction requires the 
road to be open for limited passage of traffic.  

3.7.7 Environmental Consequences 
3.7.7.1 Alternative A 

Direct Effects. Reconstruction of classified roads would not occur, and impacts on watershed and 
user safety would continue on roads needing reconstruction. There would be no new direct impact on 
road surfaces from log haul activity. There would be no increase in hazards to driver safety from 
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logging traffic. Unclassified roads, and abandoned skid trails would not be decommissioned and 
would continue to cause resource damage. Normal routine maintenance would occur based on current 
maintenance levels. Roads would continue to negatively impact watersheds and public safety because 
no roads would be reconstructed, decommissioned, or closed. Fire access would be restricted because 
some roads would remain, or become, impassable.  

Indirect Effects. No rights-of-way would be needed for the normal road maintenance completed 
in this area. 

Cumulative Effects. No reduction in classified or unclassified roads would occur during normal 
road maintenance completed in this area. 

3.7.7.2 Action Alternatives B and C 
The road improvements proposed in the action alternatives would provide access needed for the 

DFPZ and group selection units. The proposed improvements would also provide access needed for 
fire suppression and fuels management to reduce the chance of catastrophic fire through intensive 
vegetation manipulation at a lower cost because of the improved access. The action alternatives 
would generate traffic from log trucks, chip vans, and support vehicles. Traffic-related safety 
problems would be mitigated with standard contract requirements. 

Direct Effects. The Sugarberry Project proposes road decommissioning of approximately 
4.7 miles of existing non-system roads. Decommissioning could include recontouring, removing 
drainage structures, subsoiling, restoring vegetative cover, and/or blocking access. Decommissioning 
of roads would reduce ERA values, thereby lowering cumulative watershed impacts and soil 
compaction. None of the roads proposed for decommissioning are needed for the long-term 
transportation system. Portions of roads are in poor locations within RHCAs and are causing direct 
stream impacts. Roads slated for decommissioning are not needed for fire access or resource 
management and are causing watershed and wildlife impacts. Proposed road decommissioning, 
closure, or reconstruction would contribute to watershed restoration, including meadow enhancement, 
fish passage, and stream stabilization. There are many unsurfaced roads in the Sugarberry Project area 
that are contributing to degradation of water quality and aquatic habitat.  

Through project planning, the public was given the opportunity to participate and comment on 
proposed road closures and decommissioning. The Plumas National Forest is currently undergoing an 
off-highway vehicle (OHV) Route Inventory and Designation (RI&D) process. Roads proposed for 
decommissioning were not identified as OHV routes. 

Different Direct Effects Among the Action Alternatives. New construction of 0.6 mile for 
Alternatives B and C would be needed prior to project implementation. This road would be closed 
after use with a log earth barrier. 

Reconstruction of 25.3 miles for Alternative B and 25.3 miles for Alternative C. Reconstruction 
could consist of brushing, blading the road surface, improving drainage, and replacing/upgrading 
culverts where needed. Hazard trees would be removed after identification—following guidelines in 
the Plumas National Forest Roadside/Facility Hazard Tree Abatement Action Plan (2003).  
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Approximately 21.7 miles of temporary roads in Alternative B and 21.0 miles for Alternative C 
would be needed to implement planned activities. These roads would be decommissioned upon 
completion of the project. Existing harvest landings in group selection units and DFPZs would be 
reconstructed, and new ones would be constructed. 

Indirect Effects. The following right-of-ways are needed for this project. 
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1 21N26  20/8 S2 1.00 Access to Units 62 and 65 Soper Wheeler 

2 21N26A New 20/8 S2 0.10 Access to Unit 65 Soper Wheeler 

3 21N26B New 20/8 S2 0.10 Access to Unit 62 Soper Wheeler 

4 21N99E New 20/8 S1 0.10 Access to Unit 62 Soper Wheeler 

5 21N99F New 20/8 S1 0.10 Access to Unit 58 Soper Wheeler 

6 21N11F Re/New 20/8 S12 0.40 Access to Unit 70 Soper Wheeler 

7 21N68Y  20/9 S8 0.30 Access to Unit 87 Soper Wheeler 

8 20N28B New 20/8 S23 0.15 Access to Unit 140 Soper Wheeler 

9 20N06A  20/8 S25 0.30 Access to Unit 154 Soper Wheeler 

10 22N93Y  22/9 S25 0.25 Access to Unit 500 Soper Wheeler 

11   20/9 S4 0.30 Access to Unit 629 Siller Bros 

12 FH 120 Spur  21/9 S9 0.50 Access to Unit 7  Soper Wheeler 

13 21N19Y  21/9 S20/29 0.10 Access to Unit 31 Soper Wheeler 

14 21N18L New 21/9 S29 0.30 Access to Unit 29 Soper Wheeler 

15 22N56Y   21/9 S2 22/9 S25,26,35 3.20 Access to Unit 900 Soper Wheeler 
 

Cumulative Effects. A net reduction of approximately 5 miles of unclassified roads in the action 
alternatives would occur after proposed road decommissioning is completed. Once decommissioned, 
roads would be available for reforestation and conversion back to a natural landscape.  

3.7.8 Past, Present, and Reasonably Foreseeable Future Actions 
Other than ongoing routine road maintenance, past, present and future projects in the vicinity of 

the Sugarberry Project have not impacted nor are they expected to impact the transportation system in 
the project area. 
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3.8 Recreation, Visuals, Lands, and Minerals_________________  

3.8.1 Introduction 
Recreational activities, visual qualities, land-based uses, and mineral extraction operations are 

historically important values in the vicinity of the geographical areas of La Porte, Howland Flat, 
Canyon Creek, Gibsonville, St. Louis, American House, Port Wine, Poverty Hill, and Slate Range 
Bar, which are encompassed within the Sugarberry Project area. Early trail and wagon roads, 
including those from the gold rush period of the 1850s, are found throughout the area. They were, and 
remain, important access routes for people in nearby mountain and river communities to hunt, fish, 
mine, access land, recreate, and camp on the Plumas National Forest.  

Most of the recreational use in the project area is dispersed activities such as hunting, picnicking, 
camping, fishing, wood cutting, hiking, backpacking, horseback riding, driving for pleasure, OHV 
use, snowmobiling, cross country skiing, and observing nature.  

The Plumas National Forest’s 1988 LRMP projected increases in recreation demand for all 
Recreational Opportunity Spectrum (ROS) classes in the next 50 years. ROS classes have been 
assessed for the project area and are defined and mapped in the LRMP. 

Within the project area, there are several Notices of Intent (NOIs) or Plans of Operations (POs) 
on file for mineral operations, and there are several Special Use Authorizations (SUAs) for non-
federal land uses such as access roads, communication towers, power lines, telephone lines, etc. 

3.8.2 Regulatory Framework 
The 1988 LRMP established objectives, goals, and policies for the management of the Forest 

(p. 4-3 through 4-11 and 4-13 through 4-20). Specific LRMP goals that apply to recreation, visuals, 
lands, and minerals in the Sugarberry Project area include: 

• Provide for a variety of forest related recreation, and coordinate recreation with other 
resource use through the ROS system. 

• Improve and expand developed facilities and trails to meet demand while reducing unit 
costs and protecting other resources. 

• Minimize conflicts between various recreational users. 

• Allow use of OHVs wherever user conflicts or unacceptable resource damage are unlikely. 

• Allow management activities to dominate the visual landscape of land committed to 
intensive timber or other commodity production. 

• Maintain high visual quality on lands committed to other uses or readily apparent from 
recreation developments, major travel routes, and other high use areas. 
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• Encourage mineral and materials development throughout the Forest except in specified 
areas withdrawn to protect sensitive resources or substantial investments that cannot 
otherwise be protected. 

• Approve mining POs contingent upon reasonable protection of surface resources and 
reclamation of disturbed land. 

Authorize non-Federal use of Plumas National Forest lands only if: (1) compatible with 
Management Area direction, (2) use of other land is not feasible, (3) conditions of issuance will 
mitigate all significant environmental impacts, and (4) the public interest is protected. 

3.8.3 Methodology for Assessing Impacts  
on Recreation, Visuals, Lands, and Minerals 

In this section, the effects of the alternatives will be analyzed in relation to five indicators:  

• ROS land classes 

• Visual quality as measured by the Visual Quality Objective (VQO) system 

• Impacts on other recreation features such as roads, trails, and snowmobile routes 

• NOIs and POs for mineral operations 

• SUAs for non-federal land uses. 

3.8.3.1 Geographic Boundary for the Analysis 
The analysis area for recreation, visuals, lands, and minerals is the approximately 48,000 acre 

Sugarberry Project area. The proposed vegetation and transportation management activities could 
affect opportunities and use for recreation, visuals, lands, and minerals values within the project area. 
The proposed action would have little effect on recreation, visuals, lands, or minerals activities or 
values outside the project area since they are site specific. 

3.8.3.2 Time Frame for the Analysis 
The time frame for this analysis was based on known past actions as described earlier in this 

chapter and projecting approximately five years into the future.  

3.8.3.3 Analysis Methods 
ROS classes and Visual Management System, including VQOs, within the Sugarberry Project 

area were evaluated for potential changes resulting from implementation of the four alternatives 
analyzed in this document. 

The ROS classification system is a land management tool used to classify lands based on the 
different recreation settings they provide. A key component of the ROS is to provide high quality 
scenery, especially scenery with natural appearing landscapes, to enhance peoples’ lives and benefit 
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society. The 1986 ROS Book describes recreation setting and opportunities, and is used to evaluate 
the recreation potential of an area. The Plumas National Forest ROS inventory is described in 
Appendix R of the LRMP. 

The Visual Management System organizes criteria for managing scenery and is a systematic 
approach for determining the relative value and importance of scenery and associated recreation in a 
National Forest. High quality scenery, especially scenery with natural-appearing landscapes, enhances 
peoples’ lives and benefits society as a whole. The system is used in the context of ecosystem 
management to inventory and analyze scenery in a National Forest, to assist in the establishment of 
overall resource objectives and goals, to monitor the scenic resource, and to ensure high quality 
scenery for future generations. The process involves inventory, analysis, and the determination of 
visual management objectives and provides for their input into an integrated resources planning and 
decision-making process. The synthesis of this information is used to determine VQOs for managing 
forest lands. VQOs describe different degrees of acceptable alteration of the natural landscape. 

The Plumas National Forest is currently undergoing an OHV RI&D process. The Sugarberry 
Project was evaluated within the context of this process to analyze roads and trails use and to 
determine potential conflicts.  

Special uses and minerals files and databases were reviewed to determine the extent of any 
current or foreseeable future land or mineral use in the project area and were evaluated for changes or 
potential changes resulting from alternative implementation.  

3.8.4 Existing Condition and Environmental Effects 

3.8.4.1 Introduction  
The LRMP characterized the ecological and social conditions in the Sugarberry Project area and 

provided a context for future forest management decisions in the area. 

Maintaining and improving current dispersed camping, hunting, fishing, and other recreational 
opportunities is a moderate priority for the Forest. The USDA Forest Service ROS Users Guide 
(1982) provides for six classes: Primitive, Semi-Primitive Non-Motorized, Semi-primitive Motorized, 
Roaded Natural, Rural, and Urban. The LRMP divided the Roaded Natural class into subclasses of 
Roaded Modified and Roaded Natural. The Forest was inventoried and divided into five ROS classes: 
Primitive, Semi-primitive, Roaded Modified, Roaded Natural, and Rural during the forest planning 
process in the late 1980s. The Sugarberry Project area was inventoried and classified as both Roaded 
Modified and Roaded Natural. 

Roaded Modified is defined as those Roaded Natural areas that are also coded as Middleground, 
Background or Unseen, and Sensitivity Level II or III. This is the general resource management area 
of the forest, typified by pickup trucks and many miles of dirt and gravel roads. Other than trails and 
trailheads, virtually no improvements are present. Users experience low interaction with each other. 
Approximately 90 percent of the project area is in a ROS class for a Roaded Modified setting where 
the sight and sound of people are moderate. Roads, landings, and debris are evident.  
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Roaded Natural is defined as those original Roaded Natural areas that are also coded as 
Foreground and Sensitivity Level I. These lands lie along the major travel ways and viewsheds. 
Nearly all developed sites are in this class. Paved roads and hardened sites are common. User 
interaction is moderate to high at developed sites. The remaining approximately 10 percent of the 
project area is classified as a Roaded Natural setting where evidence of the sights and sounds of 
people are moderate. The area is mostly natural appearing as viewed from visually sensitive roads and 
trails. Access is by conventional motorized vehicles. The Roaded Natural classification occurs from 
Diamond Springs, along Gibsonville Ridge to just north of Gibsonville within the Oroville-La Porte 
road corridor; along Canyon Creek in portions of Sections 24, 35, and 36 of Township (T) 21 North 
(N), Range (R) 9 East (E), and portions of Sections 3 and 10 of T 20 N, R 9 E; and in the area of Race 
Track Point and Wambo Bar in portions of Sections 9, 10, and 15 of T 19 N, R 8 E, Mount Diablo 
Meridian. 

VQOs were mapped as part of the forest planning process using Agriculture Handbook 462 
Visual Management System – Volume 2, Chapter 1, 1974. VQOs describe different degrees of 
acceptable alteration of the natural and characteristic landscape. They are considered the measurable 
standards for the management of the “seen” aspects of the land. The following definitions for VQOs 
apply to landscape within the project area: 

Retention. Activities are not to be evident to the casual forest visitor. 

Partial Retention. People’s activities may be evident but must remain subordinate to the 
characteristic landscape. 

Modification. Activities may dominate the characteristic landscape, but must, at the same time, 
utilize naturally established form, line, color, and texture. Activities should appear as a natural 
occurrence when viewed in the foreground or middleground. 

Motorized recreation is an important use in the project area. OHV use, including over snow 
vehicles, has increased dramatically over the last decade both locally and nationally, and increased 
need is expected in the future. Trails and roads generally meet current recreation needs, although an 
OHV RI&D process is in progress to identify OHV routes and areas to be established by a final Forest 
Order under a travel management strategy. Two 4-wheel drive OHV camps exist in the area, one on 
Slate Creek below American House and the other at Poker Flat.  

Winter snow sports such as cross country skiing, snow play, snowmobiling are increasing in 
popularity and occur within the project area. Approximately 12 miles of snowmobile routes in the 
project area in the vicinity of La Porte, La Porte Quincy Road (County Road 511), and Lexington Hill 
are groomed for snowmobile use.  

Other recreational features include, but are not limited to, photography, mushroom picking, 
Christmas tree cutting, and collection of basket weaving material. 

Mineral operations (NOIs and POs) and non-federal land uses (SUAs) are known within the 
project area. These types of uses were individually evaluated to determine what impact the 
Sugarberry Project would have on these activities. 
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3.8.5 Recreational Opportunity Spectrum and Visual Quality Objectives 
3.8.6 Existing Condition 

The majority of the project area (approximately 90 percent) is classified under the ROS as 
Roaded Modified. Approximately ten percent of the project area is in the Roaded Natural class. A 
VQO of Modification is assigned to approximately 95 percent of the project area, while the remaining 
area is almost equally divided between Retention and Partial Retention. The current VQOs are met 
across the existing project area. 

3.8.6.1 Effects of Alternative A 
Except for wildland fire suppression efforts, the no-action alternative (Alternative A) would not 

initiate human-caused changes to the existing scenic conditions of the Sugarberry Project area. The 
current VQOs of Retention, Partial Retention, and Modification would not be affected by 
implementation of the no-action alternative. No timber harvest, road construction, road 
decommissioning, or prescribed burning would be scheduled. The natural evolution of the vegetative 
component of the landscape would continue to change the scenic qualities of the area. The potential 
for large and intense wildfire, along with the inherent changes in visual character, would continue to 
increase. No cumulative effects are expected with the implementation of the no-action alternative. 

3.8.6.2 Effects of the Action Alternatives 
Proposed DFPZ treatments and group selection harvest are consistent with the Retention, Partial 

Retention, and Modification VQOs assigned to the treatment areas. Following implementation of 
Alternatives B or C there would be no change in VQOs from existing conditions.  

A listing of past, present, and foreseeable future action considered in the cumulative effects 
analysis is provided in Appendix F of this DEIS. Although individual actions were considered, it is 
important to note that this analysis relies on current environmental conditions as a proxy for the 
impacts of past actions on recreation, visuals, lands, and minerals in the project area. This is because 
existing conditions reflect the aggregate impact of all prior human actions and natural events that 
have affected visual quality and recreational opportunities and might contribute to cumulative effects. 
In general, areas affected by past vegetation management activities are in varying stages of visual 
recovery. Effects of activities that occurred near sensitive travel routes, while often still evident, have 
recovered to a point where they dominate the landscape to a lesser degree than in the past. 

Cumulative effects of the action alternatives on the ROS and VQO in the project area are 
expected to be negligible because: 

• Past vegetation and transportation activities have had minor to no impacts on recreation, 
visuals, lands, and minerals opportunities and use of the Sugarberry Project area. 

• Proposed actions for Alternatives B and C are consistent with and would not affect the 
VQO assigned to treatment units. 

• There are no present or foreseeable future land and mineral use projects in the project area 
that would adversely affect the VQO assigned to the area. 
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3.8.7 Other Recreational Uses (Roads, Trails, and Snowmobile Routes) 
3.8.7.1 Existing Condition 

Historically, roads and trails in the project area were developed to access mining claims and 
private lands, to support fire suppression efforts, and for Forest Service administrative uses. Most 
roads and trails were built to accommodate pack and saddle stock and were primary access routes into 
the project area.  

The Table Rock trail and trailhead are within the northeast portion of the project area. It is 
approximately 1 mile in length and is considered moderately difficult. The trail takes you to the top of 
Table Rock for an outstanding view. 

A 19 mile mountain bike route loops from La Porte to Gibsonville to Howland Flat to Queen City 
and back to La Porte. It is considered fairly difficult with an average riding time of five hours. 

Approximately 12 miles of over snow vehicle routes are in the vicinity of the project area. The 
over snow vehicle routes are part of a winter snowgrooming program in the vicinity of La Porte, 
La Porte-Quincy Road, and Lexington Hill, provided in partnership with the State of California OHV 
Recreation Division. 

Motorized use by OHVs has increased in the last several years and continues to do so. Effective 
December 1, 2006, an interim Forest Order, derived through the OHV RI&D, process was issued to 
prohibit motorized vehicles on National Forest System roads, except for routes, open areas, and 
National Forest system trails designated on a travel management plan map. A final Forest Order 
supporting the Forest’s travel management strategy is anticipated to be completed in 2008. Roads 
proposed for decommissioning or closure in this project will not be closed, unless the following 
criteria apply: 

• Dead end spurs or routes that show no evidence of OHV use, which are also contributing to 
resource damage. 

• User created routes in areas that are already closed by existing Forest Orders. 

• Routes that are creating egregious resource damage, to the extent that a delay in their 
closure would result in unacceptable and irretrievable impacts to the resource. 

3.8.7.2 Effects of Alternative A 
The no-action alternative would not initiate human-caused changes to the existing conditions of 

the Sugarberry Project area except for wildland fire suppression efforts. No timber harvest, road 
construction, road decommissioning, or prescribed burning would be scheduled. The natural 
evolution of the vegetative component of the landscape would continue to change the qualities of the 
area. The potential for large and intense wildfire, along with the inherent changes in other recreational 
uses, would continue to increase. No cumulative effects are expected from the implementation of 
Alternative A. 
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3.8.7.3 Effects of the Action Alternatives 
Alternatives B and C would not change the number of miles of trails available to the public. 

However, the ability to use the trail systems may be temporarily restricted during active harvesting 
activities. Removal of canopy or creation of openings resulting from DFPZ construction or group 
selection harvest would temporarily change the character of the trails and trailheads within the 
treatment areas. The harvest activity could open up vistas for public viewing.  

Several group selection units in Alternatives B and C are proposed in this area. Some of these 
units could potentially become user-developed snowmobile play areas until vegetation is re-
established and access is no longer available. Winter logging is not proposed for the Sugarberry 
Project, so access to the trails during the snowmobiling season would not be affected. If harvest 
activities are conducted during the winter, snow grooming on the 12 miles of over snow vehicle route 
in the project area would either: (1) need to be suspended, temporarily restricting access to groomed 
trails, or (2) a restriction on harvesting activities could be used during the snow grooming season to 
allow for continued access by over snow vehicle users. 

Proposed road closures and decommissioning could reduce the level of OHV access slightly. 
However, specific road closures/decommissioning would be identified in tandem with the OHV 
RI&D process, so site-specific effects on OHV access are difficult to predict at this point. See section 
on “Transportation System” in the FEIS for more information about temporary road construction and 
roads proposed for closure and decommissioning. 

The Back Country Discovery Trail is in the preliminary stages of planning and proposes to 
provide a motorized route running from the Mexican boarder to Oregon and from the Pacific Ocean 
to Nevada. If implemented, this trail would pass from the Tahoe National Forest to the Feather River 
Ranger District of the Plumas National Forest at Poker Flat and would run along existing roads, 
including the section at Pearson Ravine where road reconstruction and stream crossing improvements 
are proposed in the action alternatives. 

A listing of past, present, and foreseeable future action considered in the cumulative effects 
analysis is provided in Appendix F of this DEIS. Although individual actions were considered, it is 
important to note that this analysis relies on current environmental conditions as a proxy for the 
impacts of past actions on recreation, visuals, lands, and minerals in the project area. This is because 
existing conditions reflect the aggregate impact of all prior human actions and natural events that 
have affected recreational opportunities and might contribute to cumulative effects. 

Cumulative effects of the action alternatives on road or trail systems in the project area are 
expected to be negligible because: 

• Past vegetation and transportation activities have had minor to no impacts on hiking, OHV, 
and snowmobile roads or trails in the Sugarberry Project area. 

• Proposed actions for Alternatives B and C may temporarily restrict access to hiking and 
OHV roads or trails, or temporarily affect the visual character of the roads, trails, and 
trailheads. 
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• There are no present or foreseeable future land and mineral use projects beyond what 
currently exists in the project area that are expected to adversely affect access or use of 
existing road or trail systems. 

3.8.8 Mineral Operations (NOIs and POs) 
Existing Condition. Mineral operations occur predominately in the Howland Flat, St. Louis, 

Canyon Creek, and Slate Creek areas. These range from simple dredging operations (NOIs) to more 
complex adit extraction operations (POs). 

Effects of Alternative A. The no-action alternative would not initiate human-caused changes to 
the existing conditions of the Sugarberry Project area or the mineral operation except for wildland fire 
suppression efforts. No timber harvest, road construction, road decommissioning, or prescribed 
burning would be scheduled. The potential for large and intense wildfire, along with the threat to 
private property and interruption of mineral operations, would continue to increase. However, no 
cumulative effects are expected to occur with the implementation of the no-action alternative. 

Effects of the Action Alternatives. Alternatives B and C would have little impact to mineral 
operations in the area. The treatment types proposed by the Sugarberry Project do not conflict with 
the known mineral activities within the project area.  

3.8.9 Non-Federal Land Uses (SUAs) 
Existing Condition. Several non-federal land uses are authorized by SUAs and include an access 

road into the La Porte Pines Country Club subdivision, a radio repeater for the La Porte Fire 
Protection District, power lines for Pacific Gas and Electric, and telephone lines for Pacific Bell. 

Effects of Alternative A. The no-action alternative would not initiate human-caused changes to 
the existing conditions of the Sugarberry Project area except for wildland fire suppression efforts. No 
timber harvest, road construction, road decommissioning, or prescribed burning would be scheduled. 
The potential for large and intense wildfire, along with the threat to private property and interruption 
of uses provided authorized by SUAs, would continue to increase. However, no cumulative effects are 
expected to occur with the implementation of the no-action alternative. 

Effects of the Action Alternatives. Alternatives B and C would have little impact to these types 
of uses. Contractual provisions would be in place to mitigate impacts by protecting these uses during 
treatment operations. 

Irreversible, Irretrievable Effects. Irreversible commitments of resources are those that cannot 
be regained, such as the extinction of a species or the removal of mined ore. 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. There 
are no known irreversible or irretrievable effects for recreation, visuals, lands, or minerals caused by 
the action alternatives.  
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3.8.10 Summary of Cumulative Effects 
Past vegetation management activities throughout the project area are in varying stages of 

recovery. Activities that occurred near sensitive travel routes, while often still evident, have recovered 
to a point where they dominate the landscape to a lesser degree than in the past.  

There are few cumulative effects associated with Alternative A beyond the modest increase in use 
anticipated by the LRMP, especially recreation for the Sugarberry area. There are few expected 
cumulative effects on visual resources, recreational, minerals or lands opportunities under 
Alternatives B and C. Past, present, and foreseeable future actions either have not contributed or are 
not expected to contribute to the adverse impacts on these resources in the project area that could add 
to effects of the Sugarberry alternatives. All ROS and VQOs currently assigned to the project area 
would be met following vegetation and transportation management treatments. Alternatives B and C 
would not exclude any of the existing recreational uses, but could temporarily restrict recreational 
access during treatment activities. Road closure or decommissioning proposed for Alternative B 
and C would reduce the level of OHV access slightly. However, roads proposed for decommissioning 
or closure in this project will not be closed until the ongoing OHV RI&D process has been completed 
unless the following criteria apply: (1) Dead end spurs or routes that show no evidence of OHV use, 
which are also contributing to resource damage; (2) User created routes in areas that are already 
closed by existing Forest Orders; or (3) Routes that are creating egregious resource damage, to the 
extent that a delay in their closure would result in unacceptable and irretrievable impacts to the 
resource. Proposed transportation management activities are discussed in more detail in “Section 3.7: 
Transportation System.” Contractual provisions would be in place to mitigate impacts by protecting 
land use improvements, as indicated on the sale area map, during treatment operations. Known 
minerals operations are not anticipated to be affected by the treatment types proposed within the 
project area. 
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3.9 Hydrology ___________________________________________  

3.9.1 Regulatory Framework 
The following laws, environmental and planning documents, Federal and State agencies, and 

regulatory programs govern the planning and implementation of the proposed Sugarberry Project. The 
aspects of the laws, regulations and policies that apply to potential effects on water resources related 
to the Sugarberry Project are summarized briefly below. They are described in greater detail in the 
Sugarberry “Hydrology Report” (available in the Sugarberry project file).  

Sierra Nevada Forest Plan Amendment Final Supplemental Environmental Impact 
Statement and Record of Decision (USDA Forest Service 2004). Standards and guides that apply 
to the HFQLG Pilot Project area are described in Table 2 of the SNFPA FSEIS. (Table 2 does not 
specifically address hydrology or water resources.)  

The ROD directs that vegetation management projects in the Pilot Project area follow the 
direction of the HFQLG Act in the application of Scientific Analysis Team (SAT) guidelines (Thomas 
et al. 1993) (see below). 

Herger-Feinstein Quincy Library Group Forest Recovery Act and Record of Decision 
(USDA Forest Service 1999). The HFQLG Act directs that the SAT guidelines for riparian system 
protection be applied to all resource management activities specified by the Act and all timber 
harvesting activities that occur in the Pilot Project area during the term of the Pilot Project. These 
guidelines include the establishment of RHCAs. On the Feather River Ranger District, RHCA 
boundaries that apply are: 

• 300 feet for perennial fish-bearing streams and lakes 

• 150 feet for all other water bodies and wetlands defined in the SAT guidelines. 

Scheduled timber harvest is prohibited within RHCAs, unless designed to meet Riparian 
Management Objectives (RMOs). The HFQLG FEIS requires that any activity within RHCAs be 
designed to improve or maintain the watershed and aquatic habitat conditions described in the RMOs. 
A complete list of RMOs and interpretations specific to proposed Sugarberry activities is included in 
the Sugarberry “Hydrology Report.” Other provisions include requirements for passing 100-year 
flood flows at new and degraded stream crossings, for road management plans that meet RMOs, and 
for management of fuel treatments to meet RMOs and minimize risks to RHCAs.  

Plumas National Forest LRMP (USDA Forest Service 1988). The 1988 Plumas National Forest 
LRMP (commonly referred to as the “Forest Plan”) is the guiding planning document that directs land 
allocations and management on the Plumas National Forest. It has been amended by more recent 
programmatic documents, including the SNFPA ROD and the HFQLG ROD. The Forest Plan still 
provides management direction where not amended, as described below for hydrology resources of 
the Sugarberry Project. 

Streamside Management Zone (SMZ) widths are defined in the Forest Plan. These are generally 
less extensive and with fewer restrictions on vegetation management activities compared to the 
RHCAs defined in the SAT guidelines. The Forest Plan requires the implementation of an SMZ plan 



Draft Environmental Impact Statement 
Plumas National Forest Sugarberry Project 

3-100 Chapter 3 – Affected Environment and Environmental Consequences 

for any activity within an SMZ. An SMZ plan is included in the Sugarberry Hydrology Report, which 
describes in more detail the application of Management Mitigation Measures (MMMs), Best 
Management Practices (BMPs), and standards and guidelines applicable to activities within riparian 
areas of the Sugarberry Project.  

SAT guidelines and RHCA widths supersede SMZ requirements, except for channels not defined 
in the SAT guidelines (ephemeral channels without evidence of annual scour and deposition). SMZ 
widths may range from 0 to 50 feet, with widths defined by stream bank and channel gradients and 
stability. Within these protection zones, proposed DFPZ treatments may still occur but ground-based 
equipment is excluded. 

California State Water Resources Control Board, Federal Clean Water Act, and Porter-
Cologne Water Quality Control Act. The California Porter-Cologne Water Quality Control Act and 
the Federal Clean Water Act govern the management of water quality and sources of water pollution 
in California and the nation. The State Water Resources Control Board (SWRCB) and the California 
Regional Water Quality Control Boards (CRWQCB) mandate and administer water quality 
regulations in the State of California. Land management regulations to control nonpoint source 
pollution, known as BMPs, have been developed by the Forest Service with approval from the 
SWRCB. BMPs are applied site-specifically to various land-use practices to minimize erosion and 
sedimentation and resulting impacts on beneficial uses of water. BMPs relating to water quality are 
described in the handbook “Water Quality Management for National Forest System Lands in 
California – Best Management Practices” (USDA Forest Service 2000). The BMPs that apply to the 
Sugarberry Project are included in Appendix E of this DEIS, and in the Sugarberry “Hydrology 
Report.” 

Section 303(d) of the Clean Water Act. Section 303(d) of the Clean Water Act requires the 
identification of water bodies that do not meet, or are not expected to meet, water quality standards or 
are considered impaired. The list of affected water bodies, and associated pollutants or stressors, is 
provided by the SWRCB and approved by the EPA. The most current list available is the 2006 303(d) 
list (SWRCB 2006). No impaired water bodies are located within the project area or cumulative 
watershed effects (CWE) analysis area. Regulation of mercury discharge from abandoned mines in 
watersheds that encompass the project area is anticipated within the approximately the next decade. 

Regional Water Quality Control Board – Central Valley Region – Beneficial Uses and State 
Water Quality Objectives. Beneficial uses are defined under California State law in order to protect 
against degradation of water resources and to meet state water quality objectives. Beneficial uses of 
surface water bodies are listed in Chapter 2 of the Central Valley Region’s Water Quality Control Plan 
(Basin Plan) for the Sacramento and San Joaquin River basins (CRWQCB 1998), including the major 
water bodies downstream of the Sugarberry Project area. These include water supply, hydropower, 
recreation and aquatic wildlife habitat. The Forest Service is required to protect and enhance existing 
and potential beneficial uses during water quality planning (CRWQCB 1998). The Sugarberry CWE 
analysis analyzes potential off-site and downstream effects on beneficial uses of water (USDA Forest 
Service 1990), and appropriate mitigation measures and monitoring plans have been developed, 
which are described in this DEIS and the Sugarberry “Hydrology Report.” 

Timber Harvest Activities Waiver Program. The Central Valley Regional Water Quality Control 
Board administers a program whereby timber harvest programs may be issued a waiver from waste 
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discharge requirements. Essentially, if National Forests or private timber operators apply BMPs and 
provide documentation of their implementation, they will not have to apply for waste discharge 
permits. They may be required to perform additional wet season monitoring if TOCs for CWEs are 
exceeded (see Section 3.9.2.1 for definition and description). Additional description of monitoring 
requirements and a monitoring plan are included in the Sugarberry “Hydrology Report.” 

3.9.2 Methodology for Assessing Impacts on Hydrology 
3.9.2.1 Indicators 

Indicator 1: Watershed Condition—Watershed condition represents the overall state of 
disturbance of the watershed, integrating upland factors influencing hydrologic response including 
vegetative cover and the extent of impervious surfaces such as roads and urban infrastructure, with 
the condition of the channel network expressing previous flow regimes and cycles of erosion and 
deposition. Upland watershed condition is evaluated primarily through the equivalent roaded area 
ERA model for cumulative off-site watershed effects, which sums the amount of disturbance in 
upland and near-stream watershed sensitive areas and compares it to a TOC; channel condition is 
observed in the field and interpreted in relation to watershed history, including past management 
disturbances and natural watershed processes. 

Measure 1 — Cumulative Off-Site Watershed Effects Analysis. The following definitions 
apply when assessing the direct, indirect, and cumulative effects: 

Direct Effects—on watershed conditions result when activities occur in and deposit sediment or 
pollutants directly into aquatic areas. Increased erosion and sedimentation directly into streams and 
other water bodies may result from road construction or maintenance, fire line construction and 
reconstruction for prescribed burning, wildland fires, and timber management activities, such as 
construction of skid trails, temporary roads, and log landings.  

Indirect effects—can occur when watershed areas are disturbed by roads and timber harvest or 
associated activities. Disturbances may include soil compaction, removal of vegetation canopy, and 
removal of effective soil cover. These disturbances can cause hillslope destabilization and/or 
detachment and mobilization of sediment that will eventually reach streams. Such activities may 
therefore become nonpoint sources of pollution. Increased erosion and sedimentation may result in 
increased peak channel flows, alteration of annual flow distribution, stream channel geometry 
alteration, and degradation or aggradation of channel beds. Project activities could indirectly affect 
the channel network within or adjacent to proposed treatment units. If not properly mitigated, indirect 
effects can cause adverse effects on water quality and quality of stream and riparian habitat. 

Cumulative off-site watershed effects—include any changes that involve watershed processes 
and are influenced by multiple land use activities (Reid 1993). They do not represent a new type of 
impact. Changes that accumulate in time or space are considered CWEs. The definition of a 
cumulative impact on the CEQ Regulations (40 CFR 1508.7) states: 

“Cumulative impact” is the impact on the environment which results from 
the incremental impact of the action when added to other past, present, and 
reasonably foreseeable future actions regardless of what agency (Federal or 
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non-Federal) or person undertakes such actions. Cumulative impacts can 
result from individually minor but collectively significant actions taking 
place over a period of time. 

Land use activities may alter environmental parameters—they may modify topography; change 
the character of soil and vegetation; import or remove water, chemicals, and fauna; and they may 
introduce pathogens and heat. Changes in these parameters can cause changes in watershed processes. 
As the watershed changes in response to the altered environmental parameters, changes in production 
and transport of water, sediment, organic matter, chemicals, and heat can occur (Reid 1993). Land use 
can cause on-site CWEs that result directly from on-site changes in environmental parameters or off-
site CWEs that are the result of changes in watershed transport processes.  

The CWE analysis addresses all potential effects on beneficial uses of water that occur away from 
the locations of actual land use and may be transmitted through the fluvial system. Effects may be 
either beneficial or adverse and result from additive effects of multiple management activities within 
a watershed. The CWE analysis is based on guidance from Forest Service Handbook (FSH) 2509.22-
Soil and Water Conservation (USDA Forest Service 1990). The method of analysis employed is the 
ERA model, with ERAs measured in acres. The ERA model serves as an index of the potential impact 
of past, present, and future land management activities on downstream water quality. The model 
describes these off-site impacts as equivalence to the roaded area within a watershed. It assumes that 
the more densely a watershed is roaded, the greater the impacts will be to water quality downstream. 
Impact potential is defined in terms of “disturbance coefficients” indexed by relating the degree of 
impact expected from each type of activity to that expected from roads. The sum of indices for a 
watershed represents the percentage of road surface in the basin that would produce the same effects 
as the existing or planned distribution of management activities (Berg et al. 1996). The following 
land-disturbing activities are evaluated in the ERA model for the Sugarberry Project: roads, landings, 
OHV trails, timber harvesting activities on public and private lands, urbanization, wildland fire, and 
legacy mining disturbance. For the present analysis, these land-disturbing effects are assessed for the 
past 25 years, the present, and the foreseeable future. The analysis is based on geographic and land 
use information compiled from Forest Service, California Division of Forestry and Fire Protection, 
and county databases and from aerial photography and field observations. For more detailed 
information on land disturbing activities in the CWE analysis refer to the Sugarberry “Hydrology 
Report.” 

Landscapes’ responses to and recovery from land disturbances are influenced by climatic, 
physiographic, geologic, and ecologic conditions (USDA Forest Service 1990). Therefore, recovery 
coefficients are assigned based on local conditions. The western slope of the Sierra Nevada in the 
Plumas National Forest area has a high rate of vegetative establishment and growth due to high 
annual precipitation and the presence of highly productive forest soils. On the Feather River Ranger 
District, the average recovery period for disturbed sites is estimated to be 25 years. Disturbance from 
vegetation management is assumed to no longer affect hydrologic processes after 25 years have 
passed since the last major site disturbance. Recovery from other activities, such as mining or 
urbanization, occurs more slowly or not at all, and no recovery coefficient is assigned for such 
disturbances. For a list of disturbance coefficients used in the CWE analysis refer to the Sugarberry 
“Hydrology Report.” 
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Watersheds and stream channels have a natural capacity to absorb various levels of land 
disturbance without major adjustment to their function and condition, but when this capacity is 
exceeded, the effects of land disturbances may substantially impact downstream channel stability and 
water quality. This upper estimate of watershed “tolerance” to land use is named “threshold of 
concern” (TOC). When the sum of disturbances approaches or exceeds TOC, water quality may be 
impaired for established beneficial uses, such as municipal water supplies, irrigation, or fish habitat. 
Stream channels can also deteriorate so that adjacent riparian areas become severely damaged. TOCs 
are listed in Table 3-41 (Section 3.9.3.3) for watersheds that currently approach or exceed TOC, and 
for all project watersheds in the Sugarberry “Hydrology Report.”  

Within the CWE analysis area, the ERA total of each subwatershed is compared to the TOC and 
reported as percents of disturbed area and of TOC. The TOCs used and rationale for their assignment 
are included in the Methodology section of the Sugarberry “Hydrology Report.” ERA totals in the 
range of 80 to 99 percent are considered to be approaching TOC, while ERA totals of 100 percent or 
greater equal or exceed the TOC. The TOC does not represent an exact level of disturbance where 
cumulative off-site watershed effects will begin to occur. Rather, it serves as a cautionary indicator 
that an increased risk of significant adverse CWEs occurs within a watershed.  

For a detailed discussion on the methodology and limitations of the CWE analysis and ERA 
model refer to the Sugarberry “Hydrology Report.” 

The scope of the CWE analysis includes 44 subwatersheds with areas that range from 510 acres 
to 2,350 acres, with a total analysis area of 58,088 acres (see Table 3-39). The locations of watersheds 
with respect to treatment units are displayed in Figure 3-3. Subwatersheds 1, 2, and 35 are located in 
the CWE analysis area and may contribute to off-site CWE; however, there are no treatments 
proposed within these subwatersheds. The major streams in the analysis area include Slate Creek, 
Canyon Creek, and the North Yuba River. A small portion of the analysis area (4,016 acres or 
7 percent) drains to the South Fork Feather River and subsequently to Lake Oroville, the Feather 
River, the various conveyances of the State Water Project, and via the Sacramento River to the 
Sacramento-San Joaquin River Delta, emptying to San Francisco Bay and the Pacific Ocean. The 
remainder of the analysis area is tributary to the North Yuba River and New Bullard’s Bar Reservoir, 
either directly or via Slate and Canyon Creeks. The outflow of New Bullard’s Bar Reservoir joins 
sequentially the main stem Yuba River, the Feather River and the Sacramento River, also ultimately 
reaching the Pacific Ocean through San Francisco Bay.  

Subwatersheds 13, 14, and 20 drain to the South Fork Feather River and eventually to Lake 
Oroville. Subwatersheds 1–8, 10–12, 15–19, 21, 22, 24–28, 29, 30, 32, 33, 35, 36 39 and 41–43 drain 
to Slate Creek. Subwatersheds 9, 23, 29, 31, 34, 37, 38 and 42 drain to Canyon Creek. 
Subwatersheds 40 and 44 drain directly to the North Yuba River upstream of New Bullard’s Bar 
Reservoir (Figure 3-3). 



Draft Environmental Impact Statement 
Plumas National Forest Sugarberry Project 

3-104 Chapter 3 – Affected Environment and Environmental Consequences 

Table 3-39. Subwatersheds located in the CWE analysis area. 
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110043 New Bullard's Bar Reservoir 180201250202 Whiskey Creek 1 1,025 

110043 New Bullard's Bar Reservoir 180201250202 Headwaters East Branch 
Slate Creek 

2 831 

110043 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 1 - 
Upper Slate Creek 

3 2,224 

110043 New Bullard's Bar Reservoir 180201250202 Gibson Creek 4 1,186 

110043 New Bullard's Bar Reservoir 180201250202 East Branch Slate Creek 5 2,082 

110042 New Bullard's Bar Reservoir 180201250202 Wallace Creek 6 1,306 

110043 New Bullard's Bar Reservoir 180201250202 Potosi Creek 7 2,270 

110042 New Bullard's Bar Reservoir 180201250202 Sacketts Gulch 8 767 

110022 New Bullard's Bar Reservoir 180201250201 Upper Canyon Creek 1 9 1,802 

110042 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 2 - St. 
Louis 

10 2,076 

110041 New Bullard's Bar Reservoir 180201250202 East Branch Rabbit Creek 11 760 

110042 New Bullard's Bar Reservoir 180201250202 Cedar Grove Ravine 12 1,602 

110040 Ponderosa Reservoir 180201230601 Unnamed tributary S Little 
Grass Valley Reservoir 

13 585 

110024 Lewis Flat 180201230602 Upper Lost Creek 14 1,717 

110041 New Bullard's Bar Reservoir 180201250202 Rabbit Creek 15 1,408 

110041 New Bullard's Bar Reservoir 180201250202 Unnamed tributary Rabbit 
Creek 

16 577 

110042 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 3 - 
French Camp 

17 1,295 

110042 New Bullard's Bar Reservoir 180201250202 Wisconsin Ravine 18 596 

110042 New Bullard's Bar Reservoir 180201250202 Deacon Long Ravine 19 752 

110024 Ponderosa Reservoir 180201230602 Valley Creek 20 1,714 

110023 New Bullard's Bar Reservoir 180201250202 Clarks Ravine 21 1,355 

110023 New Bullard's Bar Reservoir 180201250202 Pats Gulch 22 1,051 

110022 New Bullard's Bar Reservoir 180201250201 Upper Canyon Creek 2 23 2,343 

110023 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 4 - 
Lucky Hill 

24 1,300 

110023 New Bullard's Bar Reservoir 180201250202 American House Ravine 25 685 

110023 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 5 26 1,698 

110023 New Bullard's Bar Reservoir 180201250202 Onion Creek 27 1,294 
110023 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 6 28 1,138 
110021 New Bullard's Bar Reservoir 180201250201 Upper Rock Creek 29 2,178 
110023 New Bullard's Bar Reservoir 180201250202 Gold Run Creek 30 1,618 
110022 New Bullard's Bar Reservoir 180201250201 Canyon Creek - Sawmill 

Ravine 
31 844 

110023 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 7 - 
Diversion Dam 

32 1,052 

110020 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 8 - 
Stowman Ravine 

33 1,164 

110021 New Bullard's Bar Reservoir 180201250201 Lower Rock Creek 34 2,350 
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Table 3-39. Subwatersheds located in the CWE analysis area (continued). 
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110020 New Bullard's Bar Reservoir 180201250202 Buckeye Creek 35 568 
110020 New Bullard's Bar Reservoir 180201250202 Brushy Creek 36 1,868 
none New Bullard's Bar Reservoir 180201250201 Middle Canyon Creek 37 830 
110021 New Bullard's Bar Reservoir 180201250201 Unnamed tributary Rock 

Creek 
38 655 

110020 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 9 - North 
Star 

39 1,416 

110019 Dobbins Creek 180201250203 Upper Deadwood Creek 40 2,045 
110020 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 10 - Oak 

Flat 
41 510 

none New Bullard's Bar Reservoir 180201250201 Lower Canyon Creek 42 730 
110020 New Bullard's Bar Reservoir 180201250202 Slate Creek Canyon 11 - 

Lower Slate Creek 
43 1,904 

110019 Dobbins Creek 180201250203 Lower Deadwood Creek 44 919 

Note: *HFQLG = Herger-Feinstein Quincy Library Group watershed. 
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Figure 3-3. Locations of subwatersheds with respect to treatment units. 
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General watershed and riparian conditions within the Sugarberry CWE analysis area were 
evaluated during site visits by the hydrologist/soil scientist, botanist, fisheries biologist, and wildlife 
specialist and by aerial photo interpretation, interpretation of data from fisheries and stream crossing 
surveys, and professional judgment based on the best available scientific literature. Streams located 
within proposed DFPZ treatment units were previously field checked for the Lower and Upper Slate 
DFPZ Environmental Assessments. Information gathered for the Slate Creek Landscape Analysis - 
USDA Forest Service, Plumas National Forest 1999) was compiled and examined for accuracy and 
relevance. Relevant results are discussed in the Sugarberry Watershed Analysis (in the Sugarberry 
project file). Observed field conditions were compared with ERA model results, and related to known 
past management activities and disturbances (see “Section 3.9.4: Environmental Consequences” 
below). 

Stream channels located within DFPZ treatment units were previously identified and flagged in 
the field as RHCAs for the Upper and Lower Slate DFPZ projects. These demarcations will be used 
as stream protection zones for the Sugarberry Project. The RHCAs marked for these projects extend 
the full 150 to 300 foot distance from all observed channels. It is not necessary to provide additional 
SMZ protection for ephemeral channels without annual scour (ephemeral swales) in DFPZ units, 
because these features were delineated as RHCAs for the Slate projects, providing more extensive 
buffers than SMZs would. (Refer to “Section 3.9.1: Regulatory Framework” above, or the Sugarberry 
“Hydrology Report” for explanations and definitions of RHCAs and SMZs.) During on-the-ground 
layout of treatment units, the RHCA posting will be refreshed, and RHCA demarcation will be added 
for any new features identified during Sugarberry field surveys. Specifically, springs and seeps 
identified by botany survey crews will be flagged as RHCAs with 150-foot radii. In units where 
mechanical treatment in RHCAs is proposed, site visits were made to assess the proposed treatments 
for consistency with RMOs, and to ensure compliance with HFQLG FEIS direction for RHCA 
treatments. Activities within RHCAs must contribute to improving or maintaining watershed and 
aquatic habitat conditions as described in the RMOs. RHCAs were not identified on the ground in 
areas where group selection or ITS harvest is proposed. Group selection and ITS areas will be laid out 
so no mechanical activities occur within RHCAs or SMZs. SMZ demarcations will be posted in group 
selection and ITS harvest units where ephemeral channels without annual scour occur within harvest 
unit boundaries. Travel by mechanical equipment will be excluded from these SMZs; “reaching in” 
with equipment booms for harvest may be permitted upon approval of the timber sale administrator 
and the advice of hydrologists. 

Measure 2 — Fungicides and Water Quality. The area analyzed for potential hydrologic effects 
of fungicides (Sporax®) is the same as the CWE analysis area, and consists of the subwatersheds 
listed above (Table 3-39). The discussion in “Section 3.9.3: Affected Environment” and 
“Section 3.9.4: Environmental Consequences” below is based on information from the available 
literature. 

3.9.3 Affected Environment (Existing Conditions): Hydrology 
3.9.3.1 Overview 

The subwatersheds that make up the Sugarberry CWE analysis area are listed above in Table 3-39 
and displayed in Figure 3-3. The existing condition information for these subwatersheds is based on 
site visits, historical references, aerial photography, Forest Service corporate GIS data, corporate GIS 
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data provided by Butte, Yuba, Plumas, and Sierra Counties, and private land timber harvest plans 
(THPs) filed with the California Division of Forestry and Fire Protection. The subwatersheds lie 
within a mostly forested rural landscape on the western slope of the northern Sierra Nevada 
Mountains of California. Overall, 75 percent of the CWE analysis area is National Forest System 
lands and 25 percent is privately owned. Over three-quarters of the subwatersheds in the analysis area 
have a majority of National Forest lands. Land ownership in subwatersheds, 6, 11, 13, 19, 29, 33, 35, 
and 38–40 is greater than 50 percent private.  

The productive nature of forest soils in the area and the seasonally moist climatic conditions have 
ensured that forest vegetative cover remains dense and vigorous. The western slope of the 
northernmost Sierra Nevada, which includes the Feather River Ranger District, receives the greatest 
amounts of mean annual precipitation in the range. The climatic regime is Mediterranean, with 
precipitation events concentrated between November and April and drought conditions generally 
prevailing the remainder of the year. The main factors that account for the precipitation conditions 
include the southwesterly aspect of the drainage network, which favorably intercepts Pacific storm 
energy; and the orographic influence of the rise of the western slope of the Sierra Nevada. The 
Sugarberry Project area is centrally located in the main precipitation belt of the northern Sierra, with 
mean annual precipitation of 75 inches to 80 inches. Approximately 34 percent of the annual 
precipitation at La Porte falls as snow (California Department of Water Resources [CDWR] 1978). 
The mean annual runoff exceeds 50 inches per year (CDWR 1978), and 70 percent of annual 
precipitation appears as stream runoff (Benoit 1980). Streamflow is typically storm flow-dominated 
in the fall and early winter, with snow pack accumulation and decreased runoff in mid-winter, and the 
spring melt beginning in April to May. The average monthly runoff peaks generally occur in 
December through February and again in April and May, declining to a monthly low in September. 
However, there is high variability in the seasonality, magnitude and intensity of precipitation/runoff 
events on an annual and inter-annual basis. Rain-on-snow or rain-on-frozen-ground events occur 
infrequently over the analysis area but have a high potential for destructive flooding. The landscape 
setting and conditions that currently exist in the analysis area, including the physiographic and 
geologic framework, are described in the Sugarberry “Soils Report.” 

In the CWE analysis area, there are 100 miles of fish bearing streams; 57 miles of perennial non-
fish bearing streams, 132 miles of intermittent non-fish bearing streams, and 338 miles of ephemeral 
streams. Overall stream network density is 6.9 miles per square mile. 

Stream conditions in the CWE analysis area were field-inspected during site visits to proposed 
restoration projects, road construction sites and selected stream crossings and reaches. Channel and 
riparian conditions are observably and substantially influenced by past management activities, 
particularly the legacy of hydraulic mining in the area. Timber harvest and associated road 
construction have also impacted tributary channels, particularly on heavily managed private 
timberlands. Persistent upland effects of mid-19th- to early 20th-century hydraulic mining include 
denuded areas with complete loss of the soil profile, steep eroding scarps of pit faces and walls, and 
large accumulations of frequently unstable tailings and waste rock. Persistent effects to the channel 
network include alteration of drainage from mined areas, including artificial channel realignment; 
aggradation of channel reaches downstream of mines, including impoundment of large quantities of 
sediment behind historic and sometimes failing debris dams; impoverished riparian vegetation related 
to historic channel scour; interception of hillslope and headwater channel flow by an extensive 
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network of historic flume ditches, and persistence of mercury and other toxic materials used in 
mining in drainage structures and stream beds. This legacy of effects unquestionably represents large-
scale CWE with resultant changes in channel morphology, channel stability, water quality, and aquatic 
and riparian habitat quality. At a number of specific sites, disturbances related to mining or to other 
activities are continuing to adversely affect streams, in some cases associated with poorly engineered 
or maintained roads and stream crossings. Some of these locations include the failing crossing of 
Potosi Creek on Sierra County Road 800, unstable crossings of Road 20N20XA near La Porte which 
were upgraded in 2006, erosion of the hydraulic pit face and drainage diversion in the Upper Dutch 
Diggings hydraulic mine site, erosion of the pit face at the Nugget Bowl hydraulic mine site, 
backwearing and mass wasting of the face of the Pioneer Pit, the failing debris dam on Gold Run 
Creek and associated channel diversion and erosion, and the landslide on the Scales road (20N35) 
near the Slate Creek bridge. Some of these problems are currently being addressed under categorical 
exclusions for road maintenance or are proposed for restoration as part of the Sugarberry Project. 
Stream crossings that are in degraded condition or that present barriers to migration of aquatic 
organisms are present at the outlet of Fish Meadow on Road 20N20, Potosi Creek at SC800, Pearson 
Ravine at SC800, Rock Creek at 20N95, and Gold Run Creek at 21N90. These crossings are planned 
to be replaced or upgraded with the Sugarberry Project. 

Despite the noted lack of riparian cover in a number of channels, the Slate Creek Landscape 
Analysis found that summer stream temperatures were generally within the range of the desired 
condition for maximum temperatures (54° to 66°F.). Temperatures in excess of this range were 
recorded in lower Slate Creek and Cedar Grove Ravine.  

The Slate Creek Landscape Analysis indicates that approximately half of streambeds sampled for 
pool-tail fines exceeded the desired condition of zero to 5 percent. Silt from mining was described as 
frequently observed, although survey data suggest its presence may be localized and ephemeral. 

Road and stream crossing densities in the Sugarberry CWE analysis area are high under the 
existing condition. Road development has occurred for the following reasons: timber harvesting 
activities on public and private lands, urban development, mining and OHV recreation. Roads modify 
drainage networks and accelerate erosion processes, resulting in the alteration of physical processes in 
streams. These changes can be dramatic and long lasting and can degrade water quality and aquatic 
habitat (Hagans et al. 1986). Roads can directly affect water quality and aquatic habitat by altering 
flow, sediment loading, sediment transport and deposition, channel morphology, channel stability, 
substrate composition, stream temperatures, and riparian conditions in watersheds (Gucinski et al. 
2001; Trombulak and Frissell 2000). Common hydrologic problems originating at roads include: 
rutting and road surface erosion; poorly placed or inadequate stream crossings and surface drains that 
may fail, divert drainage from its natural course or block passage for fish and other aquatic 
organisms; and over-steepened cut-and-fill slopes prone to erosion and mass wasting.  

Road densities by subwatershed as calculated for the Sugarberry DEIS range from 0.8 to 
8.0 miles per square mile, with an average of 4.5 miles per square mile. Studies have indicated that as 
road and stream crossing densities increases, so do negative effects on aquatic habitat parameters and 
fish populations (Eaglin and Hubert 1993). The road density in a majority of subwatersheds in the 
Sugarberry CWE analysis area exceeds the desired density for minimizing road impacts on aquatic 
and riparian environments and associated terrestrial wildlife. The Slate Creek Landscape Analysis 
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recommends a road density of no more than 2 miles per square mile, and recognizes that the existing 
condition of road density exceeds this recommendation in several watersheds.  

The existing condition of meadows in the CWE analysis area ranges from good to adversely 
affected, depending on meadow location, degree of disturbance, and previously accomplished 
restoration activities. Adverse effects to meadows in the analysis area include stream destabilization 
and surface degradation related to OHV use and past timber harvests, invasion by conifers due in part 
to suppressed fire frequency and settlement-related disturbance, and soil deposition from road-related 
erosion. The Slate Creek Landscape Analysis recognizes that meadow area has declined compared to 
the reference condition, and recommends enhancing meadow area where possible (see Section 2.2.2 
for description of proposed meadow restoration). 

3.9.3.2 Subwatershed History of Disturbance 
Timber harvesting, road construction, and mining have been the major recent land-disturbing 

activities in the CWE analysis area. Historic gold mining, unmanaged timber harvest, grazing of both 
cattle and sheep, and an increase in fire frequency and magnitude all produced changes on the 
landscape prior to U.S. Forest Service management of the area. The decrease in canopy cover of 
mature timber and replacement with brush fields or denuded areas, the alteration of channel networks 
and the dismantling of hillslopes and redistribution of large quantities of soil and Tertiary gravels as a 
combined consequence of these activities, particularly hydraulic mining, severely altered hydrologic 
response and accelerated erosion and sedimentation during this era. Construction of debris dams in 
several higher-order channels, including Slate Creek, following passage of the Caminetti Act in a 
1893 (see “Section 3.6: Heritage”), further increased channel storage of sediment, elevated base 
levels, and prolonged and increased the aggraded condition of channels downstream of hydraulic 
mine pits. The legacy of the hydraulic mining era also includes mercury that was used to extract gold 
from the hydraulically mobilized materials, and which is still found in mined areas, drainage 
structures and streambed gravels within the area, and poses potential threats to water quality and 
beneficial uses including aquatic ecosystems and human health. 

Following National Forest proclamation in the early 1900s, a period of hydrologic recovery 
ensued, concurrent with resource management and fire suppression. Extensive logging and road 
building began in the 1950s and 1960s, on both National Forest System lands and private lands in the 
analysis area. Routine road location and logging practices of that time resulted in extensive watershed 
damage that required 20 to 30 or more years to recover. Changes in timber practices alleviated 
disturbance to a degree by the 1970s, although large volumes of timber continued to be harvested on 
the National Forest into the 1980s and early 1990s, and substantial private timber harvest continues 
today. Until recently, most logging activities have occurred on the gently to moderately sloping 
ground that occupies broad ridgetop areas in the watershed. Most of the very steeply sloping areas 
were not historically harvested, but recent harvest activities using cable and helicopter logging 
systems have begun removing timber on steeper ground.  

There have been a number of timber sales and vegetation management projects on National 
Forest System lands within the analysis area during the past 25 years. However, their total 
contribution to disturbance as measured in ERA values totals about one-third that of private timber 
harvest, which is concentrated on one-quarter of the total land base of the analysis area (Table 3-40). 
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Table 3-40. Land ownership and disturbance by vegetation management in the Sugarberry CWE 
analysis area.  

Ownership Acres Square Miles 

Percent of 
Analysis 

Area 

Acres of 
Vegetation 

Management ERA 
ERA/ 

Square Mile 
Federal 43,650 68.2 75% 4,785 332 4.87 

Private 14,430 22.6 25% 9,805 999 44.2 
 

Recent Forest Service projects have incorporated stream protection and erosion prevention 
measures specified in the Forest Plan or the HFQLG ROD, effectively reducing impacts to riparian 
and aquatic systems. Private timber harvest also employs watercourse protection and erosion control 
measures specified by the state Forest Practice Rules; however, in some instances these stipulations 
are less stringent and provide narrower stream buffers than the Forest Service regulations. 

Fire suppression and reduced vegetation management have resulted in extensive fuel 
accumulations, which the Sugarberry Project is designed to alleviate. While stand-replacing fire has 
been relatively uncommon on the western slope of the Plumas National Forest, several historic stand-
replacing fires have occurred in the watersheds. Fire history for the area is described in “Section 3.3: 
Vegetation, Fire and Fuels.” 

Other influences that have affected the subwatersheds include grazing, urban development, 
modern small-scale placer and suction dredge mining, and water diversion associated with the South 
Feather Water and Power water supply and hydroelectric project. 

Watershed restoration projects have occurred within the Sugarberry area on Plumas National 
Forest lands. These restoration projects were designed to reduce and restore stream destabilization 
from past management activities and benefit ecosystem structure and function. A list of these projects 
is located in the Sugarberry “Hydrology Report.” 

3.9.3.3 Existing Condition of Indicator 1: Watershed Condition 
Measure 1 CWE Analysis. The Sugarberry “Hydrology Report” lists the total ERA score and the 

final results for each subwatershed, represented as percent disturbed and percent of TOC for both 
near-stream sensitive areas and for the subwatershed as a whole.  

Table 3-41 lists three subwatersheds where the subwatershed ERA approaches the TOC and one 
subwatershed where the subwatershed ERA exceeds the TOC under the existing condition, as well as 
the type of disturbances responsible for the elevated ERA values. In each one, private land timber 
harvest is the chief source of landscape disturbance. Hydraulic mines are the next-largest contributor 
in another of the four (19 – Deacon Long Ravine). Roads and landings occupy 12 to 29 percent of 
these highly disturbed landscape areas.  
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Table 3-41. Summary of the existing condition of subwatersheds that approach or exceed the TOC. 
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Reason that the Subwatershed  
Is Approaching or Exceeding the TOC 

11 East Branch 
Rabbit Creek 

13 94 61 percent of the total ERA is from private land timber harvesting 
activities, followed by 23 percent roads and landings, 7 percent mines, 
5 percent urban development, and 3 percent U.S. Forest Service 
vegetation management. U.S. Forest Service activities in the last 
10 years have contributed 3 percent of the total ERA. 

13 Unnamed 
tributary S Little 
Grass Valley 
Reservoir 

13 83 88 percent of the subwatershed is privately owned. 73 percent of the 
total ERA is from private land timber harvesting activities, followed by 
26 percent roads and landings, and 1 percent U.S. Forest Service 
vegetation management. U.S. Forest Service activities in the last 
10 years have contributed <1 percent of the total ERA. 

19 Deacon Long 
Ravine 

12 165 50 percent of the total ERA is from private land timber harvesting 
activities, followed by 37 percent mines, and 12 percent roads and 
landings. All U.S. Forest Service activities, including those in the last 
10 years have contributed <1 percent of the total ERA. 

35 Buckeye Creek 13 87 99 percent of the subwatershed is privately owned. 71 percent of the 
total ERA is from private land timber harvesting activities, followed by 
29 percent roads and landings. All U.S. Forest Service activities, 
including those in the last 10 years have contributed <1 percent of the 
total ERA. 

 

Stream conditions were examined in a number of the RHCAs in the analysis area. As noted 
previously, there is a substantial legacy of landscape disturbance and lingering stream channel effects 
in the Sugarberry CWE analysis area, largely related to historic mining activities and associated 
unregulated timber harvest. In general, observable evidence of persisting cumulative effects, reflected 
by stream channel condition, is apparent in most higher-order channels downstream of hydraulic mine 
sites, and is less evident elsewhere, even where substantial recent timber harvest has occurred. 
Streams such as Potosi Creek, Rabbit Creek, Gold Run Creek, Whiskey Creek, Pine Grove Creek, 
Deacon Long Ravine, and Slate Creek have been affected by aggradation, riparian denudation and 
impoverishment of large woody debris, and/or mercury pollution. A substantial amount of sediment is 
stored behind debris dams and mining reservoirs in Slate Creek, Rock Creek, Gold Run Creek, and 
elsewhere in the subwatersheds, creating discontinuities in channel profiles and hydraulics, and 
presenting the risk of large sediment releases to the channel network when they eventually fail. 
Studies elsewhere in the Yuba River watershed indicate that erosion and transport of stored sediments 
generated by historic hydraulic mining continue to affect channel morphology and aquatic habitat, 
and that channel adjustment and sediment release is likely to continue for some time to come (James 
1999, 2005).  

Road-related increases in runoff and poor road drainage, which result in road surface erosion, 
compromised stream crossings and increased fine sediment input to streams are evident on both 
Federal and private timberlands in the area, but are more concentrated on the heavily managed private 
lands. Road density is significantly higher on private lands (Table 3-42). 
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Table 3-42. Road mileage and density compared by land ownership in the  
Sugarberry CWE analysis area.  

Ownership Acres Square Miles 

Percent of 
Analysis 

Area Road Miles 
Miles/ 

Square Mile 
Federal 43,650 68.2 75% 247 3.6 

Private 14,430 22.6 25% 150 6.6 
 

The Sugarberry watersheds experienced approximately 200 percent of normal precipitation and 
runoff during winter of 2005–2006 (CDWR 2006). Many drainages experienced high peak flows 
during the late December-early January flood event and during the spring snowmelt period, and 
numerous stream crossings were eroded and mass movements were initiated in landslide-prone areas. 
Crossings and road segments in the analysis area that failed and have been repaired under the 
Emergency Relief for Federally Owned Roads program include those on East Branch Rabbit Creek, 
Clarks Ravine, and the landslide on the Scales road (20N35). These failures in combination with 
sediment delivery from other engineered and natural sources delivered a pulse of sediment to the 
Slate Creek channel network in excess of background average sedimentation rates, and a geomorphic 
signature of this event will probably be detectable in the system for a number of years. The previous 
high-flow event in the area was the flood of January 1, 1997, which had an estimated recurrence 
interval between 64 and 82 years at Goodyears Bar on the North Yuba River, just downstream of the 
analysis area (Hunrichs et al. 1998). Sediment, channel adjustments and floated debris from this event 
are evident in channels in the analysis area as of summer 2006. 

Most of the stream reaches observed in the analysis area that are not experiencing legacy mining 
impacts are in stable condition and have largely recovered from past cumulative effects, although a 
lack of large woody debris, both present in the channel and available for recruitment, is noticeable 
throughout the subwatersheds. Exceptions were noted in the Valley Creek subwatershed, where a 
relict riparian and lower hillslope old-growth mixed-conifer stand is preserved in the Valley Creek 
Special Interest Area, providing abundant recruitment of large woody stems that exceed in size and 
number the general availability throughout the remainder of the subwatersheds; and in Gold Run 
Creek, where bank erosion associated with the channel diversion at the Gold Run dam has toppled 
numerous tree trunks into the channel, creating debris jams.  

Measure 2 – Fungicides and Water Quality. It is presently unknown if the fungicide (Sporax®) 
proposed for use in portions of the Sugarberry Project area has recently been applied on private 
timberlands within the analysis area. No recent use of the product has occurred on National Forest 
System lands in the area. Based on the low risk and minimal likely aqueous concentrations resulting 
from application of this product, as described in “Section 3.9.4: Environmental Consequences” below, 
it is assumed that, even if the product has been used on adjacent private timberlands, there is a 
negligible likelihood of detectable presence of Sporax® or related degradates within the project area, 
and no contribution of legacy or proximal use to cumulative effects on water quality or beneficial 
uses.  
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3.9.4 Environmental Consequences 

3.9.4.1 Alternative A (No Action) 
Direct Effects on Measure 1 – CWE Analysis. 

Under the no-action alternative, DFPZ treatments, 
ITS, group selection, transportation improvements 
(road reconstruction, closure, decommissioning, and 
restoration), wildlife restoration, and watershed 
restoration would not occur; hence, there would be 
no direct effects on the channel network from the 
Sugarberry Project.  

Vegetation density and accumulation of fuels 
would continue to increase under Alternative A. 
Absent the proposed vegetation management, the 
potential for stand-replacing fire and associated 
effects on near-stream sensitive areas would remain similar or increase compared to the existing 
condition. While burn severity and the effects of wildfire disturbance are often limited in near-stream 
sensitive areas compared to upland areas, the effects of fire adjacent to channels would adversely 
affect the integrity of proper stream function and condition. Channel degradation, erosion and 
sedimentation, and resulting effects on stream and riparian habitats and water quality would likely 
increase following a stand-replacing fire (Neary et al. 2005).  

Under the no-action alternative, beneficial changes in stream and meadow conditions from 
proposed transportation improvements, aspen stand enhancement and watershed restoration would not 
occur. Sediment would continue to be deposited directly into affected water bodies and riparian areas, 
and channel and meadow surface conditions would continue to deteriorate. Fish barriers would 
remain and would continue to obstruct potential aquatic habitat (see “Section 3.9.3: Existing 
Condition” above).  

Indirect and Cumulative Effects on Measure 1 – CWE Analysis. Under the no-action 
alternative, DFPZ treatments, group selection, ITS, transportation improvements, wildlife habitat 
enhancement and watershed restoration would not occur, and there would be no project-related 
increase in ERA values or in the risk of CWE. However, vegetation density and accumulation of fuels 
would persist, and the potential for stand-replacing fire and its effects on upland watershed areas and 
near-stream sensitive areas would increase compared to the existing condition. As described in the 
Sugarberry “Fire and Fuels Report,” portions of the project analysis area are at high risk of severe 
wildfire. ERA values following a stand-replacing fire in any subwatershed would greatly exceed the 
TOC and greatly exceed increases in ERA values associated with implementation of proposed 
treatment activities under the action alternatives. Following a severe wildfire, proper stream function 
and condition of streams and the quantity and quality of aquatic habitat might remain compromised 
for decades to centuries (Neary et al. 2005).  

Opportunities to improve upland watershed condition by enhancing organic matter content would 
not be realized under the no-action alternative. Proposed treatment units where large woody debris 
components do not meet Region 5 recommended thresholds are present within the proposed treatment 
area for the Sugarberry Project. The condition of this soil quality indicator could be improved, 

Alternative A (No Action)  
No treatments would be implemented. 

Alternative B (Proposed Action) 
Construct DFPZs  
Implement group selection (1,040 acres) 
Implement individual tree selection (155 acres) 
Control annosus fungi with Sporax (325 acres) 

Alternative C  
Construct DFPZs  
Implement group selection (1020 acres) 
Implement individual tree selection (150 acres) 
Control annosus fungi with Sporax (320 acres) 
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thereby enhancing the available organic matter in the units, by the application of mitigations and 
vegetation management methods proposed under the Sugarberry Project. Continued management of 
timber stands as part of the Sugarberry Project would accelerate the diameter and height growth of 
residual trees, provide periodic inputs of woody debris from thinning operations, and provide for 
future opportunities for recruitment of snags and down woody material (for details, see “Section 3.10: 
Soils” of this DEIS and the Sugarberry “Soils Report”).  

Group selection and ITS treatments are designed to promote the HFQLG Act desired condition of 
uneven-aged (all-age), fire-resilient, multistoried stands, while maintaining a healthy forest. These 
treatments would provide seral stage diversity by adding patches of the youngest seral stages to 
portions of larger CWHR Size Class 4 and 5 stands. Under the no-action alternative, these stand 
structure improvements would not occur. In the long term, possible benefits to aquatic and riparian 
systems associated with the fire resiliency of these stand improvements would not occur. Possible 
short-term increases in runoff and erosion related to these treatments would also not occur. 

Under the no-action alternative, beneficial changes in stream and meadow conditions from 
proposed transportation improvements and watershed restoration would not occur. Sediment 
originating from upland erosion sources would continue to deposit into affected water bodies and 
riparian areas, and channel and meadow surface conditions would continue to deteriorate. Fish 
barriers would remain and the total available potential aquatic habitat would remain restricted (see 
“Section 3.9.3: Existing Condition” above). 

Direct, Indirect, and Cumulative Effects on Measure 2 – Fungicides and Water Quality. 
Under Alternative A, the proposed Sugarberry Project would not be implemented, and there would be 
no fungicide treatments. Thus, no environmental effects associated with the application of herbicides 
would occur, including any that might affect water quality or be transmitted through the hydrologic 
system.  

3.9.4.2 Alternative B (Proposed Action) 
Direct Effects on Measure 1 – CWE Analysis. The proposed action has potential to directly 

affect hydrologic function during implementation of prescribed vegetation management activities, 
transportation improvements, aspen stand enhancement, and wildlife habitat and watershed 
restoration projects. Providing adequate protection buffers to headwater streams and higher-order 
tributary channels, as well as implementation of effective nonpoint source conservation measures 
(BMPs), would provide protection from direct effects to streams in the proposed treatment units. 
Implementation of BMPs would greatly reduce any potential of sedimentation of channels within and 
downstream of proposed treatment units. 

Proposed DFPZ treatments include 650 acres of underburning, 370 acres of thinning, 1,075 acres 
of mastication, 375 acres of hand cutting, tractor piling and burning, 30 acres of hand cutting, piling 
and burning, and 100 acres of wildlife habitat improvements (hand cut pile burn). RHCAs were 
previously posted in DFPZ units for the Lower and Upper Slate projects; these demarcations will be 
refreshed and observed for the Sugarberry Project. 

In general, by following the SAT guidelines as required by the HFQLG Act, mechanical treatment 
would be excluded from RHCAs within the proposed DFPZ treatment units. In two proposed DFPZ 
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treatment units (904 and 905b), limited mechanical treatment (mastication) of RHCAs would be 
permitted to improve riparian habitat conditions. Channels in the areas of these units where 
mastication of RHCAs is proposed are ephemeral headwater streams lacking riparian character, with 
excessive accumulation of small woody debris that contributes to fuel loading and fire risk without 
enhancing riparian structure or function. Treatments in these areas would be consistent with RMOs, 
as required by the HFQLG ROD (see the Sugarberry “Hydrology Report”). 

As noted in “Section 3.9.2: Methodology for Assessing Impacts on Hydrology,” SMZ designation 
for ephemeral channels without annual scour would only be necessary in group selection and ITS 
harvest units. SMZ demarcations would be posted prior to timber operations; mechanical travel would 
be excluded except for approved stream crossings. Equipment could reach a maximum of 18 feet into 
SMZs with the approval of the sale administrator and consultation with hydrologists. Limiting 
equipment “reach” to a maximum of 18 feet ensures trees along streambanks would not be removed. 
Group selection and ITS harvest units will be laid out to avoid RHCAs, therefore no direct effects to 
channels in RHCAs would occur. 

Where underburns are proposed, fires could be ignited in RHCAs, but burn plans and 
prescriptions would be written to assure that burn intensities would remain low enough to retain 
riparian values. A study of prescribed burning in riparian areas in the Sierra Nevada suggests that 
effects of underburning to riparian conditions are limited in intensity and duration (Beche et al. 2005). 
If there is a need to reduce fuel loads conditions prior to underburn treatments, hand treatment would 
be used.  

There is the potential for short-term direct effects (such as increased sedimentation) on 
hydrologic function from transportation system improvements (reconstruction, decommissioning, and 
restoration) and watershed restoration activities, especially from in- or near-stream activities like 
culvert improvement, streambank stabilization, meadow restoration, and fish barrier removal. 
However, long-term benefits to watershed condition would occur from transportation system 
improvements that would reduce effects on streams, especially where roads are adjacent to or cross 
streams. A net reduction in direct effects would occur after the completion of restoration activities. 
Short-term direct effects to watercourses are possible from temporary road construction. Temporary 
stream crossings may cross stream banks and channel substrates without modification, or temporary 
fill may be placed in seasonal channels. In all cases, temporary roads will be closed and restored 
following project activities. Temporary stream crossings will be restored, and any fill will be removed 
from the channel and floodplain area so that it is not available for sediment delivery. Proposed 
temporary road locations were reviewed in the field by the hydrologist, and recommendations about 
road locations and closure requirements will be available in the project file for consultation during 
project implementation. 

There is potential for direct effects on hydrologic function from proposed aspen stand 
enhancement. Unlike proposed harvest treatments, tree removal would occur in RHCAs. This activity 
would be designed to conform to RMOs, and to improve the structure and function of the RHCAs. 
Ground disturbance would be minimized by helicopter yarding. Selection of trees for removal would 
be made with direct involvement and approval of hydrologists, botanist, and wildlife/aquatics 
specialist. Trees that are necessary for streambank and riparian area stability would be retained. 
Potential direct effects include localized erosion and sedimentation as stumps decay and root strength 
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declines, and local increases in water table elevation due to loss of transpiration from the trees that are 
removed. Long-term benefits could include the development of a more complex riparian ecosystem 
associated with an increase in aspen stems and greater water availability, and reductions in surface 
erosion from a combination of high herbaceous cover and woody-stemmed root systems in aspen-
dominated ecosystems (Shepperd et al. 2006). Such changes in ecosystem structure and function in 
response to aspen enhancement may begin become apparent within 3–5 years following treatment 
(Jones pers. comm.). 

Indirect Effects on Measure 1 – CWE Analysis. Under the existing condition, portions of the 
CWE analysis area are highly disturbed. In order to reduce the potential for the Sugarberry Project to 
affect water quality and beneficial uses, BMPs and MMMs have been prescribed, and are included in 
Appendix E of this DEIS and in the Streamside Management Zone Plan in the “Hydrology Report.” 
The “Hydrology Report” also discusses the criteria for protecting streams from proposed activities in 
the Sugarberry Project treatment areas and watersheds. These practices would be used to reduce 
sediment delivery and possible water contamination related to proposed activities or existing 
conditions. The BMPs and MMMs are site specific to the project area. The potential for 
sedimentation and stream degradation of the immediate channels and the channels downstream from 
the project area would be minimal with the implementation of BMPs. 

There would be long-term benefits to aquatic ecosystems from reduction of high fuel loads, 
related to a reduced probability of stand-replacing fires and associated watershed effects. The DFPZ 
network is designed to reduce the spread of stand-replacing fire and provide zones from which fire 
fighters may safely defend areas from advancing fires. 

Although intensive mechanical treatment would occur during group selection treatments, the 
proposed group selection units would mostly be situated in upland positions away from channels, and 
full RHCA and SMZ protection would apply. Consequently, the risk of indirect watershed effects on 
streams would be low.  

The proposed road work or stream channel restoration work could result in short-term negative 
effects from increased sedimentation to streams. These improvements would, in the long-term, benefit 
the hydrologic function and condition of the subwatersheds, and aid in restoration of habitat 
connectivity of stream systems. Road drainage improvement would cause a net reduction in sediment 
mobilization and delivery. The Sugarberry “Hydrology Report” discusses the strategy that would be 
used for road decommissioning.  

Short-term indirect effects to watercourses are possible from temporary road construction. 
Temporary stream crossings may cross stream banks and near-stream hillslopes at natural grade, or 
temporary cut-and-fill slopes may be constructed. In all cases, temporary roads will be closed and 
restored following project activities. Temporary cut-and-fill slopes will be restored, and any fill will 
be removed from the streambank and near-stream hillslope area so that it is not available for sediment 
delivery. Steep road grades will be obliterated and water-barred to recommended waterbar spacing 
guidelines to prevent runoff and erosion. Proposed temporary road locations were reviewed in the 
field by the hydrologist, and recommendations about road locations and closure requirements are in 
the Sugarberry Project file.  
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Aspen stand enhancement treatments could cause indirect effects to hydrologic function. As 
described above, direct effects could include elevated water tables due to transpiration loss from 
conifer removal. This would likely result in increased baseflow, and consequently increased 
streamflow year-round. This would serve to enhance riparian characteristics of near-stream sensitive 
areas. Stream crossings downstream of aspen enhancement treatments should be monitored to ensure 
they have adequate function and capacity. 

Cumulative Effects on Measure 1 – CWE Analysis. The results of the CWE analysis for the 
proposed action include the sum of all ERA values for the existing condition, reasonable foreseeable 
future activities, and the proposed action. A summary of the CWE model outputs for the proposed 
action is presented in the Sugarberry “Hydrology Report.” 

The subwatersheds that will approach or exceed the TOC if the proposed action is implemented 
are listed in Table 3-43. The data is summarized below: 

• Four subwatersheds would be approaching and 2 subwatersheds would be exceeding 
the TOC with the proposed action. 

• Subwatershed 19 exceeds the TOC under the existing condition and its ERA total increases 
with Alternative B.  

• Subwatershed 11 approaches the TOC under the existing condition and would exceed the 
TOC with Alternative B.  

• Subwatersheds 13 and 35 approach the TOC under the existing condition and with 
Alternative B.  

• Subwatersheds 15 and 21 do not approach the TOC under the existing condition, but do 
approach TOC under Alternative B.  

Table 3-43. Alternative B: Summary of subwatersheds that approach  
or exceed the TOC with the proposed action. 

Subwatershed  
Number Subwatershed Name Percent of  

TOC 
11 East Branch Rabbit Creek 118 

13 Unnamed Tributary S Little Grass Valley Reservoir 86 

15 Rabbit Creek 96 

19 Deacon Long Ravine 172 

21 Clarks Ravine 81 

35 Buckeye Creek 87 

 

Subwatershed 35 is almost entirely on private land. It is located in the CWE analysis area and 
may contribute to off-site cumulative effects; however, there are no treatments proposed within this 
subwatershed.  

Portions of the CWE analysis area are highly disturbed under the existing condition. The ERA 
model demonstrates that Alternative B has the potential to increase the risk of cumulative effects in 
portions of the analysis area. In the subwatersheds that exceed the TOC, private timber harvest or 
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legacy mining activities are the primary contributors to the high ERA scores, followed by roads. 
Among all subwatersheds, the past 25 years of harvest activities on the Plumas National Forest plus 
the proposed Sugarberry Project activities contribute anywhere from 0 to 70 percent of the total ERA 
score, with an average contribution of 25 percent. In the subwatersheds that approach or exceed the 
TOC, past activities on the Plumas National Forest combined with the proposed Sugarberry Project 
activities contribute between 0 and 36 percent of the total ERA score. In 3 of the 6 subwatersheds that 
approach or exceed TOC the past and future activities on the Plumas National Forest would 
contribute in excess of 20 percent to the total ERA score. The largest contribution in these 
subwatersheds would be in subwatershed 21, where 36 percent of the total ERA would be a result of 
past activities and future activities on the Plumas National Forest, followed by subwatershed 11 with 
23 percent.  

Subwatershed 11 would be below TOC without the Sugarberry proposed action or the past 
10 years of Forest Service activities, and would exceed TOC if the proposed action were 
implemented. In this subwatershed, the proposed action and past ten years of Forest Service projects 
contribute 23 percent of the ERA total. As described in “Section: 3.9.1: Regulatory Framework,” the 
Central Valley Regional Water Quality Control Board may require forensic and effectiveness 
monitoring in this subwatershed, in order to issue a waiver of waste discharge requirements for the 
Sugarberry Project under Alternative B. Subwatershed 15 approaches TOC closely with the proposed 
action (96 percent of TOC). In this subwatershed, the proposed action and past 10 years of Forest 
Service projects contribute 19 percent of the ERA total. 

As described in “Section 3.3: Vegetation, Fire and Fuels” of this DEIS, the DFPZ treatments 
would be effective if a wildland fire at or below the 90th percentile fire weather conditions were to 
occur. An effective DFPZ may not entirely eliminate the possibility of high-severity wildfire affecting 
some subwatersheds, particularly where there is heavy fuel loading on steep canyon slopes. The 
DFPZ would, however, provide firefighters an opportunity to contain the fire to one or two 
subwatersheds and prevent it from spreading across larger portions of the landscape. Proposed future 
projects would similarly treat other portions of the landscape, and over time, the aggregate risk of 
stand-replacing fires would be further reduced. The potential risk of CWEs from stand-replacing 
wildfire in the long term would greatly exceed the short-term increased risk of CWEs related to the 
proposed DFPZ treatments under the Sugarberry Project. For example, in subwatershed 15 (Rabbit 
Creek, where the town of La Porte is situated), the proposed action would result in a 23 percent 
increase in calculated ERA values compared to the existing condition. However, if the entire area of 
subwatershed 15 were to experience a high-intensity wildfire, the TOC would increase a predicted 
98 percent using a conservative estimate of wildfire effects on ERA values.  

Group selection and ITS treatments are designed to promote the HFQLG Act desired condition of 
uneven-aged, multistoried, fire-resilient stands, while maintaining a healthy forest. These treatments 
would provide seral stage diversity by adding patches of the youngest seral stages to portions of 
larger CWHR Size Class 4 and 5 stands. These stand structure improvements would occur under 
Alternative B, and in the long term, benefits to aquatic and riparian systems associated with the fire 
resiliency of these stands would also occur. 

Improvements to the transportation system, streambank stabilization projects, fish barrier 
removal, and meadow enhancement projects would have long-term benefits for the subwatersheds, 
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especially in the near-stream sensitive areas. Benefits would include reduced road- and bank-related 
erosion, drainage diversion and sediment deposition to channels; improved function and condition of 
channels and improved aquatic and riparian habitat, and increased availability of aquatic habitat to 
mobile species of fish, amphibians, and invertebrates due to restoration of habitat connectivity. Short-
term sediment increases may result from these restoration activities. However, the impacts would be 
mitigated by BMPs and would be offset by the ecological benefits and enhanced beneficial uses that 
are the intent of these restoration activities. 

Long-term benefits to riparian habitat and ecosystems would occur if proposed aspen 
enhancement occurs, as described above. Elevated water tables and temporary increases in bank and 
channel erosion associated with conifer removal may occur, and slightly increased levels of 
disturbance may slightly and temporarily increase the risk of cumulative effects in the affected 
subwatershed (7 - Potosi Creek). The ERA total in this subwatershed is low compared to TOC under 
the existing condition and Alternative B, so the increased risk of cumulative effects from this activity 
is also low. 

As described in “Section 3.9.3: Affected Environment” most of the subwatersheds have road 
densities that do not meet the desired condition for minimizing road impacts on aquatic and riparian 
environments as well as associated terrestrial wildlife. The proposed road decommissioning and 
natural rehabilitation that would occur under Alternative B would reduce road mileage and road 
density slightly. (Road decommissioning decisions beyond those proposed under Alternatives B and C 
have been tabled pending the outcome of the Forest Service Travel Management process and OHV 
route designation.) (See Appendix G of this DEIS for maps of the proposed road changes and 
“Section 3.7: Transportation System.”) The post-project road densities of the subwatersheds would 
range from 0.7 to 8.0 miles per square mile, with an average of 4.4 miles per square mile, 
representing an approximately 2 percent reduction in total road miles.  

Potential Cumulative Effects. As described in “Section 3.9.3: Existing Condition” most 
channels that are not affected by legacy mining activities are in stable condition and have apparently 
recovered from past cumulative effects. Some channels that do show lingering effects of past mining 
activities are in subwatersheds that approach or exceed TOC under the existing condition or with the 
proposed action. These include East Branch Rabbit Creek, Rabbit Creek, Gold Run Creek and 
Deacon Long Ravine. These streams are at some risk of compounded cumulative effects from 
contemporary activities added to past disturbance effects. Streams in subwatersheds with concentrated 
private timber harvest are also possibly at higher risk of new cumulative effects, due to the high ERA 
values and road densities described in “Section 3.9.3: Existing Condition.”  

If CWEs were to occur, their most likely expression would be increased channel erosion and 
chronic sedimentation related to increases in runoff and peak flow during high-intensity rain events. 
Peak flow changes, in particular, may cause increased sedimentation, changes in bed load transport, 
altered flow regimes, channel incision, undercuts and unstable banks, and channel morphology 
changes (Reid 1993). If a CWE were to occur from the Sugarberry Project, it would most likely occur 
within low-gradient, third-order or greater reaches of the channel network and/or at major 
confluences.  

Slope instability and active landsliding are present in the analysis area in the inner gorges of Slate 
Creek and Canyon Creek. These streams would likely not experience measurable peak flow alteration 
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related to proposed activities of the Sugarberry Project. Chronic mass wasting on these inner canyon 
slopes is accelerated by high flows. However, high-magnitude, low-frequency events such as the 1997 
and 2006 floods that trigger landslide toe erosion and increase activity of these deep-seated features 
are more influenced by the scale of the event than the condition of the landscape. As the return 
interval of a storm increases, the influence of vegetation losses on peak flows becomes much lower 
(Rowe et al. 1949). Therefore it is unlikely that loss of vegetation from Sugarberry activities in the 
upper watershed would influence the rate or frequency of landslide activity in the Slate and Canyon 
Creek inner gorges. Project-related ground disturbance has been intentionally excluded from these 
unstable hillslopes, so direct, indirect or cumulative effects of project activities on landslide-prone 
inner gorges are unlikely.  

There are areas of unstable ground associated with legacy mining activities in a number of 
subwatersheds. These include the eroding pit faces described in “Section 3.9.3: Existing Condition,” 
and areas of unstable tailings and waste rock in the vicinity of many hydraulic mine sites, including in 
the Howland Flat, St. Louis and Pioneer Pit areas where group selection and ITS harvest units are 
located. There is potential to destabilize unconsolidated mine waste by mechanical activity, and 
potential for delivery to channels where temporary road or skid trails cross streams in these areas.  

Where an increased risk of CWEs related to proposed Sugarberry activities has been identified, 
the risk would be mitigated during project planning, design, and implementation by:  

• adoption of unit-by-unit Forest Plan standards and guidelines to protect water quality 
(RHCAs and SMZs, RMOs, temporary road design and obliteration, etc. See Appendix E 
for additional site-specific mitigations);  

• use of applicable BMPs; 

• inventory, funding, and completion of land restoration activities throughout the watershed 
and; 

• scheduling of future harvests to facilitate vegetative recovery. 

Protection of headwaters and tributaries to larger watersheds, along with implementation of 
effective nonpoint source conservation measures (the BMPs), would provide protection for the entire 
watershed. The implementation of BMPs would ensure minimal delivery of project-related sediment 
to stream channels. Impacts on water quality in the analysis area could potentially occur from: 

• failure to implement BMPs, riparian and wetland standards and guidelines, and other 
required mitigation;  

• extreme water yields resulting from abnormally high-intensity magnitude and duration 
storm events; and 

• removal of vegetative matter and ground cover resulting from wildfire.  

Potential Risk of CWEs on Beneficial Uses. As described previously, a number of 
subwatersheds in the analysis area approach or exceed the TOC. The proposed Sugarberry Project, 
combined with future foreseeable private land and Forest Service activities would increase the level 
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of disturbance in most subwatersheds. All defined beneficial uses of the South Fork Feather River and 
the Yuba River could experience some increased risk from water quality degradation due to the 
combined effects of the Sugarberry Project and other activities on public and private lands in the 
CWE analysis area.  

CWEs result from nonpoint source pollution caused by land disturbance related to timber harvest 
and other activities. Possible effects could be defined in relation to the following categories of state 
water quality objectives as defined in the Basin Plan (CRWQCB 1998): 

• Sediment—The suspended sediment load and suspended sediment discharge rate of surface 
waters shall not be altered in such a manner as to cause nuisance or adversely affect 
beneficial uses. 

• Turbidity—Waters shall be free of changes in turbidity that cause nuisance or adversely 
affect beneficial uses. (Specific allowable increases in turbidity levels are defined as 
natural turbidity levels measured in nephelometric turbidity units.)  

• Temperature—The natural receiving water temperature of intrastate waters shall not be 
altered unless it can be demonstrated to the satisfaction of the Regional Water Board that 
such alteration in temperature does not adversely affect beneficial uses. At no time or place 
shall the temperature of COLD or WARM intrastate waters be increased more than 5°F 
above natural receiving water temperature. 

• Pesticides—(1) No individual pesticide or combination of pesticides shall be present in 
concentrations that adversely affect beneficial uses; (2) Discharges shall not result in 
pesticide concentrations in bottom sediments or aquatic life that adversely affect beneficial 
use; (3) Pesticide concentrations shall not exceed those allowable by applicable 
antidegradation policies; (4) Pesticide concentrations shall not exceed the lowest levels 
technically and economically achievable; (5) Waters designated for use as domestic or 
municipal supply shall not contain concentrations of pesticides in excess of the Maximum 
Contaminant Levels set forth in California Code of Regulations, Title 22, Division 4, 
Chapter 15. 

Environmental analysis and proposed mitigations for fungicide use are described below in the 
section on fungicides and water quality. It is not projected that fungicide application would affect 
beneficial uses of water in these subwatersheds or any other portion of the analysis area.  

If cumulative effects on the subwatersheds were to occur, they could increase sediment, turbidity, 
and temperature. The beneficial uses at risk if this were to occur include warm and cold freshwater 
habitat, spawning habitat, wildlife habitat, commercial and sport fishing, and noncontact water 
recreation. There would likely be minimal or no risk to domestic and municipal water supplies, 
agricultural uses, hydropower generation, and water contact recreation, although increased 
sedimentation in Lake Oroville and New Bullards Bar Reservoir would slightly shorten the expected 
usable lifespan of these reservoirs. The greatest risk would likely be to those uses associated with 
habitat. The bulk of this risk from CWEs is associated with the existing condition of a disturbed 
landscape and the future foreseeable disturbance of that landscape from private timber operations and 
the release of stored legacy mining sediment and chemicals.  
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As described above, in most subwatersheds, the additional disturbance from the Sugarberry 
Project proposed activities would contribute only a minor percentage of the total risk of CWEs, and 
most subwatersheds have low to moderate risk of CWE with or without the proposed action. 
However, in several subwatersheds, a substantial proportion of the disturbance that would cause them 
to approach or exceed TOC is related to the proposed action. The application of BMPs and MMMs, 
including riparian buffers, is designed to reduce the risk that proposed activities under Alternative B 
could induce CWEs and affect beneficial uses of water. Measures to protect headwater and low-order 
tributaries would minimize effects to higher-order channels and protect downstream watershed values 
and beneficial uses. These measures would control sedimentation, and the potential for project-related 
sediment delivery to the immediate channel and channels downstream would be small, even where 
the overall state of disturbance of the watershed is high.  

General Effects – Measure 2: Fungicides and Water Quality. The proposed fungicide 
treatment to deter the spread of Heterobasidion annosum (annosus) root disease would be performed 
by manual application of Sporax® to freshly-cut stump surfaces. Sporax® is the trade name for borax 
(Na2 B4 O7 •10H2O or sodium tetraborate decahydrate). It is typically applied at a rate of one pound 
per 50 square feet of stump surface. This is equivalent to one pound of borax on 60 twelve-inch 
stumps (Sporax label, Wilbur-Ellis Company). Borax as used in forestry is identical to the material 
sold throughout North America as a household cleaning agent (Dost et al. 1996). Borate salts are 
rapidly converted to boric acid under conditions typically found in the environment. (The equivalent 
quantity of elemental boron [B] is used for risk assessment.) At physiologic pH and in most surface 
waters, exposure of organisms is primarily to boric acid. Risk assessments performed on this product 
indicate that it is of low toxicity to aquatic organisms, and that concentrations of borax or boric acid 
in runoff or spill scenarios are generally substantially lower than levels that would cause toxic effects 
or mortality in most organisms (USDA Forest Service 2006). Rapid dilution as well as the localized 
area and small quantities proposed for use would assure that no detectable quantities of borax would 
be present to affect water supplies, or any other beneficial uses of water.  

Direct Effects on Measure 2 – Fungicides and Water Quality. Buffer strips for streamside 
protection are prescribed in BMP 5-12 (Streamside Wet Area Protection During Pesticide 
Application), which would be observed by not applying Sporax® in RHCAs. Direct effects of 
Sporax® to aquatic and riparian systems would be prevented by observing RHCAs as no treatment 
areas. An accidental spill of Sporax® into a small water body is the only scenario that could result in 
concentrations that approach levels of observable effects to aquatic organisms, and this would be 
prevented by observing RHCAs and by the implementation of a spill plan (available in the Sugarberry 
project file). There is considered to be no risk of direct effects to beneficial uses of water from the 
proposed Sporax® application. 

Indirect Effects on Measure 2 – Fungicides and Water Quality. Indirect effects of Sporax® 
use for DFPZ maintenance under Alternative B would also be prevented by applying BMPs and 
HFQLG Act standard riparian buffers. Riparian buffers and BMPs would adequately protect all 
known beneficial uses of water, and water quality objectives would be achieved.  

Sporax® is proposed for use in DFPZ thinning and ITS units in the Lexington Hill area (units 7, 
33, 905 and 909). Application would occur at an average rate of approximately one pound per acre in 
unit 909, and at lower rates between one-quarter pound and two-thirds pound per acre in the other 
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units. These ranges of application rates are based on the estimated number of large stumps per acre 
requiring treatment to prevent annosus spread.  

Units 7 and 905 are within 300–600 feet of domestic water supplies for the communities of 
La Porte and La Porte Pines, respectively. These are shallow groundwater systems that could 
conceivably be affected by runoff from proposed Sporax® application areas. However, surface runoff 
and groundwater modeling indicate that concentrations delivered would be undetectable, and that any 
exposure through consumption of water from these sources would be far below the level of concern 
for any adverse health effects. Boron is a naturally occurring trace element that occurs at relatively 
high concentrations in some common agricultural products such as lemons and red cabbage. The EPA 
exempts agricultural commodities from tolerances for borate levels. Environmental background rates 
of boron exposure exceed levels that would be experienced from consumption of contaminated water 
by 125 to 625 times (USDA Forest Service 2006). Additionally, the La Porte water supply is located 
upslope of unit 7, so there is no plausible surface or groundwater flow path from the proposed 
Sporax® application area to the well. Therefore there is considered to be no risk of indirect effects to 
domestic water supplies from the proposed Sporax® application. 

As noted above, levels of borates that could be present in runoff water from Sporax® application 
areas are well below any that could produce observable effects in aquatic organisms. Therefore there 
is considered to be no risk of indirect effects to aquatic and riparian habitat from the proposed 
Sporax® application. 

Cumulative Effects on Measure 2 – Fungicides and Water Quality. As described in 
“Section 3.9.3.3: Affected Environment (Existing Conditions)” it is presently unknown if Sporax® 
has been applied on private timberlands within the analysis area. However, given the low toxicity and 
low ambient concentrations of Sporax® that could result from the proposed Sporax® application, it is 
implausible that there could be observable cumulative effects from the proposed action in 
combination with any other use of Sporax® in the area. Expected quantities of boron added to soil or 
water via runoff from Sporax® application areas are considerably lower than average background 
levels in soil and water (USDA Forest Service 2006), therefore there is considered to be no risk of 
cumulative effects to beneficial uses of water from the proposed Sporax® application. 

3.9.4.3 Alternative C 
Alternative C was developed in order to reduce the risk of CWE in subwatersheds that approach 

or exceed the TOC, either in the existing condition or with the proposed action (Alternative B). The 
focus of the alternative is to reduce the risk of possible CWEs in subwatersheds where either:  

1. The Sugarberry proposed action, future foreseeable actions and the past ten years of 
Forest Service activities will cause the subwatershed ERA total to exceed TOC 
(subwatershed 11); or  

2. Under the existing condition, the subwatershed ERA total exceeds TOC, and proposed 
activities appear to have the potential to cause direct, indirect, or cumulative effects to 
local or downstream values and beneficial uses (subwatershed 19).  
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Compared to Alternative B:  

3. Mechanical treatments for DFPZ implementation would be reduced in subwatershed 11. 
In subwatershed 11, 125 acres of tractor piling would be hand piled instead in unit 901A.  

4. Mechanical treatments for group selection would be eliminated in subwatershed 11 and 
reduced in subwatershed 19. A total of 20 acres of group selection treatments would be 
dropped, and 3.5 acres of group selection would be yarded by helicopter rather than 
ground-based logging systems.  

5. Mechanical treatments for ITS would be eliminated in subwatershed 11 and reduced in 
subwatershed 19. In subwatershed 11, 5 acres of ITS would be dropped. In subwatershed 
19, 13 acres of ITS would be yarded by helicopter rather than ground-based logging 
systems.  

6. Temporary road construction would be reduced by 0.7 mile. 

7. There would be no differences in aquatic and wildlife habitat restoration and aspen 
enhancement.  

Direct Effects on Measure 1 – CWE Analysis.  

Mechanical DFPZ Treatment—No mechanical RHCA treatment is proposed in RHCAs in the 
affected units under Alternative B, so there would be no difference in direct effects between 
Alternatives B and C. 

Group Selection—No group selection harvest would occur in RHCAs and SMZs under 
Alternative B, so there would be no difference in direct effects between Alternatives B and C. 

Individual Tree Selection—Limited reaching into SMZs would be permitted under 
Alternative B, so there would be a slight reduction in possible direct effects under Alternative C. 

Transportation Improvements—Reduced mileage of temporary roads would reduce the short-
term risk of erosion and sedimentation related to construction activities. Any possible detrimental 
effects to stream channels should be fully mitigated by the application of BMPs and by road closure 
and restoration following use. 

Aquatic and Wildlife Habitat Restoration and Aspen Enhancements—Since there is no 
difference in these proposed activities between Alternative B and Alternative C, there would also be 
no difference in direct effects.  

Indirect Effects on Measure 1 – CWE Analysis. 

Mechanical DFPZ Treatment—Because there is a reduction in mechanical activity in upland 
areas in the affected units between Alternative B and Alternative C, there would be a slight reduction 
in possible indirect effects between Alternatives B and C. 
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Group Selection—Because there is a reduction in the total area of group selection harvest 
between Alternative B and Alternative C, and a reduction in the area of ground-based yarding, there 
would be a moderate reduction in possible indirect effects between Alternatives B and C. 

Individual Tree Selection—Because there is a reduction in the total area of ITS harvest between 
Alternative B and Alternative C, and a reduction in the area of ground-based yarding, there would be 
a slight to moderate reduction in possible indirect effects under Alternative C. 

Transportation Improvements—Reduced mileage of temporary roads would reduce the short-
term risk of erosion and sedimentation related to construction activities. Any possible impacts to 
hillslopes and other upland areas that might affect stream channels or beneficial uses of water should 
be fully mitigated by the application of BMPs and by road closure and restoration following use. 

Aquatic and Wildlife Habitat Restoration and Aspen Enhancements—Since there is no 
difference in these proposed activities between Alternative B and Alternative C, there would also be 
no difference in direct effects.  

Cumulative Effects on Measure 1 – CWE Analysis. Table 3-44 compares percent of TOC for 
those subwatersheds with differences in treatment between Alternative B and Alternative C. 

Table 3-44. Percent TOC for Sugarberry subwatersheds  
with differing treatments between Alternative B and Alternative C. 

Percent of TOC 
Subwatershed Alternative B Alternative C 

11 118 <100 

19 172 170 
 

The reduction in area of group selection harvest, ITS harvest and mechanical DFPZ treatment, 
between Alternative B and Alternative C would decrease the short-term risk of additional cumulative 
effects, but the potential long-term benefits of these treatments would also be reduced. In the long 
term, possible benefits to aquatic and riparian systems associated with the reduced fire risk from fuels 
reduction and increased fire resiliency from stand improvements would be reduced compared to 
Alternative B.  

Direct, Indirect, and Cumulative Effects on Measure 2 – Fungicides and Water Quality. 
Under Alternative C, there would be a slight reduction in the quantity of fungicides applied to reduce 
the risk of spread of annosus fungi, because some acres where Sporax® application is proposed under 
Alternative B would not be harvested under Alternative C. As stated above, no negative 
environmental effects are anticipated from Sporax® application with the proposed action, therefore, 
under Alternative C, there are likewise no anticipated direct, indirect or cumulative effects from 
Sporax® application.  
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3.9.5 Past, Present, and Reasonably Foreseeable Future Actions 
All known future proposals for land-disturbing activities in the CWE analysis area are included in 

the summation of ERAs for the final cumulative off-site watershed effects assessment. Table 3-45 
presents the Plumas National Forest proposed future activities in the Sugarberry CWE analysis area. 

Table 3-45. Plumas National Forest future foreseeable actions in the Sugarberry CWE analysis area. 
Project Activity Acres Subwatersheds 

La Porte Pines Hazardous Fuels 
Reduction Project 

Mastication; Hand cut pile burn 57 15, 16 

American House Sanitation Salvage 
Timber Sale 

Salvage harvest; Tractor yarding 71 20, 27 

Port Wine Clustered Lady’s Slipper 
Orchid Prescribed Fire Study 

Underburn; Hand cut 6 22, 24 

South Fork DFPZ Unit 30 Commercial thinning; Underburn; Hand 
cut pile burn 

111 13, 14, 16 

 

The DFPZ treatments for the Sugarberry Project would be connected to other DFPZ projects 
currently being implemented, including the adjacent Slapjack and South Fork DFPZs.  

The Plumas National Forest is currently analyzing the Forest road system and OHV route 
network in the Travel Management environmental impact statement (EIS) process. At the conclusion 
of the analysis, it is likely that a number of roads and OHV trails will be proposed for closure and/or 
decommissioning, including roads and trails in the Sugarberry analysis area. Specific roads and trails 
to be proposed for closure are not known at the present time.  

There are numerous timber harvest plans filed on private lands. A list of all known past, present, 
and reasonably foreseeable future projects in the CWE analysis area are included in the Sugarberry 
“Hydrology Report.” Subwatersheds 7, 20, 21, 25, 26, 27, 28, 32, 33, 35, and 39 have proposed future 
private land activities. 

3.9.6 Summary of Cumulative Effects 
Measure 1: CWE Analysis. A comparison of ERA scores expressed as percent of TOC for each 

alternative is displayed in Table 3-46.  

Existing Condition. Portions of the CWE analysis area are a highly disturbed. Under the existing 
condition, 3 subwatersheds (11, 13, and 35) approach the TOC and 1 (19) exceeds the TOC. 
Subwatersheds 13 and 35 approach the TOC but are almost entirely privately owned. However, 
activities within these watersheds contribute to possible downstream cumulative effects. The 
subwatersheds that approach or exceed the TOC do so because: (1) timber harvesting practices on 
private land; (2) legacy mining activities; and (3) the high-density road network. 

Alternative A. Under the no-action alternative, DFPZ treatments, ITS, group selection, 
transportation improvements (road reconstruction, closure, and decommissioning), wildlife habitat 
restoration, aspen stand enhancement, and watershed restoration would not occur; consequently there 
would be no added risk of cumulative effects to watershed conditions from the Sugarberry Project. 
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Table 3-46. Summary of percent TOC for each alternative. 

Alternative A 
(No-Action) 

Alternative B 
(Proposed 

Action) Alternative C Subwatershed 
Number Subwatershed Name Percent TOC 

1 Whiskey Creek 26% 26% 26% 
2 Headwaters East Branch Slate Creek 8% 8% 8% 
3 Slate Creek Canyon 1 - Upper Slate Creek 31% 33% 33% 
4 Gibson Creek 48% 54% 54% 
5 East Branch Slate Creek 18% 20% 20% 
6 Wallace Creek 54% 56% 56% 
7 Potosi Creek 20% 23% 23% 
8 Sacketts Gulch 58% 63% 63% 
9 Upper Canyon Creek 1 14% 14% 14% 

10 Slate Creek Canyon 2 - St. Louis 63% 71% 71% 
11 East Branch Rabbit Creek 94% 118% 100% 
12 Cedar Grove Ravine 34% 37% 37% 

13 Unnamed tributary S Little Grass Valley 
Reservoir 83% 86% 86% 

14 Upper Lost Creek 31% 32% 32% 
15 Rabbit Creek 78% 96% 96% 
16 Unnamed tributary Rabbit Creek 35% 75% 75% 
17 Slate Creek Canyon 3 - French Camp 41% 46% 46% 
18 Wisconsin Ravine 26% 29% 29% 
19 Deacon Long Ravine 165% 172% 170% 
20 Valley Creek 39% 45% 45% 
21 Clarks Ravine 55% 81% 81% 
22 Pats Gulch 27% 37% 37% 
23 Upper Canyon Creek 2 20% 24% 24% 
24 Slate Creek Canyon 4 - Lucky Hill 23% 37% 37% 
25 American House Ravine 38% 45% 45% 
26 Slate Creek Canyon 5 30% 34% 34% 
27 Onion Creek 39% 50% 50% 
28 Slate Creek Canyon 6 31% 36% 36% 
29 Upper Rock Creek 58% 60% 60% 
30 Gold Run Creek 61% 68% 68% 
31 Canyon Creek - Sawmill Ravine 35% 36% 36% 
32 Slate Creek Canyon 7 - Diversion Dam 51% 56% 56% 
33 Slate Creek Canyon 8 - Stowman Ravine 50% 52% 52% 
34 Lower Rock Creek 42% 56% 56% 
35 Buckeye Creek 87% 87% 87% 
36 Brushy Creek 47% 54% 54% 
37 Middle Canyon Creek 15% 18% 18% 
38 Unnamed tributary Rock Creek 68% 78% 78% 
39 Slate Creek Canyon 9 - North Star 33% 39% 39% 
40 Upper Deadwood Creek 29% 30% 30% 
41 Slate Creek Canyon 10 - Oak Flat 23% 29% 29% 
42 Lower Canyon Creek 8% 14% 14% 
43 Slate Creek Canyon 11 - Lower Slate Creek 8% 10% 10% 
44 Lower Deadwood Creek 15% 21% 21% 
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Under the no-action alternative, long-term benefits to watershed condition that the proposed 
action and other action alternatives would provide through vegetation management, including 
reductions in fuel loads, increased soil cover and organic material in areas deficient in effective soil 
cover or large woody material; and enhancement of seral-stage diversity, would not occur. Other 
benefits of the action alternatives that would result from proposed transportation improvements, aspen 
stand enhancement and watershed restoration, and would promote beneficial changes in stream and 
meadow conditions would also not occur. Sedimentation in water bodies and riparian areas, degraded 
channels and meadow surfaces, limited ecosystem diversity, and impaired aquatic habitat connectivity 
would persist. 

Under the no-action alternative, there would be no fungicide application and no environmental 
effects associated with the application of fungicides would occur. 

3.9.6.1 Alternative B (Proposed Action) 
In most subwatersheds, the additional disturbance from the Sugarberry Project proposed activities 

would contribute only a minor percentage of the total risk of CWEs, and most subwatersheds have 
low to moderate risk of CWE with or without the proposed action. However, in several 
subwatersheds, a substantial proportion of the disturbance that would cause them to approach or 
exceed TOC is related to the proposed action. 

The ERA model indicates that the proposed action has the potential to increase the risk of off-site 
CWE in portions of the analysis area. Under Alternative B (the proposed action), 4 subwatersheds 
(13, 15, 21, and 35) approach and 2 subwatersheds (11 and 19) exceed the TOC. Subwatershed 11 
approaches the TOC under the existing condition, and would exceed the TOC under Alternative B. 
Subwatersheds 15 and 21 do not approach the TOC under the existing condition, but do approach 
TOC under Alternative B.  

For all subwatersheds, the past 25 years of harvest activities on the Plumas National Forest plus 
the proposed Sugarberry Project activities contribute anywhere from 0 to 70 percent of the total ERA 
score, with an average contribution of 25 percent. In the subwatersheds that currently approach or 
exceed the TOC, past activities on the Plumas National Forest combined with the proposed 
Sugarberry Project activities contribute between 0 and 36 percent of the total ERA score. In three of 
the six subwatersheds that approach or exceed TOC, the past and future activities on the Plumas 
National Forest would contribute in excess of 20 percent to the total ERA score. The largest 
contribution in these subwatersheds would be in subwatershed 21, where 36 percent of the total ERA 
would be a result of past activities and future activities on the Plumas National Forest, followed by 
subwatershed 11 with 23 percent.  

The proposed DFPZ, group selection, and ITS treatments are designed to promote the HFQLG 
Act desired condition of uneven-aged, multistoried, fire-resilient stands, while maintaining a healthy 
forest. An effective DFPZ would not entirely eliminate the possibility of high-severity wildfire 
affecting some watersheds, however, it would provide firefighters an opportunity to contain the fire 
and prevent it from spreading across larger portions of the landscape. DFPZ projects across the 
HFQLG Pilot Project region would treat other portions of the landscape, and over time, the aggregate 
risk of stand-replacing fires would be reduced. The potential risk of CWEs from stand-replacing 
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wildfire in the long term would greatly exceed the short-term increased risk of CWEs related to the 
proposed DFPZ treatments under the Sugarberry Project. Over time, implementation of these DFPZ, 
group selection, and ITS treatments across the landscape would provide seral stage diversity by 
adding patches of the youngest seral stages to portions of larger CWHR Size Class 4 and 5 stands. 
Under Alternative B these stand structure improvements would occur and in the long term provide 
possible benefits to aquatic and riparian systems associated with the fire resiliency of these stand 
improvements. Possible short-term increases in runoff and erosion related to these treatments could 
also occur. 

Transportation system improvements, streambank stabilization projects, fish barrier removal, and 
aspen stand and meadow enhancement projects would have long-term benefits for the subwatersheds, 
especially in the near-stream sensitive areas. Benefits would include reduction in road- and bank-
related erosion, drainage diversion and sediment deposition to channels; improved function and 
condition of channels and improved aquatic and riparian habitat; and increased availability of aquatic 
habitat to mobile species of fish, amphibians, and invertebrates from restoration of habitat 
connectivity. Short-term sediment increases that could result from these restoration activities would 
be outweighed by the ecological benefits and enhanced beneficial uses that are their objectives.  

If CWEs were to occur, their most likely expression would be increased channel erosion and 
chronic sedimentation related to increases in runoff and peak flow during high-intensity rain events. 
In particular, peak flow changes may cause increased sedimentation, changes in bedload transport, 
altered flow regimes, channel incision, undercuts and unstable banks, and channel morphology 
changes (Reid 1993). If a CWE were to occur as a result of the Sugarberry Project, it would most 
likely occur within low-gradient, third-order or greater reaches of the channel network and/or at major 
confluences. 

It is assumed that measures to protect headwater and low-order tributaries, including riparian 
buffers and implementation of effective nonpoint source conservation measures (BMPs), would 
minimize effects to higher-order channels and protect downstream watershed values and beneficial 
uses. These measures would control sedimentation, and the potential for project-related sediment 
delivery to the immediate channel and channels downstream would be small, even where the overall 
state of disturbance of the watershed is high.  

3.9.7 Alternative C  
Alternative C was designed to reduce the risk of CWE in subwatersheds that approach or exceed 

the TOC, either in the existing condition or with the proposed action (Alternative B). The focus of the 
alternative is to reduce the risk of possible CWEs in subwatersheds where either: (1) the Sugarberry 
proposed action, future foreseeable actions and the past ten years of Forest Service activities will 
cause the subwatershed ERA total to exceed TOC (subwatershed 11); or (2) under the existing 
condition, the subwatershed ERA total exceeds TOC, and proposed activities appear to have the 
potential to cause direct, indirect or cumulative effects to local or downstream values and beneficial 
uses (subwatershed 19). 
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Under Alternative C (compared to Alternative B): 

• Mechanical treatments for ITS and/or group selection would be eliminated or reduced in 
subwatersheds 11 and 19.  

• Mechanical DFPZ treatments would be slightly reduced in subwatershed 11.  

• Temporary road construction would be reduced by 0.7 mile. 

• There would be no differences in aquatic and wildlife habitat restoration and aspen 
enhancement.  

The reductions in proposed mechanical treatments between Alternatives B and C would lower the 
ERA total of subwatershed 11 to TOC or below, and would reduce the ERA total in subwatershed 19. 
CWE risks for sensitive and unstable sites and downstream resources would be reduced by the 
proposed changes.  

The reduction in area of group selection harvest, ITS harvest and mechanical DFPZ treatment 
between Alternative B and Alternative C would decrease the short-term risk of additional cumulative 
effects, but the potential long-term benefits of these treatments would also be reduced. In the long 
term, possible benefits to aquatic and riparian systems associated with the reduced fire risk from fuels 
reduction and increased fire resiliency from stand improvements would be reduced slightly compared 
to Alternative B. 
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3.10 Soils _______________________________________________  

3.10.1 Introduction 
The purpose of the Sugarberry Project is to promote the ecological health of lands and economic 

health and stability of communities in the northern Sierra Nevada. Proposed projects include 
2,100 acres of a DFPZ, 1,040 acres of group selection treatments, 155 acres of ITS treatments, 
transportation system improvements (road reconstruction, closure, and decommissioning), aspen 
regeneration, 100 acres of black oak stand enhancement, streambank restoration, stream crossing 
improvements, and meadow restoration. For more information refer to the Sugarberry “Proposed 
Action” on file in the project record. 

The purpose of the Sugarberry Soil Effects Analysis is to analyze the direct, indirect, and 
cumulative effects of the Sugarberry Project to long-term soil productivity. Soil productivity is the 
inherent capacity of a soil to support growth of plants, plant communities, and soil biota (USDA 
Forest Service 1995). The land management activities proposed under this project have the potential 
to benefit or adversely effect long-term soil productivity. Soil productivity is determined by 
measuring soil cover, soil porosity, and soil organic matter (see “Section 3.10.4: Indicators and 
Measurements”). For more detailed information on direct, indirect, and cumulative effects refer to 
“Section 3.10.7: Environmental Effects.” 

3.10.2 Regulatory Framework 
3.10.2.1 National Forest Management Act 

The National Forest Management Act of 1976 mandates that land management plans be prepared 
for each National Forest (see Plumas National Forest Land Resource Management Plan below), and 
that guidelines be specified that will:  

“Insure research on and (based on continuous monitoring and assessment in 
the field) evaluation of the effects of each management system to the end 
that it will not produce substantial and permanent impairment of the 
productivity of the land.” and 

“Insure that timber will be harvested from National Forest System lands 
only where - "(i) soil, slope, or other watershed conditions will not be 
irreversibly damaged.” 

3.10.2.2 Plumas National Forest LRMP 
The 1988 Plumas Nation Forest LRMP (referred to as the “Forest Plan”) specifies standards and 

guidelines for the maintenance and improvement of soil resources on page 4-44 (USDA 1988). A 
summary of these standards and guidelines is provided below, for more information see the 
Sugarberry “Soils Report” on file in the project record. 
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1. Prevent significant or permanent impairment of soil productivity. 

A. During project activities, minimize excessive loss of organic matter and limit soil 
disturbance according to the Erosion Hazard Rating (EHR) as follows: (a) EHR 4-8: 
Conduct normal activities; (b) EHR 9-10: Minimize or modify use of soil-disturbing 
activities; and (c) EHR 11-13: Severely limit soil-disturbing activities. 

B. Determine adequate ground cover for disturbed sites outside of SMZs during project 
planning on a case-by-case basis, based on specialist evaluation, using the following 
as a guide: (a) Low EHR (4-5): 40 percent minimum effective ground cover; 
(b) Moderate EHR (6-8): 50 percent minimum effective ground cover; (c) High EHR 
(9-10): 60 percent minimum effective ground cover; and (d) Very high EHR (11-13): 
70 percent minimum effective ground cover. 

C. To avoid land base productivity loss due to soil compaction, dedicate no more than 
15 percent of timber stands to landings and permanent skid trails. Measurement will 
be along the travel way and shall not include width of cut and fill slopes. 

3.10.3 Management Direction 
3.10.3.1 National Soil Management Handbook  

FSH 2509.18-91-1 (USDA Forest Service 1991) 
The Soil Management Handbook (USDA Forest Service 1991) is a national soils handbook which 

defines soil productivity and components of soil productivity, establishes guidance for measuring soil 
productivity, and establishes thresholds to assist in forest planning. The handbook contains the 
following definitions which are summarized in the Sugarberry “Soils Report” on file in the project 
record. 

3.10.3.2 Region 5 Soil Management Handbook  
FSH 2509.18-95-1 (USDA Forest Service 1995): 

The Forest Service Region 5 Soil Management Handbook establishes regional soil quality 
analysis guidelines and provides threshold values that indicate when changes in soil properties and 
soil conditions would likely result in a significant change or impairment of the soil productivity 
potential, hydrologic function, or buffering capacity of the soil. When these threshold values are 
exceeded the result is considered detrimental soil disturbance. The handbook states that the extent of 
detrimental soil disturbance that affects soil productivity, shall not be of a size or pattern that would 
result in a significant change in production potential for the activity area. The Region 5 soil quality 
analysis guidelines apply only to those areas dedicated to growing vegetation. They are not applied to 
other dedicated uses, such as system roads and developed campgrounds. 

The following is a summary list that includes soil properties, conditions, and associated threshold 
values to avoid detrimental soil disturbance and to evaluate management effects on soil productivity, 
soil hydrologic function, and soil buffering capacity. For more information refer to the Sugarberry 
“Soils Report” on file in the project record. 
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1. Soil porosity should be at least 90 percent of total porosity found under natural 
conditions. A 10 percent reduction in total soil porosity corresponds to a threshold for 
soil bulk density that indicates detrimental soil compaction. 

2. Organic matter is maintained in amounts sufficient to prevent significant short- or long-
term nutrient cycle deficits, and to avoid detrimental physical and biological soil 
conditions. Prescribe surface organic matter in amounts that would not elevate wildfire 
risk or severity to the point that desired organic matter for nutrient cycling cannot be 
achieved or maintained because of increased wildfire risk potential. If there is no viable 
alternative for providing surface organic matter without elevating wildfire risk, prescribe 
an amount that does not significantly increase wildfire risk and monitor soil nutrient 
status. Apply mitigation measures if decreased nutrient supply has the potential to affect 
ecosystem health, diversity or productivity. The prescribed amount shall not reduce the 
amount needed for soil cover to prevent accelerated erosion. Use the kinds and amounts 
of organic matter identified below.  

A. Surface organic matter is present in the following forms and amounts: 

a) Fine organic matter occurs over at least 50 percent of the area. Fine organic 
matter includes plant litter, duff, and woody material less than 3 inches in 
diameter. Use the presence of living vegetation that could contribute 
significant annual litter fall to compensate for conditions when immediate 
post-disturbance fine organic matter coverage is too thin or less than 
50 percent. The preference is for fine organic matter to be undisturbed, but if 
disturbed, the quantity and quality should avoid detrimental short- and long-
term nutrient cycle deficits.  

b) Large woody material is at least 5 well distributed logs per acre representing 
the range of decomposition classes defined in the Soil Management 
Handbook. Desired logs are at least 20 inches in diameter and 10 feet long. 
Protect logs in decomposition classes 3 through 5 from mechanical 
disturbance. Do not count logs less than 12 inches in diameter or stumps as 
large woody material. The amount of large woody material that is 
recommended should consider the potential for the ecological type in the 
project area to generate large woody material and also the fuel management 
objectives for the area.  

c) Large woody material and fine organic matter amounts (except when needed 
for essential erosion control) may be reduced to meet fuel management 
objectives in strategic fuel treatment areas, on fuel breaks, and in other critical 
areas. Evaluate or monitor soil nutrient status in fuel treatment areas and other 
areas that lack sufficient large woody material and fine organic matter. 

3. Soil Hydrologic Function – Avoid accelerated surface runoff, infiltration and 
permeability reduction of ratings to 6 or 8 as defined in the Region 5 EHR system. 
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4. Soil Buffering Capacity – Materials added to the soil must not alter soil reaction class, 
buffering or exchange capacities, or microorganism populations to the degree that 
significantly affects soil productivity, bioremediation potential, soil hydrologic function, 
or the health of humans or animals. 

Region 5 also recommends standard operating procedures (B and C clauses) to mitigate for 
detrimental soil disturbance. Detailed descriptions of all recommended B and C clauses that would be 
used during the implementation of the Sugarberry Project are included in Appendix A of this report. 

3.10.4 Indicators and Measurements 
The soil effects analysis is based on the soil quality analysis guidelines as described in the 

Region 5 Soils Management Handbook (see “Section 3.10.3: Management Direction”). Indicators 
analyzed include soil productivity, soil hydrologic function, and soil buffering capacity. 

3.10.4.1 Indicator 1: Soil Productivity 
Soil Productivity is the inherent capacity of a soil to support growth of plants, plant communities, 

and soil biota (USDA Forest Service 1995). Important measures of soil productivity include: soil 
cover, soil porosity, and organic matter. 

Measure 1: Effective Soil Cover. Effective soil cover consists of low-growing vegetation 
(grasses, forbs and prostrate shrubs), plant and tree litter (fine organic matter), surface rock 
fragments, and may also include applied mulches (straw or chips) (USDA Forest Service 1995). 
Vegetative cover serves several purposes in the mitigation of accelerated soil erosion by dissipating 
the energy of falling raindrops through interception (California Soil Survey Committee 1989). 
Without vegetative cover, an intense storm can generate large quantities of sediment from hillslopes 
(Cawley 1990). The litter layer absorbs water, increases storage capacity, and slows the velocity of 
overland flow. At higher velocities of overland flow, falling rain causes rain splash which detaches 
and mobilizes soil particles and overland flow occurs as sheet-wash. Effective soil cover was 
measured in field surveys, and the EHR system was used to quantify the kind, amount, and allowable 
disturbance of soil cover necessary to prevent detrimental accelerated soil erosion as defined by the 
Forest Plan (see the “Analysis Methods” section). 

Measure 2: Soil Porosity. Soil porosity is the volume of pores in a soil that can be occupied by 
air, gas, or water and varies depending on the size and distribution of the particles and their 
arrangement with respect to each other. A 10 percent reduction in total soil porosity corresponds to a 
threshold for soil bulk density that indicates detrimental soil compaction (USDA Forest Service 
1995). Detrimental soil compaction was determined in field surveys at a depth of 4 to 8 inches (see 
the “Analysis Methods” section). The use of heavy forestry equipment and frequent stand entries 
increases bulk density and decreases the porosity of soils, which increases the potential for 
detrimental compaction (Powers 1999). The degree and extent of susceptibility to compaction is 
primarily influenced by soil texture, soil moisture, depth of surface organic matter, ground pressure 
weight of the equipment, and whether the load is applied in a static or dynamic fashion. The potential 
or possible effects of compaction on tree growth are well documented (Poff 1996). Effects of soil 
compaction can cause increased soil strength, slowed plant growth, impeded root development, poor 
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water infiltration, restricted percolation, increased overland flow during high precipitation events, and 
cause plant nutrients to be relatively immobile. 

Measure 3: Soil Organic Matter. Soil organic matter consists of living biomass (plant roots, 
microorganisms, invertebrates, and vertebrate fauna) and dead biomass (dead bark, large woody 
debris, litter, duff, and humus materials). Soil organic matter is the primary source of plant-available 
nitrogen, phosphorous, and sulfur, provides habitat for the diverse soil biota that carry out energy 
transformation and nutrient cycles, contributes to soil structure and porosity of soils, protects soils 
from erosion, and enhances infiltration and hydrologic function (Neary et. al. 2005). The Region 5 
Soil Management Handbook provides recommended measures and thresholds for maintaining soil 
organic matter in the amounts sufficient to prevent significant short- or long-term nutrient cycle 
deficits and to avoid detrimental physical and biological soil conditions (see the “Management 
Direction” section). Measures include fine organic matter and large woody material. Fine organic 
material includes plant litter, duff, and woody material less than 3 inches in diameter. Large woody 
material consists of down logs that are least 20 inches in diameter and 10 feet long. Fine organic 
matter and large woody material was collected during the Sugarberry Forest Inventory and Analysis 
and soil field surveys. 

3.10.4.2 Indicator 2: Soil Hydrologic Function 
Soil hydrologic function is the inherent capacity of a soil to intake, retain, and transmit water and 

is influenced by infiltration and permeability (USDA Forest Service 1995). Infiltration is the rate of 
water movement into the soil and is determined by soil texture and soil porosity (USDA Forest 
Service 1990). Permeability is the rate at which water percolates or moves down through the soil and 
is primarily based on soil porosity (USDA Forest Service 1990). The Plumas National Forest Soil 
Resource Inventory (USDA Forest Service 1988) included an estimation of infiltration and 
permeability for each soil map unit and this information is included in Appendix B of this report. 
Infiltration rates are grouped according to the intake of water when soils are thoroughly wet and 
receive precipitation from long duration storms and are described as high (low runoff potential), 
moderate, slow, and very slow (high runoff potential). Permeability is measured as the number of 
inches per hour that water moves downward through saturated soil and is described as: very slow, 
slow, moderately slow, moderate, moderately rapid, rapid, and very rapid. The EHR system was used 
to estimate soil hydrologic function. 

3.10.4.3 Indicator 3: Soil Buffering Capacity 
Soil buffering capacity is the inherent capacity of soil to absorb, filter, or degrade added 

chemicals, heavy metals, or organic materials (USDA Forest Service 1995).  

3.10.5 Analysis Methods 
3.10.5.1 Geographic Scope of the Soil Effects Analysis 

The scope of the analysis for direct, indirect, and cumulative effects for all proposed activities is 
limited to the proposed treatment units. Changes to soil productivity do not occur outside of the 
proposed treatment units. Refer to the “Sugarberry Project Map” on file in the project record for 
proposed treatment unit locations. 
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3.10.5.2 Time Frame of the Soil Effects Analysis 
The current soil conditions observed reflect the cumulative effects of past activities, regardless of 

when they took place, so there is no definite time frame or limit for the analysis. For example, if 
multiple activities have occurred in a given treatment unit over the past 50 years, it is not necessarily 
possible to separate the effects of older treatments from more recent ones. As a result, it is not 
practical to set a time constraint on those effects. The future timeframe for the soils analysis must 
extend until the resource has recovered from the impact of the proposed activities. The persistence of 
soil effects into the future can vary widely. For example, soil cover may recover within one to two 
years following a treatment. Soil compaction, however, may last for decades. 

3.10.5.3 Field Data Collection 
A representative sample of proposed treatment units were surveyed in fall 2005 and summer of 

2006. The sampling strategy took in to account the level and similarity of known past management 
activities, soil map unit occurrence and soil type, slope configuration, and the level of soil disturbance 
expected from the proposed management activity. Non-surveyed proposed treatment units are 
expected to have similar existing conditions and project effects in surveyed proposed treatment units 
A correlation between surveyed and non-surveyed proposed treatment units is located in Table 5 of 
the Sugarberry “Soils Report” on file in the project record, (“Existing Condition” section). There are a 
few non-surveyed proposed treatment units where existing condition is unknown, because a 
comparison cannot be made to surveyed proposed treatment units as a result of different known past 
management activities or soil types (see below). The following criteria were utilized to stratify which 
proposed treatment units have similar existing conditions. 

Level of Ground Disturbance Created by the Sugarberry Project. Surveys were conducted on 
high priority proposed treatment units. High priority proposed treatment units included thinning, 
group selection, and ITS treatments areas with ground-based mechanical equipment operations. These 
types of treatments have the potential to adversely affect long-term soil productivity. For group 
selection treatment areas, the silviculturalist determined the maximum area available for group 
selection treatments. Within this larger area multiple 1–2 acres plots could be treated for group 
selections. The maximum area available for group selection was analyzed for the maximum area that 
could potentially have disturbance to soil indicators. The treatment units proposed for skyline or 
helicopter (including group selection treatments and aspen restoration) were not surveyed. Skyline 
and helicopter were selected for this method of treatment due to the steep slopes. Skyline and 
helicopter treatments do not employ mechanical ground-based equipment; because of this, soil cover 
would not be removed, and there would not be additional detrimental soil compaction. Therefore, 
they were not included in the calculations for the cumulative effects analysis. 

Hand cut and pile burn and underburning was a selected treatment method in area of steep slopes, 
treatment units that are mostly composed of RHCAs (RHCAs are buffer streams used to protect 
streams during land management activities), and areas of black oak restoration. Typically these areas 
do not have known past management activities in the last 25 years and there is thick duff and litter 
layer (soil cover) and high fuel loading conditions. Under the existing condition proposed 
underburning treatments exceed the Forest Plan standards and guides for effective soil cover (see 
“Section 3.10.6: Existing Condition”). Observations of past projects (BMP monitoring of the Brush 
Creek DFPZ) that used prescribed burning on areas with similar fuel types and fuel loading 
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conditions have not resulted in a loss of soil cover below Forest Plan standards and guidelines. This 
was due to an existing condition having a thick duff and litter layer that does not burn all the way to 
the topsoil and needle cast following the burn. Due to the similar fuel types and fuel loading 
conditions between the Brush Creek and Sugarberry Projects it is expected that the post-project 
conditions in Sugarberry Project would exceed “Forest Plan” standards and guides for soil cover. 
Therefore, they were not included in the calculations for the cumulative effects analysis, but 
discussion of possible cumulative effects to soil productivity is included in this report (see 
“Section 3.10.7: Environmental Effects”).  

Areas of road reconstruction or new road construction were not analyzed for effects to soil 
indicators. Forest Service system roads are designated by the Forest Plan as areas unsuitable for 
timber growth and are not include as part of a timber stand. Proposed road decommissioning and 
restoration activities were considered an improvement to soil productivity and are discussed in this 
report (see “Section 3.10.7: Environmental Effects”). 

Known Past Land Management Activities. Surveys were conducted in proposed treatment units 
with known and unknown past land management activities. An emphasis was placed on proposed 
treatment areas with known past land management activities that had the potential to cause 
detrimental soil compaction or soil erosion and displacement (areas with the use of ground based 
mechanical equipment). Past land management activity information was based on information 
gathered for the hydrology cumulative off-site watershed effects assessment (for more information 
see “Section 3.9: Hydrology”). Information for the proposed treatment units was gathered for the past 
25 years, but the existing condition of the soils could be a result of activities dating back further in 
time.  

Surveyed proposed treatment units were compared to non-surveyed proposed treatment units with 
similar past land management activities, occurring during the same year, within similar soil map units 
(even though soil moisture conditions are unknown at the time of activity). Ten of the non-surveyed 
proposed treatment units have an unknown existing condition, because this comparison could not be 
accomplished. Table 3-47 includes the expected cumulative effects of these proposed treatment units. 

Table 3-47. Proposed treatment units with an unknown existing condition due to past land 
management activities differing from past land management activities surveyed. 

Proposed Treatment 
Unit Number Proposed Treatment Alternative B 

Proposed Treatment 
Alterative C 

11P, 12P1, and 903 Hand cut and Pile Burn – No cumulative effects. Same as Alternative B 

608, 649, 900, and 910 Group selection skyline – No cumulative effects. Same as Alternative B 

911 
Mastication – increases soil cover and organic matter, and does not 
cumulatively effects soil compaction (see “Section 3.10.7: 
Environmental Effects”). 

Same as Alterative B 

912 

Underburn and group selection tractor and cable. Tractor methods will 
mostly likely decrease soil cover and organic matter and increase soil 
compaction. However it is expected that soil cover would exceed 
standards and guides and that increases in soil compaction would not 
effect biomass production in this unit (see “Section 3.10.7: 
Environmental Effects”). 

Same as Alterative B 

913 Underburn – No cumulative effects. Same as Alterative B 
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Surveyed proposed treatment units recorded past land management activities typically containing 
legacy skid trails, landings, or temporary roads. This suggests there were past land management 
activities greater than 25 years within the soils effects analysis area. Most likely past land 
management practices occurred within all proposed treatment units. 

Known Soils Types. Surveys were conducted in the majority of known soil map units and soil 
types contained within the proposed treatment units. Based on a GIS analysis, there are forty-five soil 
map units identified within the soil effects analysis area (see “Section 3.10.6: Existing Condition”). 
An emphasis was placed on soil types that are more susceptible to detrimental compaction and 
surface erosion due to loss of soil cover because of past and future land management activities. This 
information was based on soil map units identified in the Plumas National Forest Soil Resource 
Inventory (USDA Forest Service 1989), which is an Order 3 soil survey. These general soil map units 
do not delineate the exact location of each soil type. The map units usually consist of a group of soils 
that occupy particular portions of the landscape. A soil map unit is an association or complex of soil 
components and does not necessarily consist of similar soils. They consist of geographically 
associated soils that may be, and usually are, different in their characteristics and their suitability for 
use and management. Soil textures were determined in proposed treatment units surveyed. 

Proposed treatment units 510 and 647 were not surveyed and contain soil map units that do not 
correlate with proposed treatment units surveyed. In these treatment units the existing condition is 
unknown; however, these proposed treatments are expected to have no cumulative effects as a result 
of helicopter logging operations. 

Geographic and Topographic Location. Proposed treatments that had the same past land 
management activity, occurring during the same year, with the same or similar soil map unit, and the 
same topographic location are expected to have similar existing conditions and project effects. Even 
though soil moisture conditions are unknown at the time of the past treatments, the same treatment 
prescription was applied in the same year on the proposed treatment units that were determined to 
have similar past management activity effects on a particular soil map unit.  

Proposed treatment units that were surveyed with the similarities mentioned above do have 
similar existing conditions (see “Section 3.10.6: Existing Condition”). The proposed treatments that 
were not surveyed were adjacent to surveyed proposed treatment units on similar topography. The 
non-surveyed units were examined in the field and appeared to have similar conditions to the 
surveyed units. 

Field Surveys. Data collection included point sampling in proposed treatment units along 
systematic randomized transects, which were designed to sample the geographic and topographic 
extent and variation of those proposed treatment units. Transects were randomly located using a 
topographic map and modified in the field to ensure collection of the necessary information. Transect 
length, number of sample points, distance between sample points, and number of transects required 
for adequate sample size were determined using the topographic map scale. The data was collected 
systematically along each transect. The number of sample points along each transect varied between 
20 to 40 sample points, depending on the unit size and variation in soil type and topography. 
Information on slope, soil texture, detrimental soil compaction, soil cover, soil disturbance, and large 
woody debris was recorded at each sample point. For detailed information of data collected at each 
sample point refer to the Sugarberry “Soils Report” on file in the project record. 
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3.10.5.4 EHR 
EHR is a risk assessment of specific soil factors that induce accelerated erosion (USDA Forest 

Service 1990) and was determined for each proposed treatment unit surveyed. The purpose of the 
EHR is to: (1) evaluate the likelihood of accelerated sheet and rill erosion from a specific soil 
disturbing activity, (2) evaluate the risk for adverse consequences, and (3) identify approximate soil 
cover amounts need to achieve an acceptable risk. EHR was computed using the California Soil 
Survey Committee EHR Computation Form (California Soil Survey Committee 1989). The form is 
based on the following components: soil erodibility factors, runoff production factors, runoff energy 
factor, and soil cover factors. For more information on EHR refer to the Sugarberry “Soils Report” on 
file in the project record. EHR Risk Ratings are based on Table 3-48. 

Table 3-48. EHR risk rating. 
Numerical Value Risk Rating 

<4 Low 

4–12 Moderate 

13–29 High 

>30 Very High 
 

3.10.5.5 Sporax Risk Assessment 
To prevent the spread of Heterobasidion annosum (annosus) root disease, the use of sodium 

tetraborate decahydrate (a fungicide treatment) is proposed under the Sugarberry Project. Sodium 
tetraborate decahydrate, also know as borax, is the active ingredient and sole constituent in Sporax®. 
Sporax® is not applied as a liquid using backpack, broadcast or aerial spray methods and it is not 
applied directly to vegetation (USDA Forest Service 2006). Sporax® is applied to freshly-cut stump 
surfaces and is typically applied at a rate of 1 pound per 50 square feet of stump surface. This is 
equivalent to one pound of borax on 60 twelve-inch stumps (Sporax label, Wilbur-Ellis Company). 

It is presently unknown if the fungicide Sporax® has recently been applied on private land within 
the Sugarberry soil effects analysis area. No recent use of the product has occurred on National Forest 
System lands in the area. Boron is the agent of toxicological concern from Sporax® and occurs 
naturally in soil (USDA Forest Service 2006). The use of Sporax® in the control of annosum root 
disease does not present a significant environmental risk under most conditions of normal use, even 
under the highest application rate. Given the highly focused application method for Sporax®, 
application of granular product to cut tree stump surfaces, exposures considered for environmental 
risk assessments are limited to those which are expected to result in significant exposure due to spill 
or by runoff. According to the SERA risk assessment (USDA Forest Service 2006) the effects of 
Sporax® to soil microorganisms essential for formation of soil organic matter have not been 
characterized, and there is a risk of environmental exposures effecting nontarget microorganism. 
However, given the atypical application method for Sporax®, widespread exposures are not likely and 
the risk of effects to soil indicators is minimal. 

Based on the low risk from the application of this product, as described above, it is assumed that, 
even if the product has been used on adjacent private lands, there is a negligible likelihood of effects 
from Sporax® or related degradates to all soil indicators as a result of the proposed Sugarberry 
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Project. Therefore cumulative effects of Sporax® to soil indicators were not included in 
“Section 3.10.7: Environmental Effects.”  

3.10.6 Existing Condition 
3.10.6.1 Soil Types and Soil Map Units 

The Plumas National Forest Soil Survey was utilized to determine which soil map units occur in 
the soil effects analysis area. A GIS analysis summary was performed with the soil effects analysis 
area to calculate acres and percent of each soil map unit. A detailed description of each soil map unit 
is contained in the Sugarberry “Soils Report” on file in the project record.  

The Holland family (soil map units 198, 199, and 200), basic is within 12 percent of the soil 
effects analysis. This soil type is one of the most productive soils and one of the most unstable soils 
on the Plumas National Forest. The Holland family soils are prone to mass instability on steep slopes 
and are highly susceptible to detrimental compaction when the soil moisture content is near field 
capacity. Other soil map units within the soil effects analysis area that contain Holland family soils 
include: soil map unit 130, Clallam Holland families complex (less than 1 percent); soil map unit 169, 
Forebes Holland families complex (4 percent); and soil map units 208, 209, and 210, Holland Clallam 
families complex (10 percent).  

The Hurlbut family (soil map units 211 and 212) is located within twelve percent of the project 
area. For this soil group, soil cover maintenance is essential due to the erosive nature of these soils.  

Twelve percent of the analysis area is composed of the Waca Woodseye families complex (soil 
map units 293, 294, 295, and 296). This soil map unit is prone to erosion in areas without effective 
soil cover and commonly has mass instability on slopes greater than 50 percent.  

Six percent of the analysis area is composed of the Smokey family (soil map units 265 and 266). 
In this soil, family mass instability occurs in roaded areas and on slopes greater than 50 percent. Other 
soil map units within the soil effects analysis area that contain the Smokey family soils include: the 
Uvi Smokey families complex, soil map unit 286 (8 percent), and soil map unit 287 (5 percent). Soils 
in the Uvi Smokey families complex are prone to surface erosion in areas without effective soil cover.  

Another 6 percent of the analysis area contains the Gibsonville Waca families complex (soil map 
units 179, 180, and 181). This soil family is highly susceptible to erosion in areas without effective 
soil cover.  

Four percent of the analysis area is composed of the Aiken family (soil map units 101 and 102) 
and this soil type is highly susceptible to detrimental compaction when the soil moisture content is 
near field capacity. 

Other minor occurrences (<1 percent) within the soil effects analysis area include the Deadwood 
family, Dubakella family, Josephine family, Kistrin family, Mariposa family, Toiyabe family, and 
Portola family. All of these soil types are prone to surface soil erosion when there is lack of effective 
ground cover. 
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3.10.6.2 Existing Condition of Indicator 1: Soil Productivity 
The Sugarberry “Soils Report” contains a table explaining the correlation between surveyed and 

non-surveyed proposed treatment units based on criteria explained in “Section 3.10.5: Analysis 
Methods.” This section provides a summary of the existing condition. 

Existing Condition – Measure 1: Soil Cover. Percent of effective soil cover was measured 
through field surveys and the EHR system is used to determine the kind, amount, and disturbance of 
soil cover necessary to avoid detrimental accelerated soil erosion (USDA Forest Service 1995). 
Standards and guides for effective soil cover are listed on page 4-44 of the Forest Plan (see 
“Section 3.10.2: Regulatory Framework”). The Sugarberry “Soils Report” contains a table displaying 
the existing condition of effective soil cover and the calculated EHR for proposed treatment units. 
Under the existing condition all of the proposed treatment units have an EHR rating with a numerical 
value below 8. According to the Forest Plan standards and guides, the Plumas National Forest can 
conduct normal activities during this project. Under the existing condition all of the proposed 
treatment units meet or exceed Forest Plan standards and guides for percent effective soil cover. 

Under the existing condition all of the proposed treatment units have an EHR rating with a 
numerical value below 8. According to the Forest Plan standards and guides, the Plumas National 
Forest can conduct normal activities during this project.  

Under the existing condition all of the proposed treatment units meet or exceed Forest Plan 
standards and guides for percent effective soil cover. 

Existing Condition – Measure 2: Soil Porosity. Detrimental soil compaction was determined at 
each sample point along transects. Sugarberry “Soils Report” contains a table displaying the existing 
condition of detrimental soil compaction determined in proposed treatment units. Detrimental 
compaction was not measured in 49 percent (27 out of 55) of the proposed treatments surveyed. The 
majority of the Sugarberry Project area has had past land management activities, and locations of 
landings, skid trails, and temporary roads are still visible on the landscape. Most areas with previous 
disturbance were not found to be detrimentally compacted for the following reasons: low risk soil 
type (soil types that do not compact due to a low clay content or high rock fragment content occurs 
throughout the project area); operations probably occurred during dry soil periods; have had sufficient 
time since the last disturbance to naturally revegetate; or have been subsoiled to reduce impacts from 
detrimental compaction. However, based on data collection, there are areas within proposed treatment 
units that are detrimentally compacted and have not fully recovered since the stand was last entered. 
The areal extent of detrimental compaction ranges from 4 to 20 percent. In some cases, recovery has 
not occurred because of recreational uses such as camping on landings or OHV traffic (all-terrain and 
four-wheel drive vehicles, etc.) on the skid trails and temporary roads. 

Standards and guides on page 4-44 of the Forest Plan state “to avoid land base productivity loss 
due to soil compaction; dedicate no more than 15 percent of timber stands to landings and permanent 
skid trails.” The Feather River Ranger District has not dedicated landings and permanent skid trails 
during past timber harvesting projects. The Forest Plan does not establish a threshold standard for 
detrimental soil compaction (compaction of soil at a depth of 4 to 8 inches). The Region 5 Soil 
Management Handbook defines a 10 percent reduction in total soil porosity corresponds to a 
threshold for soil bulk density that indicates detrimental soil compaction (USDA Forest Service 
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1995). This analysis threshold is for site specific measurements and does define an areal extent 
threshold for detrimental compaction of activity areas.  

Existing Condition – Measure 3: Soil Organic Matter. Percent of fine organic matter and the 
amount of large woody debris per acre was calculated based on measurements from field surveys, and 
a table displaying the existing condition of soil organic matter is included in the Sugarberry “Soils 
Report.” The Region 5 Soil Management Handbook lists recommended thresholds for fine organic 
matter and large woody debris (see “Section 3.10.3: Management Direction” above).  

Under the existing condition fine organic matter meets or exceeds the recommended threshold in 
the majority of the proposed treatment units. However, proposed treatment units 12P2, 123, and 904 
are below the recommended threshold under the existing condition (Table 3-49). 

Table 3-49. Proposed treatment units below the Region 5 recommended threshold for fine organic 
matter. 

Proposed 
Treatment 

Unit Number 

Non-Surveyed Proposed 
Treatment Unit(s) with 

Similar Conditions 

Percent 
Fine 

Organic 
Matter Reason for Treatment Unit Below Standards 

12P2 11P 40 
This unit does have an effective soil cover of 84 percent and is 
a plantation. There were several points where vegetation 
occurred with bare soil underneath the vegetation. 

123 

113, 120, 154 (these units 
are also similar to unit 111, 
which contains 72 percent 
fine organic matter). 

48 

This unit does have an effective soil cover of 88 percent. The 
unit had several points that contained large woody debris. 
Also this unit had hydraulic mining activities and evidence of 
past land management activities. 

908  48 

This unit does have an effective soil cover of 68 percent and is 
a plantation. This unit is part of a DFPZ with past management 
activities (thinning, mastication, and pile burning) occurring 
during 2004. 

 

Large woody debris material meets or exceeds the recommended threshold in the majority of the 
proposed treatment units surveyed under the existing condition. However, proposed treatment units 
15, 15P1, 21, 42, 55, 57, 70, 72, 92, 102, 107, 109, 130, 638, 639, and 907A are below the 
recommended threshold (Table 3-50).  

Proposed treatment units 15P1 and 907A are plantations. Plantations in the Sugarberry Project 
area range in age from 15 to 30 years old. Most of the plantations were established from previous 
clearcuts or wildfires. Previous management activities had different large woody debris requirements 
than the Region 5 Soil Management Handbook recommended thresholds. Trees in these plantations 
have not yet reached suitable dbh or heights for the development of large woody material (desired 
logs are at least 20 inches in diameter and 10 feet long, but need to be at least 12 inches in diameter). 
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Table 3-50. Proposed treatment units below the Region 5  
recommended threshold for large woody debris. 

Proposed  
Treatment Unit 

Number 

Proposed Treatment Units 
(not surveyed with similar 

conditions) 

Total Large Woody 
Debris (Down Logs)  

(per acre) 
15 — 4 

15P1 — 4 

21 LP1, LP2, 14B, 526, 905B 1 

42 — 0 

55 — 3 

57 — 3 

70 — 3 

72 626 1 

92 — 3 

102 — 4 

107 — 0 

109 — 3 

130 — 0 

639 638 2 

907A — 1 

 

Continued management of plantations as part of the Sugarberry Project would accelerate the 
diameter and height growth of residual trees, provide periodic inputs of woody debris from thinning 
operations, and provide for future opportunities for recruitment of snags and down woody material. 
Precommerical thinning, especially by mastication, would generate shredded woody material to be 
left on the soil surface, which may have beneficial effects to soil moisture, temperature, and nutrient 
cycling. Subsequent commercial thinning would also generate woody material from tops and limbs, 
which could be piled and burned or some of the piles could be left unburned to meet wildlife and soil 
requirements. Once trees in the plantations reach diameters of at least 20 inches (expected after 
approximately 40 years of growth; Oliver 1997), these 20 inch dbh and greater trees could be used 
during subsequent harvests to create snag and large down logs in areas where they are deficit. 

For proposed treatments that are not plantations, high quantities of large woody material are not 
expected to exist equally across the landscape. Overall, less productive soil types, such as exposed 
sites including ridgetops or south-facing slopes, serpentine sites, and areas with shallow or erosive 
soils, are expected to have less downed large woody material due to more open forest cover and 
slower growth rates of vegetation. Productive sites are capable of growing vegetation more quickly 
and producing high tree densities associated with mortality.  

Management of forestlands over the last 150 years has affected the quantity of large woody 
material. In some areas, historical logging, grazing, fires, and mining created very open forests. These 
areas were naturally regenerated and vegetation is now reaching the diameter size classes and 
densities high enough to begin to create large woody material. The process can be slowed further, 
however, due to protected medium to high canopy conditions limiting blowdown of standing dead 
wood, or snags. Snags may stand for many years before falling and consequently becoming large 
woody material. Additionally, past thinning projects across the project area would have limited 
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potential density-related mortality by removing trees in dense conditions to create growing space for 
residual trees healthy trees. 

3.10.6.3 Existing Condition Indicator 2: Soil Hydrologic Function 
The majority of soil map units in the soil effects analysis area (57 percent) have water movement 

in soil ratings (infiltration and permeability) of eight. These soil map units have a slow to very slow 
infiltration rate under natural conditions which indicates a higher level of risk of accelerated runoff if 
sufficient levels of effective soil cover are not present, as discussed in “Section 3.10.6.1: Soil Types 
and Soil Map Units.” 

Under the existing condition all proposed treatment units meet or exceed Forest Plan standards 
and guide for effective soil cover. In the majority of the proposed treatment unit surveyed, detrimental 
compaction has occurred in locations of landings, skid trails, and temporary roads. However, there 
does not appear to be significant changes in the soil hydrologic function within a timber stand. 
Increased surface runoff and erosion only occurs in site specific locations, such as skid trails and 
temporary roads where vegetation has not recovered and functioning waterbars do not exist. Typically 
this occurs in areas with high recreational uses. 

3.10.6.4 Existing Condition Indicator 3: Soil Buffering Capacity 
The soil buffering capacity of soils within the project area is not known. Boron is the agent of 

toxicological concern from Sporax® and occurs naturally in soil (USDA Forest Service 2006). No 
large wildfires or widespread applications of chemicals that might affect soil pH, cation exchange 
capacity, or nitrogen availability have occurred within most of the project area. 

3.10.7 Environmental Effects 
Forest stands in the project area have unnaturally dense understories of shade tolerant hardwoods 

and conifers. These crowded stands are less fire resilient and are more susceptible to insect and 
disease attack due to stress from competition for water, light, and nutrients. The purpose of the DFPZ 
treatments is to create fuel breaks by breaking up the fuel strata (the vertical and horizontal continuity 
of both live and dead vegetation that affects the way fuels burn) primarily along ridge tops. 
Treatments would reduce the risk of large and intense wildfire and enhance firefighting capabilities 
by providing improved access for suppression crews and increasing the amount of fireline the crew 
can establish in a given time period. For more information refer to “Section 3.3.3: Vegetation, Fire, 
and Fuels Analysis.” The purpose of group selection treatments is to regenerate fire-resilient species 
using an uneven-aged management strategy. These treatments provide seral stage diversity by adding 
patches of the youngest seral stages to portions of larger CWHR class (stage) 4 and 5 stands. The 
purpose of ITS treatments is to prevent the spread of insect and disease and reduce overstocking. By 
removing the diseased and suppressed trees immediately around group selections, the stand would 
become more vigorous. The desired condition is having fire and insect resilient stands, including a 
higher proportion of shade intolerant species in the overstory and reduced crowding in the understory. 
This condition would also allow plant species that do not germinate in a dense stand the opportunity 
to grow and provide greater floral biodiversity.  
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The purpose of treatment in black oak stands is to reduce competing vegetation by hand thinning 
treatments. Due to past management activities, in many parts of the project area, black oak remains 
only as scattered remnants in mixed conifer forests. Oak seedlings, particularly those stressed by 
competing vegetation, grow slowly and many often die before developing characteristics of value to 
wildlife. Crowding also causes stands to become more flammable. This is a concern because black 
oaks are vulnerable to crown fires, which kill oaks of all ages. Black oak stands provide food, as well 
as nest sites for species such as the California spotted owl and its prey, and the northern flying 
squirrel.  

Lack of disturbance is limiting aspen regeneration. Aspen clones depend on disturbances such as 
fire to regenerate both vegetatively (clonal root sprouts or suckers) and sexually. Due to a lack of 
periodic burning, aspen stands throughout northern California are largely senescent (growing old; 
decaying by time) and are rapidly declining in number and size. Conifer invasion into aspen stands is 
a symptom of minimal recent disturbance. Aspen clones in temperate regions of the Northern 
Hemisphere are up to 12,000 years old and may help provide long-term soil stability in areas with 
frequent disturbance and short growing seasons. Aspen stands allow filtered sunlight to reach the 
forest floor, therefore resulting in more diverse and different understory vegetation than the 
surrounding forest. This provides nesting and foraging habitat for a variety of species, such as 
songbirds, raptors, and deer. Proposed aspen enhancement would remove encroaching conifers to 
increase water, growing space, and light available for young aspen. 

Proposed transportation system improvements provide access for completion of timber harvest 
and fuel reduction activities and contribute to watershed restoration, meadow enhancement, fish 
passage improvement, and streambank stabilization. Watershed restoration projects are designed to 
improve aquatic habitat connectivity, restore stream and meadow hydrologic function, and improve 
aquatic and riparian habitat quality. 

For more information on proposed treatments by alternative refer to “Section 3.3.3: Vegetation, 
Fire, and Fuels Analysis.” 

3.10.7.1 Alternative A – No Action 
Indicator 1: Soil Productivity—Under Alternative A, the proposed Sugarberry Project would not 

be implemented, and there would be no fungicide treatments. Thus, no environmental effects 
associated with the application of Sporax® would occur to long-term soil productivity. The benefits 
from the use of Sporax® would not occur, which is would help prevent the spread of Heterobasidion 
annosum (annosus) root disease. 

Measure 1: Effective Soil Cover 

Direct, Indirect, and Cumulative Effects—The no-action alternative would allow effective soil 
cover to remain and develop at its current rate in the Sugarberry Project area. The continued 
accumulation of soil cover would contribute to increased ground and surface fuel loads, which may 
lead to increased fire severity and intensity during a fire event. If soil cover is reduced to bare soil 
following a wildfire, the soil type in this area would be more susceptible to erosion. In addition, a 
high-intensity fire could induce the formation of hydrophobic soil layers (soils not absorbed or easily 
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mixed with water), thus increasing runoff, and erosion in the short term. Immediately following a fire, 
the affected stand may not meet the Forest Plan standards and guides for effective soil cover.  

The benefits from proposed fuel reduction, ITS, and group selection treatments, watershed 
restoration, and aspen and black-oak stand enhancement would not occur. In the event of a future 
wildfire, effective soil cover would be reduced in larger quantities than the proposed project. 

Measure 2: Soil Porosity 

Direct, Indirect, and Cumulative Effects—Under the no-action alternative, no new soil 
compaction or displacement would occur as a consequence of activities proposed in the Sugarberry 
Project. In areas where there had been a decrease in soil porosity as a result of past land management 
activities, soil porosity would continue to slowly recover to pre-disturbance levels. The benefits from 
proposed fuel reduction, ITS, and group selection treatments, watershed restoration, and aspen and 
black-oak stand enhancements would not occur. In the event of a future wildfire, severe soil heating 
may cause physical changes in soils, including a reduction in soil porosity (Clark 1994). 

Measure 3: Soil Organic Matter 

Direct, Indirect, and Cumulative Effects—Accumulation of organic matter would continue at 
current rates, and not be affected by harvest or prescribed fire. Increased organic matter would 
contribute to ground and surface fuel loads, which may lead to increased fire severity and intensity 
during a fire event. Fires instantaneously combust organic matter and cause the rapid acceleration of 
decomposition rates and nutrient cycling processes that are essential for plant growth and soil 
organisms. The effects of fire have short-term and long-term adverse effects (Neary et al. 2005). 
When organic matter burns, essential nutrient loss can occur during a fire in the following ways: 
nutrients are transferred to the atmosphere through volatilization and ash convection or surface runoff 
(erosion) of deposited nutrients in the surface ash layer (Neary et. al 2005 and Raison et al. 1984). 
Nutrients at a greater depth in the soil profile may be immediately lost following a fire due to 
leaching (Boerner 1982 and Neary et. al. 2005). Compared to the pre-burn condition, a large 
reduction in the organic matter covering the soil would reduce the insulating effect this layer has on 
soil temperature. Under a reduced organic layer, soils would experience greater temperature extremes. 
In addition, a blackened surface, due to partially combusted organic materials, would absorb more 
light and become warmer than a soil without a dark surface (Ahlgren and Ahlgren 1960). Soil 
temperatures may be elevated for months or years depending on the degree of organic matter 
consumption (Neary et al. 1999). Such changes in the soil temperature regime would affect the rates 
of biological activity in the soil, resulting in altered nutrient cycling regimes (Neary et al. 2005). 
These effects would adversely affect long-term soil productivity. 

The benefits from proposed fuel reduction, ITS, and group selection treatments, watershed 
restoration, and aspen and black-oak stand enhancement would not occur. In the event of a future 
wildfire, effective soil organic matter would be reduced in larger quantities than the proposed project. 
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Indicator 2: Soil Hydrologic Function 

Direct, Indirect, and Cumulative Effects—Under Alternative A, the proposed Sugarberry 
Project would not be implemented, and there would be no fungicide treatments. Thus, no 
environmental effects associated with the application of Sporax® would occur to long-term soil 
productivity. The benefits from the use of Sporax® would not occur, which would help prevent the 
spread of Heterobasidion annosum (annosus) root disease. Also infiltration and permeability rates 
would not be reduced by management activities. Ground and surface fuel loads would not be treated, 
which could lead to increased fire severity and intensity during a fire event. If hydrophobic conditions 
were caused by a high intensity wildfire, the infiltration and permeability rates would change. This 
could result in slowed plant growth, impeded root development, and increased overland flow during 
high precipitation events. The benefits from proposed fuel reduction, ITS, and group selection 
treatments, watershed restoration, and aspen and black-oak stand enhancement would not occur. 

Indicator 3: Soil Buffering Capacity 

Under Alternative A, the proposed Sugarberry Project would not be implemented, and there 
would be no fungicide treatments. Thus, no environmental effects associated with the application of 
Sporax® would occur to soil buffering capacity. The benefits from the use of Sporax® would not 
occur, which would help prevent the spread of Heterobasidion annosum (annosus) root disease. 

3.10.7.2 Alternative B – Proposed Action 
Indicator 1: Soil Productivity 

Measure 1: Effective Soil Cover 

Direct and Indirect Effects—Direct and indirect effects on this measure include the removal of 
effective soil cover. It is difficult to predict precise treatment effects on forest floor materials; 
however, general trends are well established. Group selection, thinning, and ITS treatments typically 
decrease effective soil cover due to felling and skidding operations which tend to displace duff and 
litter along the equipment tracks (Westmoreland and McComb 2005). Mastication treatments 
typically increase soil cover and organic matter as materials are broadcast away from the machine. 
Pile burning and underburning could reduce effective soil cover. Pile burning would remove forest 
floor on a micro scale. In the majority of the proposed underburning treatment units, treatments are 
expected to occur under prescribed conditions that would not result in complete combustion of the 
duff and litter layers. Typically the duff layer is thick, and fire and fuels specialists have observed that 
only small quantities of the duff layer is burned, especially on steep slopes where underburning is the 
only proposed treatment. However, proposed underburning treatment units 912 and 913 contain 
naturally hydrophobic and highly erosive soils and have a thin duff and litter layer. BMP monitoring 
of the Upper Slate DFPZ project has occurred in underburn treatment areas with similar soil types and 
existing conditions (thin duff and litter layer). Underburn treatments occurred when fuel moisture was 
too dry and a moderate to high intensity fire resulted. During this fire some treatment areas had little 
to no consumption of the duff and litter layer. Other areas had complete consumption of the duff and 
litter layer and exposed bare soil, causing rilling and erosion of the surface soils. To prevent a 
medium to high intensity fire in proposed treatment units 912 and 913, burning would occur during 
cool conditions to prevent loss of effective soil cover below standards and guides. 
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A reduction in forest floor cover would temporarily increase the risk of surface soil erosion in 
affected areas. The removal of forest material is most likely to occur in areas where most soil cover is 
removed in areas such as landings, skid roads, temporary roads, and equipment tracks. The quantity 
and type of soil erosion depends on the character of the area. For example, patches of forest floor 
material across a large area would be more effective at intercepting surface water than large areas 
devoid of effective soil cover. Soil erosion will be minimized by the installation of erosion control 
structures (cross ditches, waterbars) which is a standard timber sale contract practice. In thinned 
areas, litter fall from the residual trees will add to soil cover in disturbed areas. Soil monitoring across 
the HFQLG Pilot Project has verified that MMMs are effective at minimizing soil erosion potential 
and soil cover usually meet standards and guides following project completion (see “Cumulative 
Effects” discussion below).  

The goal of road decommissioning, as described in the proposed action, is to restore the 
designated land base to natural conditions and allow natural revegetation to restore soil cover on the 
decommissioned road bed surfaces. Through time an increase in soil cover would occur on the 
existing roadbed and reduce surface erosion. Fish passage improvements and meadow restoration 
would not affect soil cover in areas where ground-based mechanical equipment would not be used. If 
ground-based mechanical equipment is used for these improvement activities, soil cover would be 
maintained with the use of standards, guidelines, mitigation measures, and BMPs (refer to 
Appendix A and the Sugarberry “Hydrology Report”). Streambank restoration would increase soil 
cover on unstable streambanks. Stabilization of streambanks would require the enhancement of an 
effective soil cover (e.g., planting willow, large boulders, logs, etc.) to prevent further erosion. 

Cumulative Effects—The implementation of this alternative has important positive cumulative 
effects for long-term soil productivity, which is the reduction of future wildfire risk or a modification 
of future wildfire behavior and intensity. Wildfire would result in a loss of soil cover and a significant 
increase in the risk of erosion. The proposed DFPZ (mastication, thinning, and prescribed burning), 
group selection, and ITS treatments are designed to reduce the risk of wildfire and behavior of a 
wildfire by modifying the arrangement of fuels and regenerate disease free and fire-resilient species.  

Cumulative effects of proposed mastication treatments are expected to increase the existing soil 
cover and as a result increase fine organic matter for both soil protection and nutrient cycling. Under 
the existing condition all of the proposed mastication treatment unit surveyed meet or exceed Forest 
Plan standards and guides for percent effective soil cover. Appendix A lists several mitigation 
requirements that would be used to reduce the potential of loss of soil cover from mastication 
treatments. The mitigation requirements included equipment specifications, equipment use, and soil 
wetness conditions. 

Cumulative effects of thinning, group selection, and ITS treatments proposed in Alternative B are 
expected to temporarily reduce effective soil cover from the existing condition. Under the existing 
condition all proposed group selection, thinning, and ITS treatment units exceed Forest Plan standards 
and guides. A quantifiable reduction in soil cover is difficult to determine. Quantifiable reductions 
were reported in the 2004, 2005, and 2006 HFQLG Soil Monitoring Reports (Westmoreland and 
McComb). Since 2001 pre- and post-treatment soil monitoring has been conducted across the 
HFQLG Pilot Project in group selection and thinning treatment units. While no statistical analysis has 
been performed on this data, general trends and expected ranges of effects are established. In 2004 
post-treatment effective soil cover was determined in nine thinning treatment units. On average 
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effective soil cover decreased from 90 to 81 percent, with a nine percent total reduction 
(Westmoreland and McComb 2004). In 2005 post-treatment effective soil cover was collected in 
eleven group selection treatment units and 20 thinning treatment units. On average effective soil 
cover decreased from 91 percent to 64 percent, with a 27 percent total reduction (Westmoreland and 
McComb 2005). In 2006 post-treatment effective soil cover was collected for in eleven thinning 
treatment units and three group selection treatment units. On average soil cover decreased from 93 to 
83 percent, a 10 percent total reduction (Westmoreland and McComb 2006). All reductions of 
effective soil cover measured in post-treatment units during the monitoring study are within Forest 
Plan standards and guides. 

Reductions in soil cover following implementation of group selection, thinning, and ITS 
treatments are expected to be within the ranges found during the HFQLG soil monitoring. 
Conservatively assuming the largest observed reduction, the average 27 percent reduction in soil 
cover from the 2005 HFQLG Soil Monitoring Report was applied as the methodology to calculate 
cumulative effects. Reductions in effective soil cover are expected to be short term and effective soil 
cover is expected to exceed Forest Plan standards and guides in all proposed thinning, group 
selection, and ITS treatment units. All calculations are displayed in a table included in the Sugarberry 
“Soils Report.” Proposed treatment unit 908 is at high risk for a reduction in effective soil cover 
(41 percent) below Forest Plan standards and guides following proposed group selection treatments 
(Table 3-51). Proposed treatment 908 has had the following past land management activities: 
plantation created in 1989, DFPZ treatments 2004 (hand cut and pile burn and mastication), and 
proposed sanitation salvage in 2007. In proposed treatment unit 908, under the existing condition 
effective soil cover exceeds the Forest Plan standards and guides at 68 percent. This proposed 
treatment contains soil map units 211 and 212, and soil cover maintenance is essential due to erosive 
nature of these soils. To mitigate for the reduction of effective soil cover and associated soil erosion 
Contract Clause C6.601 would be required in the Timber Sale Contract. This contract clause requires 
the seeding and mulching in areas of disturbed bare ground such as landings and skid trails (see 
Appendix A). 

Table 3-51. Proposed treatment unit(s) at high risk for reductions in effective soil cover below Forest 
Plan Standards and Guides. 

Proposed Treatment 
Unit Number Proposed Treatment(s) 

Existing Condition 
Effective Soil Cover 

Cumulative Effects of 
Alternative B Effective Soil 

Cover 

908 DFPZ – Group Selection-Tractor 
and Cable 68 percent 41 percent 

 

Measure 2: Soil Porosity 

Direct and Indirect Effects—Direct and indirect effects on this measure occurs when soil 
porosity decreases and detrimental soil compaction increases. The use of heavy forestry equipment 
and re-entry of stands would increase the potential for detrimental soil compaction (Powers 1999). 
The degree of detrimental soil compaction varies with soil texture, soil moisture content at the time 
the activity takes place, the weight or ground pressure of the equipment used, and whether woody 
material remains in place to cushion the weight of the equipment while the operation is occurring. 
Increases in detrimentally compacted areas are expected in proposed group selection and thinning 
treatment units due to the need for new skid trails, landings, or temporary roads. Increases in 
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detrimental compaction have been documented in group selection and thinning treatment units within 
the HFQLG Pilot Project (Westmoreland and McComb 2006). Results of HFQLG soil monitoring are 
used as the basis for the cumulative effects discussion presented below. 

It is expected there would be no direct and indirect effects from proposed mastication treatment 
units since landings and skid trail are not re-used or created. Appendix A lists equipment 
specifications used to mitigate for potential detrimental soil compaction in mastication treatment 
units. There is a high risk for detrimental soil compaction to occur in proposed treatment units with 
high clay content, if operations occur when clay soils have a moisture content that is near field 
capacity. To reduce the risk of mastication treatments causing detrimental compaction, a LOP would 
be applied to the entire Sugarberry Project. The LOP would only allow ground-based harvest 
equipment to operate only when soils are considered dry. Soil is defined as “dry” when the upper 
8 inches is not sufficiently moist to allow a soil sample to be squeezed and hold its shape, or crumbles 
when the hand is tapped. Dryness would be determined by the sale administrator upon the 
recommendation of a soil scientist.  

Improvements to the transportation system described in the proposed action would help alleviate 
the overall extent of detrimental compaction within the project boundary. Road decommissioning 
would reduce the total area of compacted roadbed, and return these areas to the productive forest land 
base. Fish passage improvements and meadow restoration would not increase soil compaction where 
ground-based mechanical equipment would not be used. Where ground-based mechanical equipment 
is used standards would be met by applying standards, guides, mitigation measures, and BMPs listed 
in “Section 3.10.2: Regulatory Framework” and Appendix A. Removal of streamside roads during 
streambank restoration would reduce detrimental soil compaction on unstable streambanks. 
Stabilization of streambanks would include enhancements of riparian vegetation, and these measures 
would reduce compaction as well. 

Cumulative Effects—Cumulative effects due to detrimental soil compaction could occur if 
project activities, combined with past or future foreseeable actions, were to result in an unacceptable 
proportion of the landscape experiencing detrimental soil compaction that would adversely affect 
long-term soil productivity.  

Since 2001 pre- and post-treatment soil monitoring has been conducted across the HFQLG Pilot 
Project in group selection and thinning treatment units. A total 52 treatment areas have been examined 
post-treatment. The findings reported to date are included in the 2004, 2005, and 2006 HFQLG Soil 
Monitoring Reports (Westmoreland and McComb 2004, Westmoreland and McComb 2005, and 
Westmoreland and McComb 2006). The monitoring method has been mostly visual examination of 
soil structure using a tile spade with some quantifiable soil core sampling to collaborate the visual 
examination determination (same method used for determining detrimental soil compaction for the 
Sugarberry Project). The monitoring method calls for the observer to determine whether or not (yes or 
no) the sample point meets or exceeds the threshold stated in the Region 5 Soil Management 
Handbook (Westmoreland and McComb 1995). This monitoring protocol method does not determine 
the actual degree of change in soil bulk density or porosity at the sample point. In general, the 
findings concluded each entry into a group selection and thinning treatment unit increases the areal 
amount of detrimental compaction. The increase in detrimental compaction is influenced mostly by 
soil type and moisture conditions (Westmoreland and McComb 2006). Post-treatment monitoring 
between 2004 and 2006 has shown a total of 25 out of 52 (about 50 percent) treatment units have had 
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an increase in detrimental soil compaction (Westmoreland and McComb 2006). Within these 
25 treatment units, the areal extent of detrimental compaction increased between 2 and 40 percent 
with an average of 13.5 percent increase (Westmoreland and McComb 2006). A decrease in 
detrimental compaction was observed in the post-treatment monitoring in 2005 (Westmoreland and 
McComb 2005). Decreases occurred in nine group selection treatment area (1 to 2 acre treatment 
area) and seven thinning treatment units with subsoiling occurring after project completion. Of the 
group selection treatment units, one treatment unit had the landing subsoiled, six treatment units were 
completely subsoiled and replanted, and in two treatment units the skid trail system was subsoiled. In 
the units completely subsoiled, compaction only increased an average of 5 percent. In the two 
treatment units with the skid trail system subsoiled, overall the compaction level increased from 14 to 
19 percent. In the thinning treatment units the skid trails were subsoiled and had an average decrease 
of 7 percent in detrimental soil compaction.  

Legacy detrimental compaction was observed in the majority of the proposed treatment units 
surveyed in the Sugarberry Project area. As a result of the 2004, 2005, and 2006 HFQLG Soil 
Monitoring, it is expected that the proposed group selection treatments will increase the percentage of 
areal detrimental compaction within proposed treatment areas from 5 to 13.5 percent. Areal 
detrimental compaction in proposed thinning and ITS treatment units are expected to decrease 
7 percent or increase as much as 13.5 percent. Included in the Sugarberry “Soils Report” is a table 
displaying the predicted cumulative increase or decrease of detrimental soil compaction for all 
proposed thinning ITS, and group selection treatment units where ground based mechanical 
equipment would be used. 

While the HFQLG Soil Monitoring results indicate that varying degrees of detrimental soil 
compaction would likely occur as a result of the proposed Sugarberry Project, new research has been 
published on the effects of soil compaction to long-term soil productivity. Powers et al. (2005) 
recently published the 10-year results of The Long Term Soil Productivity Study. This is a national 
and international study initiated in 1989 and comprised of 62 study sites, including sites in the Sierra 
Nevada. The goals of the study are to gain understanding of a site’s potential soil productivity and 
effects of land management activities. The study focuses on two key components readily affected by 
management, soil porosity and organic matter. The results indicate that the effects of reducing soil 
porosity (from compaction) on biomass productivity differs, depending upon the soil particle size or 
soil texture along with other factors, such as the level of surface organic matter, and amount of 
understory etc. Within 10 years, the soils categorized as sandy resulted in an increase in biomass 
productivity compared to the uncompacted plots. Soils categorized as loamy that were compacted 
resulted in relatively little change in biomass productivity compared to the same soils in uncompacted 
treatment areas. Soils categorized as clayey resulted in up to a 50 percent reduction in biomass 
productivity compared to control areas. 

Within the Sugarberry soil effects analysis area the following soil map units are susceptible to 
detrimental compaction when the soil moisture content is near field capacity: Aiken family (101 and 
102) which is within 4 percent of the analysis area, Deadwood and Josephine families complex (138) 
which is within 1 percent of the analysis area Forbes and Holland families complex (169) which is 
within 4 percent of the analysis area, Holland family (198, 199, and 200) which is within 12 percent 
of the analysis area, Josephine and Mariposa families complex (219) which is within 1 percent of the 
analysis area, and Kistern, Aiken, and Deadwood families complex (223) which is within 1 percent of 
the analysis area. Based upon the 10-year results of The Long Term Soil Productivity Study, these 
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areas would be more susceptible to a reduction in soil productivity if significant increased levels of 
detrimental soil compaction occurred. The greater clay content of these soils would, however, give 
them very high soil strength and resistance to compactive forces when they are dry. Table 3-52 lists 
the proposed treatment units where a greater risk of detrimental compaction could result if heavy 
equipment operations occurred under moist or wet soil conditions. 

Table 3-52. Proposed treatments with a high risk of detrimental soil compaction affecting long-term 
soil productivity. 

Proposed 
Treatment 
Unit No. 

Existing Condition 
Detrimental Soil 

Compaction 
(percent) 

Range of Cumulative 
Effects for Detrimental 

Soil Compaction 
(percent) Soil Map Unit that Indicates Clayey Soils 

2 8 13 to 21.5 Contains soil map unit 179 (39%) 
11G 0 5 to 13.5 Contains soil map units 198 (2%) and 199 (76%) 
11K 16 21 to 29.5 Contains soil map unit 199 (81 acres or 100%) 
12G1 16 21 to 29.5 Contains soil map units 169 (1%), 199 (1%), and 

219 (13%) 
12G2 4 9 to 17.5 Contains soil map unit 219 (37 acres or 90%) 
14O 0 5 to 13.5 Contains soil map unit 169 (94%) 
15 0 to 9 5 to 22.5 Contains soil map unit 200 (2%) 
21 4 9 to 17.5 Contains soil map unit 102 (21%) 
32 0 to 4 5 to 17.5 Contains soil map unit 102 (62%) 
33 0 5 to 13.5 Contains soil map units 102 (15%) and 199 (3%) 
35 8 13 to 21.5 Contains soil map unit 200 (92%) 
37 0 5 to 13.5 Contains soil map units 199 (84%) and 200 (3%) 
79i 8 13 to 21.5 Contains soil map units 169 (1%) and 199 (10%) 
79iii 4 9 to 13.5 Contains soil map unit 199 (86%) 
87 0 5 to 13.5 Contains soil map unit 199 (41%) 
92 0 to 4 5 to 17.5 Contains soil map unit 199 (96%) 
98 0 5 to 13.5 Contains soil map units 199 (2%) and 200 (52%) 
100 0 5 to 13.5 Contains soil map unit 199 (33%). 
103 0 5 to 13.5 Contains soil map unit 199 (95%) 
109 8 13 to 21.5 Contains soil map units 169 (67%) and 199 (33%) 
110 0 to 8 5 to 21.5 Contains soil map unit 199 (71%) 
111 0 5 to 13.5 Contains soil map units 169 (0.5%) and 199 (92%) 
113 0 5 to 13.5 Contains soil map units 169 (20%) and 199 (80%) 
117 0 to 4 5 to 17.5 Contains soil map units 102 (19%) and 199 (81%) 
118 0 5 to 13.5 Contains soil map unit 102 (100%) 
119 4 9 to 17.5 Contains soil map unit 102 (100%) 
127 4 9 to 17.5 Contains soil map unit 102 (53%) 
120 0 5 to 13.5 Contains soil map unit 102 (36%) and 199 (64%) 
128 4 9 to 17.5 Contains soil map unit 199 (7%) 
130 4 to 8 9 to 21.5 Contains soil map unit 102 (6%) 
134 0 5 to 13.5 Contains soil map unit 199 (14%) 
141 8 to 16 13 to 29.5 Contain soil map units 101 (26%), 102 (5%), and 

199 (20%) 
150A 0 to 16 5 to 29.5 Contains soil map unit 199 (3%) 
150B 0 5 to 13.5 Contains soil map unit 169 (75%) 
577 4 9 to 17.5 Contains soil map unit 138 (42%) 
636 8 13 to 21.5 Contains soil map unit 169 (7%) 
905B 0 to 9 5 to 22.5 Contains soil map unit 199 (6%) and 200 (29%) 
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All other proposed treatment units are mostly composed of loam and sand, which have a low to 
medium risk of detrimental compaction effecting long-term soil productivity. However, these 
proposed treatment units are still at risk because a small percentage of clay exists in the loam or sand 
dominated soil map units. To reduce the risk of detrimental compaction effecting long-term soil 
productivity, a LOP would be applied to the entire Sugarberry Project. The LOP would only allow 
ground-based harvest equipment to operate only when soils are considered dry. Soil is defined as 
“dry” when the upper 8 inches is not sufficiently moist to allow a soil sample to be squeezed and hold 
its shape, or crumbles when the hand is tapped. Dryness would be determined by the sale 
administrator upon the recommendation of a soil scientist.  

The clay soils in the Sugarberry soil effects analysis area may never truly dry. In addition to the 
LOP, subsoiling would occur on all landings used, 200 feet of the main skid trail approach to the 
landing, and temporary roads (Appendix B). Subsoiling on skid trails would not exceed a 25 percent 
slope, to prevent unacceptable risks of soil erosion and to tree health. Subsoiling creates loose soil 
material that is susceptible to erosion, and erosion is more likely to occur on steeper slopes. Also there 
is some risk of root damage to plants during subsoiling. When properly designed and implemented, 
subsoiling is effective at reducing soil compaction (Kolka and Schmidt 2004). When subsoiling is 
used to mitigate for detrimental soil compaction, increases in group selection and thinning treatments 
would be less (Westmoreland and McComb 2005). Areas to be subsoiled must be finalized by 
silviculturist and soil scientist. 

Measure 3: Soil Organic Matter 

Direct and Indirect Effects—Direct and indirect effects on this indicator include the removal of 
soil organic matter, reduction of soil nutrients, and loss of habitat for organisms inhabiting soil 
organic matter. The Region 5 Soil Management Handbook is concerned with maintaining soil organic 
matter in the amounts sufficient to prevent significant short- or long-term nutrient cycle deficits, and 
to avoid detrimental physical and biological soil conditions. The Region 5 Soil Management 
Handbook provides recommend indicators and thresholds for determining sufficient amounts of soil 
organic matter. Indicators include fine organic matter and large woody material.  

Fine organic material includes plant litter, duff, and woody material less than 3 inches in 
diameter. Large woody material consists of down logs that are least 20 inches in diameter and 10 feet 
long. Down logs decay slowly over time and provide structural habitat for organisms that produce 
nitrogen and are an excellent growth medium for mycorrhizal fungi. Fine organic matter and large 
woody material are components of soil cover. Therefore, the direct and indirect effects to fine organic 
matter are the same as the effects to soil cover (see “Measure 1: Effective Soil Cover” in 
Section 3.10.7.1). 

Cumulative Effects—Cumulative effects of fine organic matter, which is a component of soil 
cover (mostly fine organic matter on the forest floor in the form of duff and litter), are the same as the 
cumulative effects of soil cover (see “Measure 1: Effective Soil Cover” in Section 3.10.7.1). 
Cumulative effects to large woody material are discussed below. 

Cumulative effects of large woody material were determined using the HFQLG 2004, 2005, and 
2006 soil monitoring data. In 2004 nine thinning treatments were post monitored and large down 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 
 

Section 3.10 – Soils 3-155 

woody material decreased form 10.5 logs per acre to 4 logs per acre (Westmoreland and McComb 
2004). In 2005, 20 thinning treatment units and 11 group selection units were post monitored and 
large woody material decreases from an average of 10 logs per acre to 2 logs per acre, usually due to 
follow-up fuels treatments (Westmoreland and McComb 2005). Typically, prescribed underburning 
treatments reduce the quantity of large woody material, but do not entirely eliminate it. In 2006 three 
group selection treatment units and 11 thinning treatment units were post monitored and large woody 
material decreased from an average of 9 logs per acre to 4 logs per acre. The reduction was most 
likely caused during follow up fuel treatments (prescribed burning) (Westmoreland and McComb 
2006).  

There are proposed treatment units expected to have follow-up prescribed burning. Based on the 
HFQLG soil monitoring reports, a reduction in large woody material is expected. The data set shows 
a trend with a reduction of 5 to 8 logs per acre; however, no statistical analysis has been performed to 
determine confidence interval. There are proposed treatment units under the existing condition that 
are below the Region 5 recommended threshold for large woody material, and several proposed 
treatment units could be below recommended threshold following proposed treatments. The Region 5 
guidelines allow for the adjustment of this threshold when fuel management treatments are needed. It 
has been determined that the Sugarberry Project is needed for fuel management, see “Vegetation, Fire, 
and Fuels Analysis” on file in the project record for further information. 

To minimize the reduction of large woody material, contract clause C6.705 would be used for all 
proposed thinning, ITS, and group selection treatment units. Clause C6.705 is used when soil 
requirements are below standards and guidelines. The clause states that: “The contractor will be 
required to leave 5 logs per acre that are 20 inches or greater in small end diameter and 10 feet long or 
longer. Logs will be evenly disturbed within units to the extent possible. If there are not enough logs 
to meet these requirements, then all available logs within the unit will be left to satisfy this 
requirement. In addition, fuel treatments would be designed to maximize retention of large woody 
material. Cull logs can be left on-site to meet downed log requirements. In areas with sufficient snags 
and deficient large down woody material, additional snags may be felled after harvest operations or 
prescribed burning treatments are completed in order to replenish down logs lost due to treatment 
activities.”  

Indicator 2: Soil Hydrologic Function 

Direct, Indirect, and Cumulative Effects—Infiltration rates and permeability rates can be 
reduced by various management activities. Compaction, puddling, and hydrophobic conditions caused 
by fire can change infiltration rates and permeability. Effects include slowed plant growth, impeded 
root development, and increased overland flow during high precipitation events. The EHR is used to 
asses the project effects to soil hydrologic function. Under all action alternatives soil hydrologic 
function is not suspected to be altered by proposed management activities. Soil cover is expected to 
meet or exceed Forest Plan standards and guides in all proposed treatment units following 
management activities. Mitigation measures have been designed to decrease the risk of detrimental 
soil compaction and puddling. Prescribed burning treatments are expected to use low intensity fires, 
which typically do not result in hydrophobic conditions. For these reasons, there no anticipated 
cumulative effects to soil hydrologic function. 
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Indicator 3: Soil Buffering Capacity 

It is not expected that soil buffering capacity within the Sugarberry Project area would be 
changed by proposed management activities. No materials would be added to the soil that would alter 
reaction classes, buffering or exchange capacity. 

3.10.7.3 Alternative C 
Indicator 1: Soil Productivity 

Direct, indirect, and cumulative effects of soil productivity under Alternative C are expected to be 
the same or similar compared to Alternative B (see Section 3.10.8.1). Since there is a reduction of 
proposed treatments, a reduction in effects to soil cover, soil porosity, soil organic matter are expected 
to be less under Alterative C compared to Alternative B. The same mitigation measures under 
Alterative B apply to proposed treatment units under Alterative C. 

Indicator 2: Soil Hydrologic Function 

Direct, indirect, and cumulative effects to soil hydrologic function under Alternative C would be 
the same as Alternative B (see Section 3.10.8.4). 

Indicator 3: Soil Buffering Capacity 

Direct, indirect, and cumulative effects to soil buffering capacity under Alternative C would be 
the same as Alternative B (see Section 3.10.8.5). 

Reasonable Foreseeable Future Actions 

The proposed DFPZ treatments for the Sugarberry Project would eventually be connected to other 
DFPZ projects currently being implemented. 

Irreversible, Irretrievable Effects 

There are no irreversible or irretrievable effects associated with Alternatives A, B, and C. 
Disturbances to soil productivity would be short term and recover through natural process. To 
minimize effects from Alternatives B and C standards, guides, mitigation measures, and BMPs listed 
in “Section 3.10.2: Regulatory Framework” and Appendix A would be used. 

3.10.8 Summary of Cumulative Effects 
3.10.8.1 Alternative A – No-Action Alternative 

In all proposed treatment units effective soil cover exceeds Forest Plan standards and guides (see 
“Section 3.10.7: Environmental Effects” / Measure 1: Soil Cover). Under Alterative A, soil cover 
would not be removed and would continue to accumulate at its current rate. However, a reduction of 
fuel loading would not occur. It has been a detriment that fuel loading conditions are high within the 
Sugarberry Project and there is a need to create a DFPZ. If a high intensity fire were to ignite in the 
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untreated DFPZ, then it could result in significant reduction in soil cover that would likely exceed 
changes expected under the action alternatives. 

Past land management activities have caused detrimental soil compaction, which has resulted in 
an increase in soil porosity (see “Section 3.10.6: Existing Condition – Measure 2 Soil Porosity”). 
Under Alternative A, no new detrimental compaction would occur to further effect soil productivity 
and soil hydrological function (the capacity of a soil to intake, retain, and transmit water). Through 
time, areas already compacted would continue to recover at current rates.  

Under the existing condition fine organic matter and large woody material meets or exceeds the 
Region 5 Soil Management Handbook recommended thresholds in the majority of the proposed 
treatment units surveyed (see “Section 3.10.6: Existing Condition – Measure 3 Organic Matter”). 
Under Alternative A fine organic matter would not be removed and would continue to accumulate at 
its current rate. Existing large woody material would remain and continue to accumulate if there are 
trees with the stand at least 12 inches dbh. In most plantations there are no trees available to create 
large woody material. Continued management of timber stands as part of the Sugarberry Project 
would accelerate the diameter and height growth of residual trees, provide periodic inputs of woody 
debris from thinning operations, and provide for future opportunities for recruitment of snags and 
down woody material. It has been detrimental that fuel loading conditions are high within the 
Sugarberry Project and there is a need to create a DFPZ. Increased organic matter, especially fine 
organic matter, would contribute to increased ground and surface fuel loads, which may lead to 
increased fire severity and intensity during a fire event. Fires instantaneously combust organic matter 
and causes the rapid acceleration of decomposition rates and nutrient cycling processes that are 
essential for plant growth and soil organisms. The effects of fire have short- and long-term adverse 
effects (Neary et al. 2005). If a high intensity fire were to ignite in the untreated DFPZ it could result 
in a significant reduction in organic matter that would likely exceed changes expected under the 
action alternatives. 

Treatments used to regenerate fire-resilient species using an uneven-aged management strategy 
would not occur under Alternative A. Therefore, the accelerated development of soil cover, fine 
organic matter, and large woody material in proposed treatment units would not occur in deficient 
areas, such as plantations. 

Implementation of transportation system improvements, aspen regeneration, black oak stand 
enhancement, and watershed restoration would not occur under Alternative A. These projects would 
benefit long-term soil productivity.  

3.10.8.2 Alternative B – Proposed Action 
Short-term reductions in soil cover are expected within proposed thinning, ITS, group selection, 

and prescribed burning treatment units. Reductions in soil cover would reduce the high fuel loading 
conditions and fire risk. Effective soil cover in all proposed treatment units is expected to meet or 
exceed Forest Plan standards and guides. Based on the cumulative effects analysis, proposed group 
selection treatment unit 908 has a high risk for reduction of effective soil cover below Forest Plan 
standards and guides. Mitigations would be used to ensure Forest Plan standards and guides are met. 
These mitigation measures would include seeding and mulching bare soil caused by disturbances 
during treatment operations. 
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Legacy detrimental compaction (decrease in soil porosity) was observed in the majority of the 
proposed treatment units surveyed. Proposed thinning, group selection, and ITS treatments with 
ground-based mechanical equipment use are expected to cumulatively increase detrimental 
compaction. Skyline and helicopter operations do not affect soil porosity. Changes in soil porosity are 
not expected to occur in proposed mastication and prescribed burning treatment units. However, there 
is a potential for increased detrimental soil compaction within proposed mastication treatment units as 
a result of ground-based mechanical equipment operations. Research based on the 10-year results of 
The Long Term Soil Productivity Study indicate that the effects of reducing soil porosity (due to 
compaction) on biomass productivity differs depending upon the soil particle size or soil texture 
along with other factors, such as the level of surface organic matter, amount of understory, moisture 
content, and climate. Results of the study indicate that detrimental compaction significantly affects 
biomass productivity only in areas of high clay content (Powers et al. 2005). Thirty-seven of the 
proposed treatment units contain a high clay content and have a high risk of detrimental compaction 
causing effects to long-term soil productivity processes. All other proposed treatment units are mostly 
composed of loam and sand, which have a low to medium risk of detrimental compaction effecting 
long-term soil productivity. However, these proposed treatment units are still at risk because a small 
percentage of clay exists in the loam or sand dominated soil map units. To reduce the risk of 
detrimental compaction effecting long-term soil productivity, a LOP would be applied to the entire 
Sugarberry Project. The LOP would allow ground-based harvest equipment to operate only when 
soils are considered dry. Soil is defined as “dry” when the upper 8 inches is not sufficiently moist to 
allow a soil sample to be squeezed and hold its shape, or crumbles when the hand is tapped. Dryness 
would be determined by the sale administrator upon the recommendation of a soil scientist. In 
addition to the LOP, subsoiling would occur on all landings used, 200 feet of the main skid trail 
approach to the landing, and temporary roads. Subsoiling on skid trails would not exceed a 25 percent 
slope, to prevent unacceptable risks of soil erosion and to tree health. To reduce the risk of 
mastication treatments causing additional detrimental compaction in proposed treatment units, 
equipment specifications would be included in the service contract in addition to the LOP. 

Cumulative effects for fine organic matter, which is a component of soil cover (soil cover is 
mostly composed of fine organic matter on the forest floor in the form of duff and litter), are the same 
as the cumulative effects discussed for effective soil cover. 

There are proposed treatment units under the existing condition that are below the Region 5 Soil 
Management Handbook recommended threshold for large woody material (see “Section 3.10.6: 
Existing Condition – Measure 3: Soil Organic Matter”). A reduction of large woody material is 
expected in treatment units with a follow up prescribed burning. The Region 5 guidelines allow for 
the adjustment of this threshold when fuel management treatments are needed. It has been determined 
that the Sugarberry Project is needed for fuel management. To reduce the reduction of large woody 
material Contract Clause C6.705 would be used for all proposed thinning, group selection, and ITS 
treatment units. The clause states that: “The contractor will be required to leave 5 logs per acre that 
are 20 inches or greater in small end diameter and 10 feet long or longer. Logs will be evenly 
disturbed within units to the extent possible. If there are not enough logs to meet these requirements, 
then all available logs within the unit will be left to satisfy this requirement. In addition, fuel 
treatments would be designed to maximize retention of large woody material. Cull logs can be left on-
site to meet downed log requirements. In areas with sufficient snags and deficient large down woody 
material, additional snags may be felled after harvest operations or prescribed burning treatments are 
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completed in order to replenish down logs lost due to treatment activities.” Continued management of 
timber stands as part of the Sugarberry Project would accelerate the diameter and height growth of 
residual trees, provide periodic inputs of woody debris from thinning operations, and provide for 
future opportunities for recruitment of snags and down woody material. 

There are no anticipated cumulative effects to soil hydrologic function as a result of the 
mitigation measures used to prevent increased detrimental soil compaction. 

It is not expected that soil buffering capacity within the Sugarberry Project area would be 
changed by proposed management activities. No materials would be added to the soil that would alter 
reaction classes, buffering, or exchange capacity. 

The goal of road decommissioning, as described in the proposed action, is to restore the 
designated land base to natural conditions. This would uncompact the roadbed and restore soil 
porosity and hydrologic function, which would allow natural revegetation to occur and increases in 
soil cover and organic matter. Through time these changes would reduce surface erosion and greatly 
benefit long-term soil productivity.  

Black oak and aspen enhancements would remove competing vegetation to allow for the 
recruitment of black oak or aspen, and reduce the high fuel loading conditions. Treatments are hand 
thinning or helicopter removal, which do not cause decreases in soil cover or soil organic matter and 
increase in soil porosity. These treatments would benefit long-term soil productivity. 

3.10.8.3 Alternative C 
Effects of proposed treatments under Alterative C are expected to be the same or similar to 

Alternative B. There is a reduction in proposed thinning, group selection, and ITS treatments under 
Alternative C. Cumulative effects from these treatments are expected to be less than the cumulative 
effects under Alternative B. All mitigation measures under Alternative B apply to Alternative C. 
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3.11 Wildlife and Fish _____________________________________  

3.11.1 Introduction 
This Wildlife and Fish section summarizes the effects to listed species (threatened, endangered, 

proposed), Forest Service sensitive species, MIS, Neotropical migratory birds (NTMBs), and some 
general wildlife species as a result of the proposed action and action alternatives, provides a 
determination of the effects and a rationale for how the effects determination was reached. This 
information was summarized from the BA/BE, and MIS reports that are incorporated by reference 
and included in the Sugarberry Project record. 

The purpose of the BA/BE is to review the proposed Forest Service action in sufficient detail to 
determine if the proposed action, Sugarberry Project, will result in a trend toward federal listing of 
Candidate and Sensitive species, to document effects on Proposed species to determine if 
conferencing is required, and to document effects on Threatened and Endangered species to determine 
if consultation is required. The MIS Report addresses MIS to determine the effects to habitat and 
population trends at the Forest level. NTMBs are also addressed to determine the effects to suitable 
habitat and to ensure compliance with the Forest Service’s Landbird Strategic Plan. For definitions of 
Threatened, Endangered, Proposed, Candidate and Forest Service Sensitive Species refer to the 
Wildlife and Fish BA/BE in the project file.  

The BA is prepared to determine the effects of proposed projects on species listed by the USFWS 
and National Marine Fisheries Service as Endangered, Threatened or Proposed for listing. It is 
prepared in accordance with legal requirements set forth under Section 7 of the Endangered Species 
Act (19 U.S.C. 1536 {c}), 50 CFR 402, and standards established in FSM direction (FSM 2672.42). 
The BE provides a process to review all Forest Service planned, funded, executed, or permitted 
programs and activities for possible effects on regionally listed Forest Service Sensitive species (FSM 
2672.42). This document combines the BA and BE for fish and wildlife (including invertebrates, 
amphibians, reptiles, birds, and mammals).  

Table 3-53 lists MIS and NTMB species that potentially occur on the Sugarberry Project. MIS 
species such as the California spotted owl, Northern goshawk and American Marten that are Forest 
service Sensitive species are addressed under the “Threatened, Endangered or Forest Service 
Sensitive Species” sections. There is no known habitat for, and/or there have been no observations of, 
and/or the proposed project will not affect the prairie falcon, Canada goose, golden eagle or 
largemouth bass. Therefore, these species are not discussed further in this document. The proposed 
activities in the Sugarberry Project area may affect the habitat for MIS and NTMB species.  

Table 3-53. MIS and NTMB species that potentially occur 
on the Plumas National Forest and could be affected by the project. 

Species Category 
Deer group (Odocoileus hemionus) MIS 

Trout (Oncorhynchus mykiss, Salvelinus fontinalis 
and Salmo trutta) 

MIS 

Swainson’s thrush (Catharus ustulatus) NTMB 
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The reports for MIS and NTMBs discuss the possible effects on habitat for these species. Any 
effects on the MIS species are expected to be minimal and are therefore not discussed in detail in this 
section. 

Table 3-54 lists the Threatened, Endangered, and Sensitive species for which habitat availability 
and suitability were considered for this project. The table includes determinations based on the 
analysis for the Sugarberry Project as disclosed in the BA/BE, available data, and on the assumption 
that full implementation of identified mitigations would be in complete compliance with the 1988 
Plumas National Forest LRMP (commonly called the “Forest Plan”), as amended. The determinations 
are discussed in more detail below in “Section 3.11.5: Determinations.” 

Table 3-54. Status of federal Threatened, Endangered, and Candidate species and Species of Concern 
and Forest Service Sensitive species that potentially occur within the Sugarberry Project area. 

Summary of Effectsb 

Species Scientific Name Categorya No-Action 
Alternative 

Action 
Alternatives 

Fish 

Hardhead minnow Mylopharodon conocephalus Sensitive WNAc MAI 

Amphibians 

Foothill yellow-legged frog 
(FYLF)  

Rana boylii SOC/Sensitive WNA MAI 

Mountain yellow-legged frog 
(MYLF) 

Rana muscosa Candidate/Sensitive WNA MAI 

Reptiles 

Western pond turtle Clemmys marmorata 
marmorata 

SOCd/Sensitive WNA WNA 

Birds 

Northern goshawk Accipiter gentilis SOC/Sensitive/MIS WNA MAI 

California spotted owl Strix occidentalis occidentalis SOC/Sensitive/MIS WNA MAI 

Willow flycatcher Empidonax trailii brewsteri SOC/Sensitive WNA WNA 

Mammals 

Pacific fisher Martes pennant pacifica Candidate/Sensitive WNA MAI 

American Marten Martes americana Candidate/Sensitive WNA MAI 

Pallid bat Antrozous pallidus Sensitive WNA MAI 

Townsend's big-eared bat Corynorhinus townsendii Sensitive WNA MAI 

Western red bat Lasiurus blossevillii Sensitive WNA MAI 

Notes: 
a. MIS = Management Indicator Species. 
b. MAI = May affect individuals but not likely to result in a trend toward federal listing or loss of viability. 
c. WNA = Will not affect. 
d. SOC = Species of Concern. 
 

Section 3.11.4: “Environmental Consequences” below summarizes the potential effects of the 
proposed action alternatives on those species listed in Table 3-54 (see the Wildlife and Fish BA/BE 
for additional discussion of effects for these species). 
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Species not listed in Table 3-54, were eliminated from detailed study in the EIS and the BA/BE 
on the basis that (1) they are not known to be located on the Plumas National Forest; (2) they are 
known to be found at much lower or higher elevations, or much further north or south of the project 
area; (3) suitable habitat is not found in the project area; and (4) surveys in or near the project area did 
not locate any individuals. The following species were not analyzed in detail for the Sugarberry 
Project DEIS or BA/BE: Winter-run Chinook salmon, Central Valley spring-run Chinook salmon, 
Delta smelt, Central Valley steelhead, Lahontan cutthroat trout, Sierra Nevada red fox, Carson 
wandering skipper, Valley elderberry longhorn beetle, California wolverine, northern leopard frog, 
greater sandhill crane, American peregrine falcon, and Swainson’s hawk. 

The following species are found on the Plumas National Forest and there is potentially suitable 
habitat within the Sugarberry Project. However, based on the limited habitat available, and/or no 
detections from surveys, and/or applied mitigation measures, and/or that proposed treatments would 
not impact habitat, the bald eagle, California red-legged frog, and great gray owl are omitted from 
further discussion and not be discussed further in this document: 

The following species are found on the Plumas National Forest and there is suitable habitat within 
the Sugarberry Project: California spotted owl, northern goshawk, Pacific fisher, American marten, 
mountain yellow-legged frog (MYLF), foothill yellow-legged frog (FYLF), western pond turtle, 
pallid bat, western red bat, Townsend’s big-eared bat, willow flycatcher and hardhead minnow. 
Effects to these species as a result if implementing the proposed Sugarberry Project are analyzed and 
discussed below. 

3.11.2 Methodology for Assessing Impacts on Wildlife and Fish 
3.11.2.1 Scope of the Analysis 

Past activities are considered part of the existing condition and are discussed in “Section 3.11.3: 
Affected Environment (Existing Conditions).”  

The terrestrial wildlife analysis area for determining cumulative effects on terrestrial wildlife 
includes 38,545 acres of National Forest System land and 11,223 acres of private land for a total of 
49,768 acres. The terrestrial wildlife analysis area for determining direct and indirect effects on 
terrestrial wildlife includes 38,545 acres of National Forest System land. Sugarberry Project is 
surrounded by private land and/or other HFQLG projects. Private land accounts for approximately 
22.6 percent of the area which includes a high degree of commercial timber production and harvest.  

The analysis area for terrestrial wildlife was chosen based on the project treatment locations and 
the natural topography. Relative to the species discussed in this document their breeding, nesting, 
foraging and home ranges can vary in extent depending on the species.  

The home range of the owl is representative of the home range of other terrestrial species using 
similar habitats (4M, 4D, 5M, 5D, and 6), and therefore effects to the owl at this spatial scale would 
be indicative of the effects to other mature/late serial stage species. Therefore, the owl is used as a 
surrogate for American marten, Pacific fisher and the northern goshawk due to known owl locations 
on the landscape, and the fact that similar habitats are used by these species California spotted owl 
Protected Activity Centers (PAC) and/or Home Range Core Areas (HRCAs),and northern goshawk 
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PACs that fall partially or entirely within the respective project area boundary and those 
PACs/HRCAs that fall within ½ mile of a treatment unit considering topographic features were 
included. The analysis area addresses the effects (direct, indirect, and cumulative) to owls at the 
PAC/HRCA scale. The direct and indirect effects of the project would not magnify beyond this 
boundary and would encompass cumulative effects to owls as a result of project treatments. The 
cumulative effects analysis area includes past, present, and reasonably foreseeable future projects 
occurring within the Sugarberry Project terrestrial wildlife analysis area. Past actions were considered 
which have occurred in and around the proposed Sugarberry Project treatments, such as timber sales 
and fuel reduction projects on Forest Service and on private lands. Limitations of the analysis include 
future activities on private land.  

The aquatic analysis area for determining direct, indirect, and cumulative effects on fisheries and 
aquatic habitat-dependent wildlife includes 43,800 acres of National Forest System lands and 
14,290 acres of private land for a total area of 58,088 acres. The aquatic analysis area is comprised of 
44 subwatersheds ranging from 510 to 2,350 acres, and is the same as the CWE analysis area 
described in the Sugarberry Project “Hydrology Report” (USDA Forest Service 2007a). A watershed 
is a naturally occurring and easily distinguishable division of landscapes. It is particularly well-suited 
as a spatial analysis unit when considering direct, indirect, and cumulative effects on aquatic species 
because these effects generally will not extend beyond the physical boundary of the watershed. The 
aquatic analysis area includes all subwatersheds within which Sugarberry Project activities are 
proposed. Because upstream activities can have substantial effects in a given location due to the 
linkage and movement of water and materials from headwaters to downstream areas, the aquatic 
analysis area also includes all upstream subwatersheds which are directly connected to subwatersheds 
containing treatment activities, including three subwatersheds within which there are no proposed 
treatments. 

3.11.2.2 Analysis Methods for MIS and NTMB 
MIS are used because their population changes are believed to indicate whether management 

activities are having an effect on the viability and diversity of animal and plant communities. A listing 
of MIS species can be found in the ROD on the 1988 Forest Plan, page 4 and Appendix G (refer to 
the letter dated May 30, 2006, “Clarification on Plumas National Forest MIS List.” A listing of MIS 
species (not including those species that are threatened and endangered as well) and habitat rating can 
be found in Table 3-40 (p. 3-98) of the HFQLG Act FEIS (USDA Forest Service 1999a). That 
document indicates which MIS species could benefit from Pilot Project treatment activities, which 
species could experience a loss of habitat values, and which species’ habitat value would remain the 
same. The mule deer analysis resulted in a positive habitat value trend and an increase from moderate 
to high habitat rating. The trout group was not rated.  

The Plumas National Forest MIS that are not federal threatened and endangered species, such as 
the trout group and mule deer, are addressed individually in the Sugarberry Project “MIS Report.” 
The 2001 SNFPA FEIS, Appendix E, and associated BE provide additional discussion concerning 
effects on the habitat for these species.  
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NTMB are of special concern because their breeding area includes the North American temperate 
zones, and in many cases, they will migrate south of the continental United States during non-
breeding seasons (Hunter et al. 1993).  

The overall effect of management activities on NTMB species populations has not been 
specifically studied, unless a species falls within the category of federal Threatened and Endangered 
or Forest Service Sensitive or MIS. The Forest Service has a legal mandate to provide habitat for 
viable populations of NTMBs. However, if any NTMBs were not well distributed or had viability 
concerns, they were included on the 1998 Forest Service Sensitive Species List, which was amended 
in March 2001 and May 2003. Although current management guidelines under the Landbird Strategic 
Plan ensure that habitat will be protected for these species, the presence of suitable habitat does not 
necessarily mean these species are present in that habitat.  

3.11.2.3 Analysis Methods for Threatened and Endangered and Sensitive Species 
The wildlife surveys were based on habitat typed as suitable and followed Region 5 survey 

protocols for California spotted owls, northern goshawk, American marten, Pacific fisher, 
amphibians, and other target species. Surveys for species varied in scale; for example, the California 
spotted owls surveys for suitable habitat, (nesting and foraging) included analysis of the HRCAs and 
extended as much as 0.5 mile from the outer boundaries of the treatment units, whereas surveys for 
amphibians targeted typical habitat conditions found in and along streams and ponds that are in or 
near treatment units. Survey status and protocol are described below for those species with a “may 
affect individuals” determination. 

Surveys were conducted in and adjacent to aquatic habitats throughout the aquatic analysis area 
by contract consultants between 2001 and 2006. Stream surveys followed Fellers and Freel (1995) 
protocol and specifically targeted California red-legged frogs, MYLFs, FYLFs and the western pond 
turtle. Pond surveys followed either “Western Pond Turtle Survey Methods” by Reese (1993) or 
“Guidance on Site Assessment and Field Surveys for California Red-legged Frogs” by USFWS 
(1997). Of 278 miles of perennial and intermittent streams in the aquatic analysis area, 192 miles 
(69 percent) were surveyed, with priority placed on areas near and downstream of proposed project 
activities. Seven pond surveys were conducted using either USFWS (1995) or Reese (1993) protocol 
to determine presence of California red-legged frogs or western pond turtles, respectively, although 
surveyors were instructed to record sightings of all amphibian and reptile species. Koo and Vindum’s 
(1999) fieldwork and survey of major American museum collections yielded additional species 
occurrences in the aquatic analysis area, as did formal surveys and anecdotal observations by 
U.S. Forest Service and other agency personnel documented in fisheries and wildlife files at the 
Feather River Ranger District. Surveys were conducted by May & Associates 2001, Galloway 
Consulting, Inc. 2005, and Klamath Wildlife Resources/MGW Biological 2006. 

Mountain Yellow-legged Frog (MYLF). Twenty-six sightings of MYLFs were documented in 
streams and ponds throughout the Slate Creek watershed at elevations above 4,000 feet, although 
there was a record of two tadpoles in Slate Creek at an elevation of 3,920 feet MYLFs are not known 
from Canyon Creek or South Fork Feather River watersheds.  
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Foothill Yellow Legged- frog (FYLF). Thirty-seven sightings of FYLFs were documented, with 
the majority from the Slate Creek watershed, but both the South Feather River and Canyon Creek 
watersheds were represented.  

Western Pond Turtle. Five ponds were surveyed with the Reese (1993) protocol, and two ponds 
have been surveyed with the USFWS (1997) protocol, depending on habitat suitability. No western 
pond turtles were observed. There have been no historic observations of western pond turtles from 
within the Sugarberry Project aquatic analysis area. The closest documented occurrence is in New 
Bullards Bar Reservoir, which is about 1 mile downstream of Slate Creek via North Yuba River. 

California Spotted Owl. Across the Forest project-related surveys, at various levels (i.e. not all 
areas, not all years), have been conducted for the California spotted owl. Surveys followed the 
“Protocol For Surveying For Spotted Owls In Proposed Management Activity Areas And Habitat 
Conservation Areas”; Region 5; March 12, 1991 (revised February 1993) (USFS 1993). 

There are 21 known California spotted owl PACs, and their associated HRCAs, in the Sugarberry 
Project area. Surveys for the owls began in April and were completed in August (2004–2006). In 2004 
through 2006, there were 13 owl pairs reported. All pairs, with the exception of one, was found in a 
historical site. During reproductive visits, 4 nestlings were found and later 6 fledglings were detected. 
There were 4 nests located and 13 activity centers established. In 2001, the Lower Slate BE/BA 
reported 7 pairs, 2 nests, 1 fledgling and 13 activity centers from historical surveys (1990–1998).  

In 2000–2001, Foster Wheeler Environmental Corporation conducted surveys for Slate Creek 
watershed (Lower Slate and Upper Slate). In 2000, surveys for the Upper Slate Project located 2 owl 
pairs, 1 nest and 3 juveniles. On seven occasions, spotted owls were detected and/or observed in the 
Lower Slate area. Two of those detections were a pair. On five occasions, spotted owls were detected 
and/or observed in the Upper Slate area. Two of those detections were a pair. Follow-up visits were 
preformed on all previous survey locations where spotted owls were detected. An additional two 
spotted owl were located in Lower Slate. Survey records (1990–1998) for Lower Slate report 
13 activity centers, 7 pairs, 2 nests, 1 fledgling, and 1 single male detection.  

Male sparred owls were detected several times in 2004 and 2005 during the Sugarberry Project 
surveys. In 2000–2001 during other field surveys 6 barred owl detections were recorded in the 
Sugarberry Project area. Many of the observation were visual and others were based on verbal 
detections. For further discussion of barred owls, see “Species Effects of the Action Alternatives” on 
page 179 under California spotted owl.  

Within the 38,545 acre terrestrial wildlife analysis area (not including private), there are 
approximately 33,813 acres classified as suitable California spotted owl habitat. Approximately 
10,498 acres classified as suitable California spotted owl nesting habitat (5M, 5D) and approximately 
23,315 of acres classified as suitable California spotted owl foraging habitat (4M, 4D). There is also 
approximately 4,732 acres of nonsuitable habitat within the analysis area. There are a total of 21 
PACs, and associated HRCAs, and five SOHAs established in the wildlife analysis area. Of the 
10,498 acres of suitable nesting habitat, 6,110 acres are in PACs and 2,139 acres in SOHAs.  

Northern Goshawk. Six different goshawk surveys occurred in Sugarberry at various levels (i.e., 
not all areas, not all years), they were Sugar Etals (lower Sugarberry), Strawberry Etals (upper 
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Sugarberry) and Lower and Upper Slate, which preceded the Sugarberry Project. Surveys adhere to 
the “Survey Methodology for Northern Goshawks in the Pacific Southwest Region,” U.S. Forest 
Service, draft 14 May 2002.  

In summary, there are 20 goshawk PACs in the Sugarberry Project area. A summary of the 
activity centers are as follows: 34 northern goshawks have been either visually detected or confirmed 
audibly in addition to 21 fledglings and 18 nests. The total numbers reflected may overlap with 
previous years (see the project file BE/BA for a comprehensive breakdown).  

Within the 38,545 acre wildlife analysis area, there are 33,813 acres classified as suitable nesting 
habitat (5M, 5D, 4M, 4D) and approximately 4,732 acres classified as suitable foraging habitat (3M, 
3D, 4P, 5P, and 6), including designated PACs. Within the analysis area, there are 3,382 acres of 
habitat designated as northern goshawk PACs.  

Pallid, Western Red, and Townsend’s Big-eared Bat. Surveys followed an interim protocol 
approved by Forest Service Region 5. Bat surveys were conducted in 2001 and 2002 for several 
HFQLG Act Pilot Projects, including Upper Slate DFPZ, Lower Slate DFPZ, South Fork DFPZ, Bald 
Onion DFPZ, Brush Creek DFPZ, and Watdog DFPZ. The Lower and Upper Slate DFPZ surveys 
were conducted within the Sugarberry Project analysis area. In the summer of 2002, survey efforts 
associated with the Feather River Ranger District Brush Creek DFPZ project resulted in one acoustic 
detection of a pallid bat. Four pallid bats, including two lactating females, one post-lactating female, 
and a juvenile female were captured in 2002 north of the analysis area. Captures occurred over ponds 
and over a road near an intermittent stream in mixed conifer forest. There were also two acoustic 
detections of pallid bats in a wet meadow site and a creek riparian area. Outside the Sugarberry 
project area around the Moorville Ridge and Hartman Bar Ridge 69 pallid bat calls were recorded in 
various lactations in Plumas National Forest in 2006. These areas are approximately 8 miles from the 
Sugarberry project boundary. In 2001 and 2002, bat surveys were conducted for several HFQLG 
projects, one of those surveyed was Sugarberry for DFPZ treatments. Sly Creek and Woodleaf-
Palermo Transmission Line Projects (FERC NOS. 4851 and 2281) (Pacific Gas & Electric Company 
2004–2005) located pallid bats but not within or close to proposed treatments. Survey protocol 
follows an Interim protocol approved by Linda Angerer; Forest Service Region 5. Surveys for the 
pallid bat were conducted in 2006, by H. T. Harvey and Associates Ecological Consultants. The data 
presented in the study was designed to determine roost site and habitat use characteristics of the pallid 
bat in Plumas National Forest.  

See “Section 3.11.4: Environmental Consequences” below for potential effects on habitat for the 
pallid, western red, and Townsend’s big-eared bats. If bats are found at a later date, appropriate 
protection measures would be applied before implementation of DFPZ treatments or group selection 
in the Sugarberry Project area.  

Little Willow Flycatcher. There are 5 meadows (≥15 acres) in the project area that are considered 
suitable willow flycatcher habitat found on approximately 55 acres. One meadow is being proposed 
for enhancement by conifer removal. If nesting little willow flycatchers are found later, appropriate 
protection measures would be applied before implementation of proposed project treatments. Surveys 
followed “A Little Willow Flycatcher Survey Protocol for California” (Bombay, Benson, and 
Valentine 2003). Surveys from 2004 through 2005 were limited to areas with historical observations 
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and potentially suitable habitat. Although no little willow flycatchers have been observed in the 
Sugarberry Project area, potential habitat could occur in the RHCAs.  

Pacific Fisher and American Marten. Although no Pacific fisher or American marten have been 
observed in the Sugarberry Project area, potential habitat exists. Carnivore surveys conducted in the 
winter of 1999 on the Plumas National Forest did not find the target species. Potential sites were 
assessed using on-the-ground habitat typing or topographical maps and aerial photos. Foster Wheeler 
Environmental Corporation conducted surveys in the Lower Slate area, using camera stations between 
May and July 2001. No target carnivore species were detected during either the spring or the fall 
camera surveys. An incidental pine marten sighting occurred during the survey period, but no martens 
were recorded on camera. One incidental sighting of pine marten suggests that the species population 
may occur in low densities in the area. Surveys follow the “American Marten, Fisher, Lynx, and 
Wolverine: Survey Methods for their Detection” (Zielinski/Kucera, PSW-GTR-157, August 1995). 

Hardhead Minnow. Surveys have not been conducted for hardhead minnows for the Sugarberry 
Project. The Sugarberry Project is in the boundaries of the South Fork Feather Project area (Federal 
Energy Regulatory Commission Project Number 2088) and numerous consultants have completed 
biological studies within the hydropower project area (South Fork Feather Water and Power Agency 
2006). Known and suspected distributions of hardhead minnows are found in the Forest Fisheries GIS 
layer, atlases, and stream files. A “suspected” distribution has been determined where there is no data 
to verify presence although suitable habitat exists, there are no barriers to prevent migration, and 
hardhead minnows are present below or above these reaches. Hardhead minnows are not known to 
occur in the aquatic analysis area, but their presence is suspected in the lower-most reach of Slate 
Creek near the confluence with North Yuba River. 

3.11.3 Affected Environment (Existing Conditions)  
3.11.3.1 Introduction 

This analysis considers the effects of the two alternatives on wildlife and fisheries species and 
their associated habitats. It includes discussions of how changes in habitat components can reduce 
habitat suitability of habitat in general, as well as for specific dependent species. It also discusses the 
potential effects of road density and wildfire for all habitats. This document analyzed those species 
that would be affected by the Sugarberry Project see Table 3-54 (see “Scope of the Analysis” below). 
The alternatives considered but eliminated from detailed study were presented in Section 2.3 of this 
document. The following sections discuss the existing conditions for wildlife and fisheries.  

Existing conditions in the Sugarberry Project area are highly related to natural events (fire, 
insects, and disease), past clear-cuts (thinning and salvage) projects and old mining town sites. 
Species associated with mature/old-forest structure and composition occupy home ranges of widely 
varying sizes, from small areas occupied by small mammals to landscape areas occupied by wide-
ranging raptors (such as the California spotted owl) or carnivores (such as the Pacific fisher) (SNFPA 
FEIS 1999, Chapter 3, p. 111). Aquatic habitat has been shown to have an overall high wildlife 
diversity and density when compared to the general forest matrix.  
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3.11.3.2 General Habitat 
Habitat elements that are of particular importance for wildlife include large trees, snags, 

hardwoods, and large woody debris. Large trees, and the snags they produce, have been found to be 
critically important for the California spotted owl, northern goshawk, Pacific fisher, and American 
marten. Discussion about the project areas General Habitat Composition and Stand Structure can be 
found in “Section 3.3.4: Affected Environment (Existing Conditions).” Habitat Components and 
Structure as it relates to wildlife are discussed below (refer to the Wildlife and Fish BA/BE 
Appendix E for habitat requirement discussions for each species).  

Habitat Components and Structure. The HFQLG FEIS and ROD and the SNFPA FEIS and 
FSEIS RODs and associated Wildlife and Fish BAs/BEs each identify and discuss the importance of 
the following habitat. 

The analysis of general effects on wildlife habitat focuses on changes to CWHR 4 and 5 stands as 
a result of proposed treatments because of the importance of these size classes to a wide variety of 
wildlife species. Wildlife habitat assessments are based on the CWHR system. The CWHR system 
describes forest habitats through tree size and canopy closure. Although shrub and herbaceous layers 
are decidedly important wildlife habitat attributes, they are not used by the CWHR system as a means 
to describe habitat. Resulting classes are then rated in regard to habitat value for various wildlife 
species. See Table 3-4 for average trees per acre, basal area, and canopy cover in Sugarberry.  

The CWHR classes with the highest habitat value for mature and old-forest-dependent species 
considered in this document are: 

• CWHR Size 4 (11–24 inches dbh) 

• CWHR Size 5 (greater than 24 inches dbh) 

• CWHR Size 6 (multilayered stand with a Size Class 5 over a distinct layer of Size Class 3 
or 4, total tree canopy greater than 60 percent closure) 

• Density of M (moderate canopy closure with 40–59 percent cover) 

• Density of D (dense canopy closure with 60–100 percent cover) 

Canopy Cover. The canopy cover across Sugarberry Project analysis area is comprised primarily 
of CWHR 4M (40–59 percent canopy cover) and 4D (60–80 percent canopy cover). Including private 
and public lands, the analysis area is approximately 60 percent CWHR 5s and 20 percent CWHR 4s.  

There is a direct relationship between suitable habitat for mature and old-forest-dependent 
wildlife and canopy cover. Many federally listed and Forest Service Sensitive species are associated 
with these habitats. A moderate to dense canopy cover is important for many wildlife species because 
it maintains the microclimate within forest stands, provides cover from harsh weather (snow, rain) 
provides well-shaded environments with cooler temperatures, provides cover and escape from 
predators, and higher nutrient soils. The wildlife associated with dense canopy cover forests are also 
dependent on prey associated with these same forest types.  
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Large Trees. The large tree component with the Sugarberry Project can be classified as stands of 
CWHR size 5. Within the Sugarberry Project, size 5 stands make-up 10,498 acres. Existing trees in 
the Sugarberry Project area would require approximately another 10 years for a maximum-sized 
CWHR 4 (24 inches dbh) stand to reach the minimum CWHR 5 (25 inches dbh). It takes 30–50 years 
to grow a CWHR 4 (11–24 inch dbh) stand and approximately 100 years to grow a CWHR 5 (greater 
than 24 inches dbh) (Oliver et al. 1996; Dunning and Reineke 1933). Large trees contribute in ways 
such as; protection from adverse weather, protection from the sun, cavities for nesting, limbs for 
resting and perching, bark for roosting bats, and vegetation and insects as food. In addition, the 
number of large trees affects the numbers of large trees available as recruitments for future large 
snags (dead trees) and large woody material (logs). 

Snags. The average snags >15 inch dbh within the Sugarberry Project, based on stand data 
consists on average of 4–6 snags per acre. Standards and guidelines for snags would be followed for 
the Sugarberry Project: four of the largest snags per acre using snags larger than 15 inches dbh, 
clumped and distributed irregularly. 

The following is from the Forest Service Animal Inn program website. Snags are an important 
structural component in forest communities. Wildlife species that use cavities in partially live or dead 
trees for various life functions are referred to as cavity users or nesters and include representatives 
from all classes of terrestrial animals. The absence of suitable snags can be the major limiting factor 
for some snag-dependent wildlife populations (Haapanen 1965; Balda 1975).  

Large Woody Material. Natural tree mortality, which includes trees killed by insects, disease, or 
injury, provides snags to the forest environment. Snags eventually deteriorate, collapse, and become 
logs. These materials furnish cover and serve as sites for feeding, reproducing, and resting for many 
wildlife species (Maser et al. 1979). Wildlife species are known to use dead and down woody 
materials as either a primary or a secondary component of their habitat requirements. Down logs and 
large woody debris is also an important component of aquatic habitats in forested areas (Swanson 
et al. 1976). Large woody material affects channel morphology through such processes as the storage 
and routing of sediment, bank stabilization, and pool formation (Bisson et al. 1987).  

Large woody material was estimated using Forest Inventory Analysis data. Large woody debris 
material meets or exceeds the recommended threshold in the majority of the proposed treatment units 
surveyed under the existing condition. Existing quantities of downed large woody material in several 
Sugarberry units may be below Forest Plan Standards. Not all project units were surveyed for large 
woody material; the approximant large woody material reported reflect estimations of other units of 
similar condition that were not inventoried. Quantities of downed large woody material are not 
expected to exist equally across the landscape. Management direction for large woody material will 
be required to leave 8–12 logs per acre, which generates approximately 10–15 tons per acre, that are 
20 inches or greater in small end diameter and 10-feet long or longer. 
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Black Oak Habitat. Montane hardwoods or mixed conifer-hardwood forests are minor vegetation 
types in the analysis area and may consist of black oak and conifers. The hardwood black oak 
component within the Sugarberry area consists of approximately 2,800 acres.  

California black oak is a critical species for wildlife. Oaks (Quercus spp.) may be the single most 
important genus used by wildlife for food and cover in California forests and rangelands, and 
California black oak occupies more total area in California than any other hardwood species. While 
food is a primary resource produced by oaks, of greater overall worth is the fact that oaks contain 
nooks, crannies, perches, and passages where animals live, breed, and rest. They also provide nest 
sites for the arboreal species, such as the northern flying squirrel, that use tree cavities (Pavlik et al. 
1991). Many amphibians and reptiles are found on the forest floor in the montane hardwood habitat. 
Among them are ensatina, relictual slender salamander, western fence lizard, and sagebrush lizard. 
The snakes include rubber boa, western rattlesnake, California mountain kingsnake, and sharp tailed 
snake (CWHR 1988). 

Road Density. The total length of roads in the Sugarberry Project area would remain at 319 miles 
and the total in the aquatic analysis area would remain at 396 miles. The road density within the 
Project area would remain at 4.24 miles per square mile, whereas the road density would remain at 
4.5 miles per square mile in the aquatic analysis area. 

The network of roads across the Forest has altered and continues to alter vegetative communities 
and habitat for wildlife species. Direct and indirect effects of the road network include: (1) increased 
soil erosion; (2) degradation of air and water quality; (3) spread of invasive species; (4) mortality, 
avoidance, and displacement of wildlife; and (5) habitat fragmentation.  

Roads are the largest single human-caused source of aquatic habitat degradation in the Pilot 
Project area (HFQLG FEIS, p. 3-7). The most obvious effect of roads on aquatic habitat quality 
relates to increased surface erosion rates (Reid and Dunne 1984; Duncan et al. 1987) and sediment 
delivery (Beschta 1978; Bilby et al. 1989).  

Wildfires. One of the most obvious consequences of fire in forests is the impact on wildlife 
habitat. Fire has the immediate effect of changing the structural and compositional features of wildlife 
habitat, but this does not mean the habitat has been “destroyed.” The wide range of fire types dictated 
by fuel loads, fuel moisture, and weather conditions produce a wide range of post-burn results. Many 
low- to moderate-intensity fires can actually have a net positive effect on wildlife habitat. Large 
destructive fires, on the other hand, can seriously affect habitats and require years for recovery. 
Bigger, hotter fires destroy more of the seed base and cause a greater loss of topsoil, both of which 
make habitat recovery slower and more difficult, whereas low-intensity fires generally have a positive 
impact on habitats by creating mosaics of differing successional stages that promote plant and animal 
diversity. Low-intensity fires also thin out dense understories, improve vegetation heath, and allow 
for easier wildlife movement (University of California Cooperative Extension). 

Aquatic and Riparian Habitat. Riparian habitats support a greater diversity and abundance of 
wildlife than most other cover types. These areas function as habitat for vertebrate wildlife and 
provide corridors for wildlife movement and migration. They act as wildlife refuges during wildfires, 
and stream sides are often the first areas that wildlife will re-occupy after stand-replacing fire events. 
Dense and diverse riparian vegetation provides a large variety and quantity of nest and perch sites, 
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along with food from seeds, fruits, and insects. This habitat supports many bird, mammal, reptile, and 
amphibian species.  

Sugarberry Project aquatic analysis area elevations range from 1975 feet above sea level at the 
confluence of Slate Creek and the North Yuba River to 7,715 feet at Mt. Fillmore. Annual 
precipitation ranges from 65 to 80 inches and varies due to elevation from 10 to 90 percent snow 
(USDA Forest Service 1999b). This precipitation input results in a diverse array of aquatic habitats 
within the Sugarberry Project area, many of which have been altered by human activities. Naturally 
occurring aquatic habitats include streams, swales, ponds, springs, seeps, and wet meadows, whereas 
humans have constructed ditches, pits, and reservoirs.  

Streams and associated swales are the most abundant aquatic habitats. The Plumas National 
Forest GIS shows a total of 627 miles of streams in the Sugarberry Project aquatic analysis area. This 
total includes stream reaches that course through private land within the Plumas National Forest 
boundaries. Of this total, the majority consists of swales, or ephemeral channels that generally do not 
exhibit annual scour (339 miles, 54 percent). Intermittent (137 miles, 22 percent) and perennial 
(151 miles, 24 percent) streams comprise approximately equal proportions of the remainder. Fish are 
known or suspected to inhabit 100 miles of streams. Fish bearing waters are generally perennial, 
although a small fraction of intermittent waters contains fish at least seasonally or within pools that 
remain in deeper parts of the channel when flows discontinue. Perennial streams that do not contain 
fish generally are either too steep to provide suitable habitat, or they have barriers such as cascades or 
large woody debris jams that prevent fish from infiltrating otherwise suitable habitat. Cascades are 
exceedingly common due to the substantial vertical relief of the area. 

Specific Species. The BA/BE for the Sugarberry Project provides a detailed discussion of the 
affected environment and species account for specific wildlife species. 

3.11.4 Environmental Consequences 
3.11.4.1 Introduction 

The treatments proposed for the Sugarberry Project would avoid California spotted owl PACs, 
SOHAs and occupied MYLFs and FYLFs, and Western pond turtle habitat. There are exceptions for 
goshawk PACs and RHCAs areas. Treatments such as underburns, hand piling, hand thinning and 
mastication are allowed in goshawk PACs. Treatments in the RHCAs would be limited. In DFPZ 
units, treatment in the RHCAs would be limited to underburning, hand piling, and hand thinning, 
except in some plantations where mechanical treatment (mastication) is prescribed near ephemeral 
streams. In addition, 50-foot buffers would be applied to 136 miles of ephemeral streams, and 
treatments in the ephemeral stream would be limited primarily to brush removal. Group selection 
would avoid RHCAs. Refer to the “Section 3.9: Hydrology” in this DEIS for more discussion about 
the proposed treatments in RHCAs. 

3.11.4.2 Alternative A (No Action) 
The following discussion focuses on the effects of Alternative A on habitat components. This 

discussion applies to all species considered in this document. Subsequent sections (for example, 
effects of Alternative A on such species as the northern goshawk and California spotted owl) refer to 
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this discussion rather than repeat the information for each species. In addition, proposed activities that 
have the potential to improve wildlife habitat, such as black oak enhancement, streambank 
stabilization, meadow restoration, and road decommissioning, would not be conducted under 
Alternative A. 

3.11.4.3 Effects on General Habitat 
Habitat Components and Structure 

For a comprehensive description of how the forest habitat components and structure would 
progress under Alternative A (see “Direct and Indirect Effects of the No-Action Alternative” in 
Section 3.3.5). The brief discussions below focus on habitat as it relates to wildlife species under the 
no-action alternative.  

Canopy Cover. Canopy cover would continue to become denser, and tree sizes would grow at a 
slower rate, which could prevent or slow down the potential for stands to move to the next size class. 
However, the potential effects on mature/old-forest-associated wildlife species of reducing the canopy 
cover to 40 to 50 percent and lower would not occur. Also, the understory layer would be retained.  

Large Trees. Under Alternative A, no trees greater than 30 inches dbh would need to be cut for 
operability because proposed activities (permanent and temporary roads construction, reconstruction 
of temporary roads, and construction and reconstruction of landings) would not occur. Depending on 
each stands density and tree sizes, tree growth could be affected at varying rates due to competition 
for nutrients and space. However, the potential effects to mature/old-forest associated wildlife species 
of removing large trees would not occur. Also, the large trees which provide future recruitment of 
snags and large woody material would be retained. 

Snags. Under Alternative A, no snags would be removed. Depending on stand density and tree 
sizes, tree growth could be affected at varying rates due to competition for nutrients and space. While 
maintaining the stand densities in the short term, (not implementing Action Alternative) this 
competition could reduce the recruitment of large trees and future snags and large wood material for 
the long term. Whereas, mortality in intermediate and suppressed trees would increase, resulting in 
more snags and dead and down logs. These changes would benefit species such as the California 
spotted owl, northern goshawk, and forest carnivores, which are associated with late-succession 
forests.  

Large Woody Material. Under Alternative A, no large woody material would be removed. Also, 
no potential snag recruitment trees (30 inches dbh trees or otherwise) would be lost. However, 
depending on each stands density and tree sizes, tree growth could be affected at varying rates due to 
competition for nutrients and space. While maintaining the existing large woody material in the short 
term, this competition could reduce tree growth and the recruitment of large trees and future large 
woody material for the long term.  

Black Oak Habitat. Under Alternative A, proposed black oak enhancement will not be 
implemented and retained oaks within DFPZ will not be released. However, under the no-action 
alternative, black oaks within group selection units will not be removed. The no-action alternative 
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will retain existing oaks but could also negatively affect the overall quality of black oaks for the long 
term as a result of shade and competition from conifers and dense understory. 

Road Density. Under the no-action alternative, new roads would not be constructed and existing 
roads would not be reconstructed, so there would be no additional disturbance as a result of these 
activities. In addition, implementing the Action Alternatives would not drastically reduce road 
density. Roadless areas are important reservoirs of wildlife habitat and provide critical ecological 
functions, including: (1) relatively high levels of intact old-growth forests; (2) habitat for species of 
conservation concern; (3) a broad array of habitat types; and (4) buffer areas from invasive species 
and edge effects. The network of roads across the Forest has altered and continues to alter vegetative 
communities and habitat for wildlife species. Direct and indirect effects of the road network include: 
(1) increased soil erosion; (2) degradation of air and water quality; (3) spread of invasive species; 
(4) mortality, avoidance, and displacement of wildlife; and (5) habitat fragmentation. 

The total length of roads in the Sugarberry Project area would remain at 319 miles and the total in 
the aquatic analysis area would remain at 396 miles. The road density within the Project area would 
remain at 4.24 miles per square mile, whereas the road density would remain at 4.5 miles per square 
mile in the aquatic analysis area. Roads not closed or decommissioned would continue to contribute 
to accelerating erosion processes, which would alter water quality and aquatic habitat. 

Wildfires. Fuel conditions are variable throughout the Sugarberry Project area and can be 
described by six Northern Forests Fire Laboratory fuel models (see “Fire and Fuels” in 
Section 3.3.3.2). The action alternatives would each increase the likelihood that wildland fires 
occurring in the treatment units would be successfully suppressed by initial attack hand crews and 
engines when compared to the no-action alternative.  

The analysis area and immediate surroundings indicates that fire continues to influence the 
landscape. Fires affect animals mainly through effects on their habitat. Fires often cause short-term 
increases in wildlife foods that contribute to increases in populations of some animals. These 
increases are moderated by the animals' ability to thrive in the altered, often simplified, structure of 
the post fire environment. The extent of fire effects on animal communities generally depends on the 
extent of change in habitat structure and species composition caused by fire. Stand-replacement fires 
usually cause greater changes in forest communities than in those of grasslands. Within forests, stand-
replacement fires usually alter the animal community more dramatically than understory fires. Animal 
species are adapted to survive the pattern of fire frequency, season, size, severity, and uniformity that 
characterized their habitat in pre-settlement times. When fire frequency increases or decreases 
substantially or fire severity changes from pre-settlement patterns, habitat for many animal species 
declines (Smith et al. 2000). 

Subwatersheds with substantial portions burned at high intensity would be susceptible to many 
short- and long-term effects that would degrade the suitability of aquatic habitat within the burned 
subwatershed and possibly in unburned downstream areas. Sediment delivery to aquatic habitats can 
increase substantially in the year following intense wildfire, and continue to remain elevated for ten 
or more years (Tiedemann et al. 1979; Helvey 1980).  

Aquatic and Riparian Habitat. Under the no-action alternative, natural succession would 
continue to modify the condition of aquatic and riparian habitats. This would largely have beneficial 
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effects on the habitat quality of streams affected by past land-use activities, especially those that 
exhibit degraded riparian habitat and decreased levels of in-stream large woody material. However, 
vegetation would continue to encroach upon ponds and wet meadows, thereby reducing their size and 
altering their physical characteristics. No meadow restoration or aspen regeneration projects would 
occur. 

Degraded stream channels and mine sites would continue to recover. Unfortunately, in some of 
the most extreme cases, this is a process that may last for centuries while continuing to cause adverse 
resource impacts such as chronic fine sediment deliver to stream courses (James 1999). Streambank 
stabilization and sediment pond construction projects intended to ameliorate and accelerate recovery 
processes would not occur. 

Stream crossing and culvert improvement projects would not occur, and fish and aquatic wildlife 
access to suitable upstream habitats would continue to be blocked. New road construction would not 
occur, and neither would the reconstruction or decommissioning of roads that are currently 
deteriorating and negatively impacting aquatic habitats. There would be no action to reduce the risk 
of large or high intensity wildfire. 

3.11.4.4 Effects on Species 
Mountain Yellow-Legged Frog and Foothill Yellow-Legged Frog 

Direct Effects. There would be no direct effects on MYLFs or FYLFs habitat, as no activities 
would occur that would cause disturbance to individual frogs, nor any impacts to the existing habitat 
conditions. 

Indirect Effects. The indirect effects of the no-action alternative include the potential for future 
wildfire and its impact on habitat development and recovery. The currently existing fuel loads that 
would be left untreated by this alternative would make potential wildfires more difficult to suppress 
and create a larger and more intense burn than would potentially occur following the fuels treatments 
of the action alternatives. 

The potential short- to long-term effects on riparian and aquatic habitats of an intense wildfire 
described in detail above that are relevant and would be detrimental to mountain or FYLFs or their 
habitat include increased sedimentation, increased water temperatures, modified macroinvertebrate 
fauna, and a decrease in cover provided by riparian vegetation. Over longer time periods (5–
10+ years), as negative effects attenuate, aquatic and riparian habitat for frogs could improve as fire-
killed trees become in-stream large woody material (assuming that they would not be salvage logged) 
and riparian vegetation recovers. This scenario assumes that frog populations remain extant through 
and following a wildfire. Evidence from a frog species from a fire-prone habitat in Africa suggests 
that frogs may use acoustic cues to detect and seek protective cover from approaching fire, thereby 
avoiding direct impacts (Grafe et al. 2001). 

Other potential short-term indirect effects may result from the well-established toxicity of fire-
retardant and fire-suppressant chemical formulations that would likely be used in the control of a 
large and intense wildfire (Gaikowski et al. 1996a; Gaikowski et al. 1996b; McDonald et al. 1997; 
Buhl and Hamilton 2000). Although efforts are made to avoid dropping fire-retardants and fire-
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suppressants in aquatic and riparian habitats, incident circumstances often prevent complete 
avoidance of these particularly sensitive habitats. 

Cumulative Effects. Assessment of cumulative effects is speculative due to the uncertainty of 
how past, present, and foreseeable activities affect MYLF/FYLFs. However, it is likely that the 
effects of a large and intense fire would be negligible in comparison to past land-use activities in the 
aquatic analysis area, especially the legacy effects of late nineteenth-century hydraulic mining and 
mid-twentieth century logging and road building. 

Western Pond Turtle  

Direct Effects. Refer to mountain and FYLF discussion above. 

Indirect Effects. Refer to mountain and FYLF discussion above. 

The potential short- to long-term effects on riparian and aquatic habitats of an intense wildfire 
described in detail above that are relevant and would be detrimental to western pond turtles or their 
habitat include increased sedimentation, modified macroinvertebrate fauna, and a decrease in cover 
provided by riparian vegetation. Over longer time periods (5–10+ years), as negative effects 
attenuate, aquatic and riparian habitat for turtles could improve as riparian vegetation recovers and 
fire-killed trees become in-stream large woody material (assuming that they would not be salvage 
logged) create pool habitat. 

Cumulative Effects. Past land-use has modified the suitability of western pond turtle habitat in 
the aquatic analysis area in many ways. Sedimentation and removal of riparian vegetation resulting 
from hydraulic mining, road-building, and indiscriminate logging has probably decreased suitability 
by reducing the number and quality of pool habitats in lotic (flowing water habitats) waters. On the 
other hand, the construction of ponds in association with mining and restoration activities may have 
created suitable aquatic habitat. Present and future foreseeable actions will likely have low effects due 
to contemporary protective measures. It is very likely that the effects of a large and intense fire would 
be negligible in comparison to past land-use activities in the aquatic analysis area, especially the 
legacy effects of late nineteenth-century hydraulic mining and mid-twentieth century logging and 
road building. 

Hardhead Minnow 

Direct Effects. Refer to MYLF and FYLF discussion above. 

Indirect Effects. Refer to MYLF and FYLF discussion above. 

The potential short- to long-term effects on riparian and aquatic habitats of an intense wildfire 
described in detail above that are relevant and would be detrimental to hardhead minnows or their 
habitat include increased sedimentation and modified macroinvertebrate fauna. Severe levels of 
sedimentation would reduce the depth of large pools favored by these fish (Moyle 2002), possibly 
rendering the habitat at the mouth of Slate Creek completely unsuitable. Alterations to the 
macroinvertebrate fauna would have a disproportionate effect on juveniles, which are more dependent 
than adults on this food source (Reeves 1964). This may not be a factor, however, since juvenile 
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hardhead may be excluded from the aquatic analysis area due to the presence of predatory 
smallmouth bass (Gard 1994). 

Cumulative Effects. Sedimentation caused by the legacy of mining, logging, and road building 
has no doubt had detrimental effects on the physical habitat structure of potentially suitable habitat for 
hardhead minnows in the aquatic analysis area. On the other hand, the effect of removing riparian 
vegetation throughout the basin on increasing water temperature in the lower reach of Slate Creek 
may actually have improved the thermal characteristics relative to hardhead minnow habitat 
preferences (Knight 1985). Ultimately, the presence of the non-native predatory smallmouth bass 
precludes the potential use of lower Slate Creek for hardhead minnow spawning (Gard 1994).  

Since temperature is not currently a limiting factor here for hardhead minnows, only negative 
effects would result from the cumulative effects of past, present, and future activities in combination 
with an intense wildfire over a large portion of the watershed. The habitat for hardhead minnow is 
marginal at best, and could be rendered completely unsuitable in the event of a large and intense 
wildfire, the risk of which is not reduced by the no-action alternative. 

California Spotted Owl 

Direct Effects. The no Action Alternative would lead to minor changes in known nesting habitat 
for the California spotted owl. Closed-canopy old growth stands are favored by California spotted 
Owls and technically less flammable, because of the large tree component and the dense canopies 
which maintain higher relative humidity within the stands and reduce heating and drying on surface 
fuels by solar radiation and wind. However, fires are unpredictable and are subject to spreading 
depending on the orientation of the landscape and prevailing winds.. Ladder fuels, can also play a 
large roll as to whether the fire reaches the canopy of large trees. See “Section 3.3: Vegetation, Fire 
and Fuels” in this document.  

Indirect Effects. Over the long term, forest vegetation would continue to grow, increasing 
canopy cover of dominant and co-dominant trees. Mortality in intermediate and suppressed trees 
would increase, resulting in more snags and dead and down logs. However, diseased trees are found 
are most frequently found in overcrowded stands. See “Section 3.3: Vegetation, Fire and Fuels” for 
the discussion on diseased trees. These changes would benefit species such as the California spotted 
owl, which are associated with late-succession forests. However, in case of a wildfire the loss of late-
succession forests could eliminate habitat for species associated with those forests.  

Cumulative Effects. There would be no actions designed to control the risk of high intensity 
wildfire. Total wildfire acres and high intensity wildfire acres are anticipated to increase from current 
levels under this alternative (based on analysis conducted in SNFPA [2001]).  

Northern Goshawk 

Direct Effects. Refer to California spotted owl discussion above. There would be no direct effects 
on goshawks or goshawk habitat because no activities would occur that could cause disturbance to 
nesting/foraging goshawks or impact existing habitat conditions. 
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Indirect Effects. Indirect effects of no action include the potential for future wildfire and its 
impact on habitat development and recovery. The fuel loads that would be left by this alternative 
would make potential wildfires in the area difficult to suppress and create a more intense burn, which 
could lead to increased rates of spread resulting in potential loss of suitable goshawk nesting habitat 
and other important prey habitat attributes such as large trees, large snags, and down woody material. 
The proposed treatments of thinning out the understory could create or improve habitat available for 
nesting and foraging. 

Cumulative Effects. There would be no actions designed to control the risk of high intensity 
wildfire. Total wildfire acres and high intensity wildfire acres are anticipated to increase from current 
levels under this alternative (based on analysis conducted in SNFPA (2001).  

Pacific Fisher and American Marten  

Direct Effects. There would be no direct effects on forest carnivore habitat, as no activities would 
occur that would cause disturbance to denning, resting, dispersing or foraging animals, nor any 
impacts to the existing habitat conditions. 

Indirect Effects. There would be no indirect effects as no project would be implemented. Indirect 
effects of no action include the potential for future wildfire and its impact on habitat development and 
recovery.  

Cumulative Effects. There would be no cumulative effects as no project would be implemented. 
Cumulative effects from the no-action alternative could come from a stand replacing fire that would 
alter habitat components needed for the fisher or marten.  

Pallid, Western Red, and Townsend's Big-Eared Bat 

Direct Effects. There would be no direct effects on bats or bat habitat because no activities would 
occur that could cause disturbance to denning bats or impact existing habitat conditions. 

Indirect Effects. There would be no indirect effects on bats or bat habitat because no activities 
would occur that could cause disturbance to denning bats or impact existing habitat conditions. 

Cumulative Effects. There would be no cumulative effects on bats or bat habitat because no 
activities would occur that could cause disturbance to denning bats or impact existing habitat 
conditions. 

Willow Flycatcher 

Direct Effects. There would be no direct effects on willow flycatcher and/or its habitat because 
no activities would occur that could cause disturbance to nesting or foraging birds or impact existing 
habitat conditions. 
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Indirect Effects. There would be no indirect effects on little willow flycatcher or little willow 
flycatcher habitat because no activities would occur that could cause disturbance to nesting or 
foraging birds or impact existing habitat conditions. 

Cumulative Effects. There would be no cumulative effects on little willow flycatcher or little 
willow flycatcher habitat because no activities would occur that could cause disturbance to nesting or 
foraging birds or impact existing habitat conditions. 

Trout Group 

Direct Effects. There would be no direct effects on trout or trout habitat, as no activities would 
occur that would cause disturbance to individual fish, nor any impacts to the existing habitat 
conditions. 

Indirect Effects. The indirect effects of the no-action alternative include the potential for future 
wildfire and its impact on habitat development and recovery. The currently existing fuel loads that 
would be left untreated by this alternative would make potential wildfires more difficult to suppress 
and create a larger and more intense burn than would potentially occur following the fuels treatments 
of the action alternatives. 

The potential short- to long-term effects on riparian and aquatic habitats of an intense wildfire 
described in detail above that are relevant and would be detrimental to trout or their habitat include 
increased sedimentation and modified macroinvertebrate fauna. Severe levels of sedimentation could 
reduce the depth of large pools favored by these trout (Moyle 2002), possibly rendering affected 
subwatersheds less productive. Alterations to the macroinvertebrate fauna could also reduce 
productivity near and downstream of severely burned areas.  

Another short-term indirect effect is the well-established toxicity of fire-retardant and fire-
suppressant chemical formulations that would likely be used in the control of a large and intense 
wildfire (Gaikowski et al. 1996a; Gaikowski et al. 1996b; McDonald et al. 1997; Buhl and Hamilton 
2000). Although efforts are made to avoid dropping fire-retardants and fire-suppressants in aquatic 
habitats, incident circumstances often prevent complete avoidance of this particularly sensitive 
habitat. 

Cumulative Effects. Sedimentation and degradation and destruction of riparian habitat caused by 
the legacy of mining, logging, and road building has no doubt had detrimental effects on the physical 
habitat structure of potentially suitable habitat for trout in the aquatic analysis area. However, since 
temperature is not currently a limiting factor here for trout throughout most of the aquatic analysis 
area, the only negative effect would result from the cumulative effects of past, present, and future 
activities in combination with an intense wildfire over a large portion of the watershed. Trout habitat 
is currently fair to good throughout most of the project area, but could be rendered less suitable or 
even unsuitable at subwatershed scales in the event of a large and intense wildfire, the risk of which is 
not reduced by the no-action alternative. 
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Mule Deer 

Direct, Indirect and Cumulative Effects. Under the no-action alternative, deer foraging habitat 
would remain as is or possibly be lost due to wildfires. There would be no reduction in the road 
density within the analysis area with the no-action alternative. 

The no-action alternative would do nothing to reduce the identified possible limiting habitat 
factors for California deer herds (loss of brush fields, lack of prescribed fire, overstocked conifer 
stands, increased road densities, ([Department of Fish and Game 1998]). The cumulative effects of no 
action could fall in line with the analysis conducted for the SNFPA (described above) and contribute 
to the decline of mule deer within the project area, the Plumas National Forest, and the Sierra Nevada 
range. In the short term, forested stands would not be opened-up through thinning and underburning, 
thus very little regeneration of foraging habitat would occur. On the other hand, no action could result 
in potential larger and more intense wildfires, which, depending on weather conditions and fuel 
loadings, could either increase or decrease the productivity of foraging habitat. 

Based on the direct, indirect and cumulative effects of the no-action alternative, it is suspected 
that deer numbers would respond slightly to the habitat changes created on private land. The carrying 
capacity on National Forest land would not be improved, thus, there would be a stable to downward 
trend in deer numbers on National Forest, therefore not contributing to the LRMP Forest goal of 
24,000 deer on Plumas National Forest land. With the increased potential for a stand destroying 
wildfire, (1) a high intensity wildfire could reduce productivity of deer range for a long period of 
time, resulting in a long-term reduction in carrying capacity, or (2) depending on fire intensity, 
decadent brush and closed forest could be converted to potentially improved deer habitat and carrying 
capacity could be improved above current levels. 

Swainson’s Thrush 

Direct, Indirect and Cumulative Effects. Effects of the no-action alternative include the 
potential for future wildfire and its impact on habitat maintenance and development. The high fuel 
loads that would be left by this alternative would make potential wildfires in the area difficult to 
suppress and create a more intense burn, which could lead to increased rates of spread resulting in 
additional acres burned. Given the fire return interval for this area, it is likely that National Forest 
system lands would burn again, resulting in the loss of the largest trees and snags, an increase in large 
scale fragmentation of forested landscapes, loss of riparian habitat and simplification of habitat 
diversity.  

3.11.4.5 Action Alternatives 
General Management Requirements. Structural complexity, which is comprised of late-

successional growth, multilayered vegetation and woody material, is an important component for 
mesocarnivores and avian species. DFPZ, group selection, and ITS treatments could result in the loss 
of mature/late-successional growth and could introduce additional fragmentation of habitat and 
wildlife travel corridors. In addition, activities on private lands have been adding to the fragmentation 
and decline of suitable habitat through urbanization, damming of rivers, construction of roads, and 
private timber management.  
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The Sugarberry Project is designed to fulfill the management direction standards and guidelines 
for fuels and vegetation management activities in the Sugarberry Project (refer to Appendix E). The 
action alternatives would each increase the likelihood that wildland fires occurring in the treatment 
units would be successfully suppressed by initial attack hand crews and engines when compared to 
the no-action alternative.  

The action alternatives would provide connectivity with the Bald Onion, Watdog, South Fork, and 
Slapjack Projects on the Feather River Ranger District. Future Forest Service fuel reduction projects, 
as well as those currently being designed by the Fire Safe Councils in Plumas, Sierra and Yuba 
Counties, would lack connectivity without the larger landscape-scale design proposed for the 
Sugarberry Project. Even though DFPZ effectiveness is not conclusive, and has not been established 
at the landscape scale (Agee et al. 2000), the Sugarberry Project is part of the HGQLG Act Pilot 
Project that is intended to evaluate the effectiveness of DFPZs. 

DFPZ thinning units are located among other strategically placed treatment acres which together 
work as defensible places to fight and reduce risk of wildfires and fire spread. Reducing canopy 
connectivity (sawlog removal) and understory (biomass removal) fuels in these areas creates 
fuelbreaks which could potentially protect surrounding habitat from wildfire.  

General Cumulative Effects. All of the projects discussed in this paragraph are HFQLG Pilot 
Projects. DFPZ, group selection, and ITS projects are scheduled for areas adjacent to Sugarberry and 
at other locations within the Feather River Ranger District. Projects implemented in the past within 
the same Sugarberry Project area were Upper and Lower Slate. The Upper Slate DFPZ is 
approximately 1,774 acres and the Lower Slate DFPZ is approximately 3,510 acres. The analyses for 
the Upper and Lower Slate projects concluded that impacts on California spotted owls, northern 
goshawk and other Forest Service Sensitive species would be minimal. All of the above projects may 
have had some low effects on species in the project area, However the determination of effects on 
Threatened, Endangered, and Sensitive species, would result in effects that would lead to a “trend 
toward listing” for sensitive species or “adverse effects” on listed species. The majority of effects 
were determined to be short term with long-term benefits.  

General Habitat Effects. The following discussion focuses on the effects of the action 
alternatives on the mature/old-forest habitat components and black oak habitat, plus the effects of 
road density and the potential for habitat loss due to wildfires. This discussion applies to all wildlife 
species considered in this document. Subsequent sections (for example, effects of the action 
alternatives on the California spotted owl) refer to this discussion rather than repeat the information 
for each species.  

Direct and Indirect Effects. DFPZs are situated along ridge-tops. Ridge-tops are not typically 
selected for nesting habitat by the California spotted owl or northern goshawk. The Pacific fisher and 
American marten use ridgetop saddles to cross from one watershed to another but do not typically use 
ridge-tops for den or rest sites. Headwaters for streams are located on ridgetops and do not typically 
provide suitable breeding habitat for amphibians and western pond turtles. 

All action alternatives would meet the direction of the SNFPA ROD, and ROD on the HFQLG 
Act FEIS (with additional standards and guidelines). The areas proposed for treatment represent 
20 percent of the wildlife direct and indirect effects analysis for the project area; 7 percent of the 
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aquatic analysis area, and only 0.3 percent of the total acres proposed for treatment in the HFQLG 
Pilot Project area. “Section 3.11.4.6: Effects on Species” below provides a discussion of effects 
related to specific species. 

Alternative B proposes to treat 3,295 acres of vegetative treatments (2,100 acres of DFPZ, 
1,040 acres of group selection and 155 acres of ITS), in addition to restoration projects (such as 
100 acres of black oak and 20 acres of aspen). The proposed 3,295 acres of treatment are 8.5% of the 
38,545 acre terrestrial wildlife analysis area (6.6% including private) and 5.6% of the 58,088 acre 
aquatic analysis area (which includes private). The 3,295 acres of treatment are 0.2% of the 
1,528,667 acre of the Pilot Project area. In addition, surveys were conducted at various levels for 
potentially effected Threatened, Endangered and Sensitive species. 

Treatment prescriptions would call for removal of the smaller, suppressed, and intermediate 
crown-class trees; removal of some co-dominant and dominant trees; retention of the largest trees to 
achieve the target canopy cover or spacing guidelines. Thinning in DFPZs would reduce canopy 
cover to a minimum of 40 percent (in 2 units) and 50 percent in the remaining units. DFPZ treatments 
include: 250 acres of thinning; 120 acres of plantation thinning; 370 acres of underburning; 750 acres 
of mastication; 205 acres of mastication and underburn; and 375 acres of hand cut, tractor pile and 
burn; and 30 acres of hand cut, handpile and burn. Where California black oak is present in units 
DFPZs, an average basal area of 25 to 35 square feet per acre would be retained for oaks over 
15 inches dbh. Smaller oaks may be retained if determined necessary for future recruitment.  

Oak enhancement and aspen release treatments would remain the same. 

The reduction in area of group selection harvest, ITS harvest, mechanical DFPZ treatment and 
transportation system improvements between Alternative B and Alternative C would decrease the 
short-term risk of additional cumulative effects, but the potential long-term benefits of these 
treatments would also be reduced. In the long term, possible benefits to aquatic and riparian systems 
associated with the reduced fire risk from fuels reduction, increased fire resiliency from stand 
improvements and improved hydrologic function from road upgrades would be reduced compared to 
Alternative B. 

Habitat Components and Structure  

Canopy Cover. In two DFPZ units canopy cover would be reduced to 40 percent under 
Alternative B and C. These two units are high recreation areas within the Wildland urban interface 
community of La Porte. All other units would be reduced to 50 percent canopy cover. Plantations 
units (CWHR 3) have no canopy restrictions.  

Mature and old-forest-associated species, in general, have been shown to select stands containing 
at least 40 percent canopy cover for foraging/dispersal and at least 60 percent canopy cover for 
nesting/denning habitat. The canopy cover across Sugarberry is comprised primarily of CWHR 4M 
(40–59 percent canopy cover) and 4D (60–80 percent canopy cover). Most group selection stands (not 
the group selection unit) maintain minimal foraging habitat and certain group selection treatments 
would maintain canopy cover at the low end of suitable nesting habitat. Stands that reduce understory 
will not maintain minimal quality foraging habitat for mature and old-forest dependent species.  
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Large Trees. Under each action alternative, some trees greater than 30 inches dbh may be 
removed for operability purposes to accommodate temporary road construction, reconstruction, new 
landing construction (190 landings), and existing landings (60 landings). Approximately 1,385 trees 
that are 30 inches dbh and larger would be removed on approximately 120 acres under all action 
alternatives. It is estimated that 2.4 percent of trees 30 inches dbh and larger may be removed from 
the project area (“Sugarberry Project Forest Vegetation/Fuels Report,” Table A-32 [USDA Forest 
Service 2007b]). The HFQLG FEIS and SNFPA FEIS and FSEIS each discuss the importance of 
retaining large trees for old-forest-associated species. In general, larger trees are utilized more often 
by wildlife for homes, breeding, and food, and the greater the number of large trees, the more 
mature/old-forest-dependent wildlife species can use the habitat. [USDA Forest Service 2007b] 
Sugarberry CWHR 4 and 5 stands (where group selection would predominantly be placed) average 
11–12 trees per acre greater than 30 inches dbh. Group selection stands are placed to avoid removing 
trees with greater than 30 inch dbh.  

Snags. The SNFPA FSEIS (HFQLG Land Allocation) standards and guidelines for snags would 
be followed for the Sugarberry Project. Four of the largest (greater than 15 inches dbh) snags per acre 
would be clumped and distributed irregularly. It is anticipated that most snags in group selections 
would be felled for operability and safety reasons, and the standard target level of snags would not be 
retained within all the groups but would exist on the periphery of the groups.  

Large Woody Material. The SNFPA FSEIS (HFQLG Land Allocation) standards and guidelines 
for large down woody material would be followed for the Sugarberry Project; that is, 10–15 tons of 
large down wood per acre with an emphasis on retention of wood that is in the earliest stages of 
decay. These levels were evaluated for the HFQLG FEIS and SNFPA FSEIS for Threatened, 
Endangered, and Sensitive species.  

Black Oak Habitat. Where oak is present within DFPZs, a minimum of 25 to 35 square feet basal 
area per acre of oaks over 15 inches dbh would be retained. Hardwoods 30 inches dbh and greater 
would be retained within group selections.  

Black oaks equal to and greater than 30 inches dbh would be retained within group selections. 
This is a change from the HFQLG Act FEIS which states, “Where oak is present, retain an average of 
25 to 35 square feet basal area per acre of oaks over 15 inches dbh.” The FEIS also states that site-
specific planning will determine feasibility and specific needs and to retain smaller oaks if determined 
to be necessary for future recruitment. In addition, the action alternatives provide for 100 acres of 
black oak enhancement in the Sugarberry Project area, thereby improving the quality of existing black 
oak stands for associated wildlife species. 

Roads. There are approximately 319.15 miles of roads in the project area. Under Alternatives B 
and C, there will be approximately 0.6 mile of new system (permanent) road construction. 
Approximately 1,385 trees 30 inches dbh and greater would be removed for each action alternative as 
a result of the construction of permanent and temporary roads, reconstruction of temporary roads, and 
landings due to “operability.”  

Approximately 0.6 mile of new road construction is proposed under Alternative B, and 
Alternative C. Approximately 25.3 miles of existing system roads would be reconstructed prior to 
project use under Alternative B and C. Reconstruction would consist of brushing, blading the road 
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surface, improving drainage, and replacing/upgrading culverts where needed. Approximately 
21.7 miles of temporary spur roads would be constructed under Alternative B and 21.0 miles under 
Alternative C. All temporary spurs would be decommissioned after the project is completed; all re-
opened spurs would be closed with barriers and allowed to re-vegetate. Under Alternatives B and C, 
approximately 4.7 miles of existing non-system roads would be decommissioned during project 
implementation. 

The average road density in the wildlife analysis area is 4.24 miles per square mile. Many species 
are sensitive to the noise and human activity associated with roads. Implementation of the action 
alternatives would lower the average road density to 4.06 miles per square mile. These activities 
could result in some site-specific short-term disturbance but could also create additional nesting, 
denning, foraging and resting habitat in the long term. However, disturbance in the long term would 
be only slightly reduced as a result of the proposed road reduction. 

Wildfires. There would be short-term disturbance and loss of understory from DFPZ and group 
selection under each action alternative, as well as from mastication and underburning activities. 
However, the long-term fuel-reduction activities would protect habitat by reducing the risk of stand-
replacing fires. Analysis indicates that prescribed burning would result in 60 to 80 percent mortality 
in residual conifers, hardwoods (8 inches or less), and most shrubs. Underburns can also kill trees 20–
24 inches dbh, but usually no more than 10 percent of them. The overstory canopy is usually not 
affected. Large logs are generally reduced in volume, but rarely completely consumed. Prescribed 
burning could effect wildlife in the short term from treatment disturbances, smoke and loss of 
understory but in the long term the species should benefit by protection of the habitat from wildfire. 
Also, in varying degrees, the understory is expected to return. See “Section 3.3.4: Affected 
Environment (Existing Condition)” above for fire history.  

Fuel conditions are variable throughout the Sugarberry Project area and can be described by six 
Northern Forests Fire Laboratory fuel models. See “Section 3.3.4: Affected Environment (Existing 
Condition)” above for the discussion on Fire Laboratory fuel models. 

Indirect effects of no action include the potential for future wildfire and its impact on habitat 
development and recovery. The fuel loads that would be left by this alternative would make potential 
wildfires in the area difficult to suppress and create a more intense burn, which could lead to 
increased rates of spread resulting in potential loss of large trees, large snags and down woody 
material. The loss of such resources would affect amphibians, reptiles, mammals, and avian species. 
Wildlife biologist review fire management plans and projects to maximize protection and 
management of Threatened and Endangered fish and wildlife.  

Fires affect animals mainly through effects on their habitat. Fires often cause short-term increases 
in wildlife foods that contribute to increases in populations of some animals. These increases are 
moderated by the animals' ability to thrive in the altered, often simplified, structure of the postfire 
environment.  

Subwatersheds with substantial portions burned at high intensity would be susceptible to many 
short- and long-term effects that would degrade the suitability of aquatic habitat within the burned 
subwatershed and possibly in unburned downstream areas. Sediment delivery to aquatic habitats can 
increase substantially in the year following intense wildfire, and continue to remain elevated for ten 
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or more years (Tiedemann et al. 1979; Helvey 1980). In Williams Creek on the Plumas National 
Forest, aquatic macroinvertebrates demonstrated a population decline three weeks following an 
intense wildfire. Macroinvertebrate density had recovered within three years, but the species 
composition remained altered (Roby and Axuma 1995). 

Aquatic and Riparian Habitat 

See the Sugarberry Project “Hydrology Report” (USDA Forest Service 2007a) in the project 
record for expanded discussion of the following effects. 

Direct Effects. Meadow enhancement, bank stabilization and stream crossing improvement 
projects would create short-term direct effects such as increased sedimentation and stream turbidity 
from the ground-based equipment that would be used in and adjacent to the channel. The proposed 
aquatic species passage projects would improve watershed connectivity and open up 5 miles of 
spawning, rearing, and foraging habitat for trout. 

Indirect Effects. The meadow enhancement, bank stabilization and stream crossing improvement 
projects would create a long-term indirect downstream effects by reducing sedimentation and 
streambank erosion over the long term after project sites have stabilized. There would be a long-term 
beneficial indirect effect by improving the aquatic connectivity and resizing the culvert to 
accommodate a 100-year flood in the project area, thereby reducing the risk of mass wasting and 
sediment delivery associated with failed or washed out culverts. Within 2–3 years after the project is 
completed, increased retention of water for augmented base flow of streams below the restored 
meadows would improve downstream aquatic habitat quality.  

Cumulative Effects. Although not captured in the CWE analysis, the meadow enhancement, 
bank stabilization, and stream crossing improvement projects would result in improved hydrologic 
function and water quality locally and downstream of project sites. Timber harvest, fuels reduction, 
and road construction components of the Sugarberry Project are expected to increase the risk of 
CWEs in most subwatersheds in the aquatic analysis area. Specifically, the possibility of increased 
channel erosion and chronic sedimentation related to increases in runoff and peak flow during high-
intensity rain events is greatest within low-gradient, third-order or greater reaches of the channel 
network or at major confluences in subwatershed that will exceed the TOC with implementation of 
the action alternatives. If the proposed action is implemented, four subwatersheds would be 
approaching and two subwatersheds would be exceeding the TOC.  

Effects on Species 

Effects on MYLF and FYLFs. Refer to general aquatic/riparian habitat effects discussed above 
and the Wildlife and Fish BE/BA for more detailed information. Direct, indirect, and cumulative 
effects to MYLFs and FYLFs and their suitable habitat are considered below. Suitable habitat for 
MYLFs is considered to be perennial streams and ponds above 4,000 feet in elevation. Effects to 
intermittent streams are not directly considered because this habitat type was found to be largely 
unused by MYLFs in the project area, despite considerable survey effort (May & Associates, Inc. 
2001; Galloway Consulting, Inc. 2005). Suitable habitat for FYLF is considered to be perennial and 
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intermittent streams and ponds below 6,000 feet in elevation. All vital life history activities of 
MYLFs and FYLFs, including breeding, foraging, dispersal, and over-wintering, occur in or adjacent 
to these habitat types (Stebbins 2003; Wengert et al. 2006). Between 2001 and 2006, Fellers and Freel 
(1985) protocol surveys were conducted on 68 percent of the perennial and intermittent streams in the 
Sugarberry Project aquatic analysis area, with priority placed on areas in, near, or downstream of 
proposed treatment activities. 

Direct Effects. 

DFPZ—The majority of DFPZ construction will take place outside of yellow-legged frog (YLF) 
suitable habitat and will therefore not have any direct effects. However, approximately 60 acres of 
DFPZ treatments will occur within RHCAs of streams with suitable YLF habitat. These treatments 
and their direct effects are described below. 

There are three handcut, pile and burn units totaling 6 acres within suitable YLF habitat on Rabbit 
Creek, an unnamed tributary to Rabbit Creek, and a tributary to Brushy Creek. MYLFs have been 
observed on Rabbit Creek. In this unit, piles will not be burned within 75 feet of the channel. Direct 
effects could include individuals being injured or killed by the hand felling and moving of trees and 
woody material. When piles are burned, it is possible that overland traveling frogs taking shelter 
within piles could be injured or killed, but piles would be directionally lit on one side to allow frogs 
to escape. Evidence that some frog species may be able to hear and react to (i.e., escape from) fire 
suggests that directional lighting would be an effective design criteria to avoid direct effects to 
MYLFs (Grafe et al. 2002). Furthermore, whereas these activities may affect a small number of 
individuals, it is improbable that a population effect would be discernable. 

There is no underburning proposed within suitable MYLF habitat, thus no direct effects to that 
species will occur. There are two units totaling approximately 29 acres proposed for underburning 
within suitable FYLF habitat on Little Rock Creek and Onion Creek. Individual frogs could be 
injured or killed by fire, but evidence that some frog species may be able to hear and react to fire 
suggests that frogs may be able to escape direct impacts (Grafe et al. 2002). Furthermore, whereas 
underburning may affect a small number of individuals, it is improbable that a population effect 
would be discernable.  

Mastication treatment is largely restricted to ridge tops and away from suitable MYLF habitat, so 
direct effects are not expected. There are two units totaling 25 acres where ground-based mastication 
machinery will enter the RCHA of tributaries to Rabbit Creek on Lexington Hill, west of La Porte. 
These channels are intermittent headwater streams, with excessive accumulation of small woody 
debris that contributes to fuel loading and fire risk without enhancing riparian structure or function. It 
is highly unlikely that the habitat supports FYLFs, and direct effects are not expected.  

Group Selection and ITS—Group selection and ITS harvest activities are considered together 
because their effects to suitable YLF habitat are similar. Also, neither of these timber harvest activities 
are expected to have direct impacts to YLFs because they will not occur within suitable habitat. 
RHCA buffer widths (150–300 feet) which exclude group selection and ITS treatments are adequate 
to avoid direct impacts to YLFs, both species of which are closely associated with stream channels 
(Stebbins 2003). A 3-year telemetry study of MYLFs in similar habitat on the Mt. Hough Ranger 
District found that the vast majority of frog location observations (>80 percent) were within one foot 
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of stream edges and the farthest observation was of an individual 72 feet from the stream edge 
(Wengert et al. 2006). 

Sporax® Treatment—Use of Sporax® in ITS and DFPZ thinning units will not have direct 
effects on YLFs or their habitat because this activity will occur outside of suitable YLF habitat. 

Road System—Direct impacts of all proposed road work may include disturbance to individual 
frogs, including crushing, during construction activities. Details related to specific activity types are 
described below. Of the four permanent roads proposed for new construction, two roads are adjacent 
to suitable YLF habitat streams, and another crosses a perennial stream that is known to contain 
MYLFs. Four of the temporary roads proposed for new construction will cross suitable YLF habitat 
streams, and another eight are adjacent to suitable habitat streams. Direct effects of road 
decommissioning would be limited to eight roads that are within suitable YLF habitat. Four of these 
roads are within RHCAs of intermittent or perennial channels, and the other four currently cross 
intermittent or perennial channels. The likelihood of aquatic habitat resource damage from roads such 
as these is high due to chronic fine sediment delivery from the road surface and cut slopes, increased 
landslide risk, decreased bank stability, and restricted riparian habitat development. Road 
reconstruction activities have the potential to disturb individual YLFs at several locations where roads 
proposed to be maintained cross or are adjacent to suitable YLF habitat streams. Culvert maintenance 
is the most likely road reconstruction activity to have direct effects on YLFs and suitable YLF habitat. 
Cleaning large woody material from inlet and outlet areas around culverts may reduce cover. Culvert 
replacements would have similar impacts as stream crossing improvement effects described below.  

Drafting of water from streams for road dust-abatement may cause changes in flow regimes and 
water quality, especially within deeper pools and off channel waterholes. Changes in flow regimes 
can cause decreased water surface elevations and expose frog egg masses to desiccating air, resulting 
in loss of egg viability. Individual tadpoles, egg masses, or frogs could be suctioned up by the 
“drafting” process, resulting in mortality of individuals. Direct effects to YLFs would be minimized 
by the implementation of the water-drafting plan which includes the following stipulations: drafting 
hole pool depth will be maintained; new or existing water drafting sites will be evaluated by a 
biologist prior to changes and uses; back down ramps will be maintained as necessary to ensure bank 
stability; sedimentation is minimized; amphibian/fish protection devices such as suction strainer 
(2 mm gauge or less) will be used during drafting operations to prevent entrainment of tadpoles, egg 
masses or frogs; and post-project rehabilitation will occur if necessary. 

Habitat Enhancement/Restoration—The Black Oak Enhancement project component would 
have no direct, indirect, or cumulative effects to YLFs because it occurs on ridge tops and other areas 
that are far outside of suitable YLF habitat. 

The majority of the Aspen Stand Enhancement project component would have no direct effects to 
YLFs because most activities would occur outside of suitable YLF habitat. However, one small 
(0.7 acres) aspen stand is situated adjacent to a small pond where MYLF tadpoles have been observed 
(C. Roberts, pers. comm.). At the time that the work of removing conifers occurs, MYLF 
metamorphose and adults could be crushed by the impact of falling trees or trampled by workers. 

All of the five Stream Crossing Improvement projects are on streams that are suitable YLF 
habitat. Direct effects are related to local disturbance caused by ground-based heavy equipment 
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coincident and shortly after work occurs. In the immediate vicinity, disturbance to individual YLFs 
could occur, possibly including crushing by equipment, crossing structures, or fill dirt material. 
Disturbance to stream channel and banks will cause small amounts of sediment delivery to the 
streams and increased water turbidity during and shortly after the project. Flood events in the 
following winter would also likely mobilize additional sediments. Since egg masses will not be 
present at these times, it is unlikely that sedimentation effects would be detrimental to YLFs. 

The two Streambank Stabilization projects are outside and downstream of suitable MYLF habitat 
and thus will have no direct, indirect, or cumulative effects on that species. However, both projects 
would occur within suitable FYLF habitat. Direct effects are similar to those for stream crossing 
improvement projects detailed above. 

The three Meadow Enhancement projects are within suitable YLF habitat. Direct effects are 
limited to disturbance to individual frogs by ground-based equipment. Whereas this may affect a 
small number of individuals, it is improbable that a population effect would be discernable because 
the meadow restoration would be limited to a small area of currently marginal YLF habitat. 

The Settling Pond Construction project would occur in a drainage that contains suitable FYLF 
habitat and is historically known to contain MYLFs; however, MYLFs have not been observed here 
since 1960 (Koo and Vindum 1999), despite intensive survey efforts (Galloway Consulting, Inc. 
2005; Tatarian and Tatarian 2006). If MYLFs are indeed extant at the site, direct effects of settling 
pond construction include the local disturbance to individuals by excavators and other ground-based 
equipment during construction. Whereas this may affect a small number of individuals, it is 
improbable that a population effect would be discernable. 

Indirect Effects. 

DFPZ—The majority of DFPZ construction would occur outside of YLF suitable habitat and 
would not have any indirect effects. However, a few DFPZ treatments would occur within RHCAs of 
streams with suitable YLF habitat or upstream of suitable YLF habitat. These treatments and their 
indirect effects are described below. 

All of the handcut, pile and burn units are within subwatersheds that support YLF suitable habitat, 
including two handcut, pile and burn units that are within or upstream of MYLF suitable habitat. It is 
unlikely that treatment Unit #903, which is located in the headwaters of potentially suitable MYLF 
habitat, will have any measurable indirect effects. However, the treatment Unit #LP1 straddles Rabbit 
Creek, a documented MYLF habitat (Koo and Vindum 1999). On this unit, piles would not be burned 
within 75 feet of the channel. Local indirect effects of removing vegetation could include a short-term 
(<5 years) decrease in the recruitment of living and fallen vegetative cover available to individual 
frogs. Alternately, increased penetration of sunlight could enhance basking opportunities and increase 
individual growth and fitness. However, the project area is so small (less than 330 linear feet of 
riparian area will be affected) that indirect effects would be negligible at the MYLF population level. 

All of the units proposed for underburning are within subwatersheds that contain suitable YLF 
habitat, including two units which are upstream of suitable MYLF habitat subwatersheds. All units 
include ephemeral channels and two units upstream of suitable FYLF habitat include RHCAs of 
intermittent channels. The low intensity fire of prescribed underburns is not expected to result in the 
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severe aquatic and riparian habitat effects that are associated with intense, dry season wildfires, which 
may include increased sediment delivery and increased water temperatures. There is a small short- to 
long-term risk of increased sedimentation to downstream aquatic habitats, but due to the minor 
fractional area of the subwatershed to be burned, and larger fractional hydrological contribution from 
areas that will not be burned, sediment loads are not expected to be of significance within the reaches 
containing YLF habitat. 

Indirect effects, if any, as a result of mastication, are expected to be negligible due to the distance 
between mastication units and suitable YLF habitat. BMPs and MMMs will be applied, to YLFs or 
their habitat from mastication. 

Group Selection and ITS—Through the application of BMPs and MMMs (see Streamside 
Management Plan, Appendix B, Sugarberry Project “Hydrology Report,” 2007), the risk of indirect 
effects to suitable YLF habitat from group selection and ITS harvest would be negligible to low. 

Sporax® Treatment. Toxicity of Sporax® to amphibians has been demonstrated to be 
nonexistent in the manner with which it would be applied for the Sugarberry Project (USDA Forest 
Service 2006). Furthermore, Sporax® is of similarly negligible toxicity to invertebrates and it does 
not bio-accumulate (Ibid.). Amphibians would be at risk in the event of an accidental spill directly to 
aquatic habitat (Ibid.). However, adverse effects would result only if a large quantity of Sporax® is 
introduced into a relatively small or unreplenishing (standing) water body (Ibid.). For example, 
25 pounds of Sporax® spilled directly into a small pond would only marginally exceed the level of 
concern (Ibid.). Accidental introduction into surface waters is highly unlikely because application will 
not be taking place near surface waters. 

Road System—All of the permanent and temporary roads proposed for construction are within 
subwatersheds that contain suitable YLF habitat, thus they will add to the overall subwatershed road 
densities. Two permanent and four temporary roads cross streams which contain suitable YLF habitat, 
thus there is a risk of indirect effects through removal of riparian habitat and degradation of aquatic 
habitat. Two permanent and eight temporary roads are adjacent to suitable YLF habitat streams, and 
are likely to exhibit the negative long-term effects typically associated with forest roads located near 
streams: chronic erosion of fine sediments from surface and cut slopes, decreased bank stability, and 
increased landslide risk. While the indirect effects of permanent roads will last indefinitely, those for 
the temporary roads should attenuate quickly after the roads have been restored to a natural condition.  

All of the 4.7 miles of roads proposed to be decommissioned are within subwatersheds that 
contain suitable YLF habitat. Many roads are located away from stream channels and so indirect 
effects are expected to be negligible. However, four roads are adjacent to suitable YLF habitat, and 
another four roads cross streams that support suitable YLF habitat. Also, many roads cross or are 
adjacent to ephemeral channels. Decommissioning these roads may cause short-term sedimentation to 
downstream YLF habitat, but this will be vastly outweighed by the long-term beneficial effects of 
increased bank stability, riparian function, and reduced chronic sedimentation and landslide risk. 

The indirect effects of road reconstruction relate to sediment delivery to aquatic habitats. In the 
short term (<3 years), sedimentation is likely to increase, but over longer periods there will be a net 
reduction in the level of chronic road-originated sediment delivery. Also, maintenance of road 
drainage features and culverts will reduce landslide risks. 
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Indirect effects of drafting water from suitable YLF habitats would not occur; effects would be 
limited to the direct effects occurring at the time of the activity. 

Habitat Enhancement and Restoration. The Aspen Stand Enhancement project component 
would have minimal indirect effects to FYLF because it occurs outside of suitable FYLF habitat. A 
short-term increase in local erosion may transport low levels of fine sediment downstream into 
suitable FYLF habitat on Potosi Creek and East Branch Slate Creek, but over the long term  
(>2–3 years) it is expected that sedimentation would return to background levels as aspen and other 
vegetation responds to the treatment. 

Relative to MYLFs, there are short-term negative and long-term positive indirect effects 
associated with this project activity. In the short term, soil disturbance caused by felling and removing 
conifers in conjunction with erosion into the pond could interfere with frog egg masses by 
suffocation. Due to the small size and the generally flat slope of the activity area, it is unlikely that 
enough sediment would be delivered to the pond to cause this effect. 

Alternately, the removal of conifers from the west bank of the pond would immediately increase 
sunlight penetration to the pond and reduce evapotranspiration from the groundwater table. Research 
by Skelly et al. (1999 and 2005) and Pellet et al. (2004) suggests that both of these effects could be 
beneficial to MYLFs at least until aspen trees grow to replace the removed conifers. Increased 
sunlight has two effects. First, it would raise the pond water temperature, leading to increased rate of 
development of frog eggs and tadpoles. Second, it would increase pond primary productivity, leading 
to increased food available for tadpoles and frogs. Accelerated development and increased food 
supply are associated with increased fitness and longevity in individuals, and reproductive output in 
populations, all of which would benefit the local MYLF population. 

Reducing evapotranspiration by removing vegetation would leave more water in the pond until 
later in the summer. Although this pond never dries completely, summer water depth is usually low 
enough to create a strip of dry, barren ground between the pond edge and the surrounding vegetation. 
This situation has the potential to increase predation on tadpoles and adult frogs due to decreased 
cover and to decrease the food and foraging opportunities available to adult frogs in a more vegetated 
bank habitat. Although the proposed action would remove larger vegetation on one side of the pond, 
the net effect to the MYLF population of reducing evapotranspiration for the pond habitat as a whole 
is expected to be positive. 

All of the five Stream Crossing Improvement projects are on streams that contain suitable YLF 
habitat. Although these projects are touted as improvements to watershed condition, it cannot be 
assumed that improving passage for aquatic organisms will positively affect YLFs on these streams. 
The crossings are not known or suspected to be barriers to the movements of YLFs, which can travel 
overland around barriers after metamorphosis. Fuller and Lind (1991) have shown detrimental effects 
to FYLFs and their habitat resulting from projects designed to improve stream habitat for fish. 
Furthermore, improving passage for rainbow trout, the primary taxa for which stream blockages are 
considered problematic, may be harmful to YLFs above the barrier by increasing trout predation on 
tadpoles and competition for food resources between trout and adult YLFs. These effects have been 
hypothesized to cause population declines and even extirpations of MYLFs in formerly fishless alpine 
lakes where trout have been introduced (Bradford et al. 1993; Knapp and Matthews 2000; Vredenberg 
2004). However, an analysis of stream characteristics at MYLF occurrences throughout the 
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Sugarberry Project area revealed that MYLF occur on fishbearing and fishless streams in nearly the 
same proportion as these habitats are available. This suggests that trout presence in Slate Creek 
watershed streams may not adversely affect MYLFs to the extent that occurs in alpine lake 
populations. In the case of FYLFs, this species typically co-exists with trout, and presumably has 
evolved adaptations to persist in the presence of these potential predators and competitors. In fact, an 
analysis of stream characteristics at the locations of FYLF occurrences in the Sugarberry Project 
aquatic analysis area reveals that most FYLF records were on fish-bearing streams. Long-term 
indirect effects of stream crossing improvement projects to YLFs will likely be neutral at all time 
scales after project related disturbances subside. 

A small amount of fine sedimentation to Fish Meadow Creek and Gold Run Creek may occur for 
a short time period following the streambank stabilization of banks on these streams. However, these 
suitable FYLF habitat streams are already a compromised streambank and chronic sedimentation 
problem at these sites, which this project is intended to mitigate. Over the long term (>3 years), as 
vegetation takes hold at these restoration sites, sedimentation will decrease substantially and 
downstream aquatic habitat will improve. 

Sedimentation to Rabbit Creek may increase for a short time period following settling pond 
construction at Dutch Diggings. However, there is already a chronic sedimentation problem 
associated with the hydraulic mining scarp at this abandoned mine site, which this project is intended 
to mitigate. Over the long term, sedimentation to Rabbit Creek will decrease substantially and 
downstream habitat will improve. The creation of a pond may increase the amount and quality of 
habitat for MYLFs. However, it is probable that trout in Rabbit Creek would colonize the pond, 
possibly limiting its quality as MYLF habitat. 

Cumulative Effects. In order to understand the contribution of past actions to the cumulative 
effects of the proposed project, this analysis relies on current environmental conditions as a proxy for 
the impacts of past actions. This is because existing conditions reflect the aggregate impact of all 
prior human actions and natural events that have affected the environment and might contribute to 
cumulative effects. 

This cumulative effects analysis does not attempt to quantify the effects of past human actions by 
adding up all prior actions on an action-by-action basis for the following reasons. First, providing the 
details of past actions on an individual basis would not be useful to predict the cumulative effects of 
the proposed action or alternatives. In fact, focusing on individual actions would be less accurate than 
looking at existing conditions, because there is limited information on species-specific impacts of 
individual past actions, and one cannot reasonably identify each and every action since the start of 
large-scale environmental modification in the 1850s that has contributed to current conditions. 
Focusing on the impacts of past human actions risks ignoring the important residual cumulative 
effects of past natural events, which may contribute to cumulative effects just as much as human 
actions. By looking at current conditions, we are sure to capture all the residual effects of past human 
actions and natural events, regardless of which particular action or event contributed those effects. 
Secondly, the CEQ issued an interpretive memorandum on June 24, 2005 regarding analysis of past 
actions, which states, “agencies can conduct an adequate cumulative effects analysis by focusing on 
the current aggregate effects of past actions without delving into the historical details of individual 
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past actions.” For these reasons, the analysis of past actions in this section is based on current 
environmental conditions. 

Our knowledge of the distribution and abundance of YLFs in the Slate Creek watershed is almost 
entirely derived from survey data since 2001.  

The majority of proposed Sugarberry Project activities would take place far from suitable YLF 
habitat. These include group selection and ITS timber harvest, most DFPZ construction, most 
transportation system work, and some of the habitat enhancement and restoration projects. Direct 
effects of these actions will be nonexistent and indirect effects are expected to be minimal or 
negligible due to the application of BMPs and MMMs (see Streamside Management Plan, 
Appendix B, Sugarberry Project “Hydrology Report,” 2007).  

However, some project components, including some DFPZ construction, transportation system 
work, and habitat enhancement and restoration projects would take place in suitable YLF habitat and 
have the potential to directly and indirectly affect individuals and suitable habitat at the population 
level. Because the total area in which all of these project components will occur is spatially minor 
relative to the entire area occupied by YLFs in the project area, direct effects to individuals are not 
expected to accumulate as discernable effects at the population level. Also, the probability of direct 
effects of these activities on YLFs is low. Short-term direct impacts to individuals and habitat are 
expected to be outweighed by longer-term indirect impacts that are assumed to favor populations 
through improved habitat quality and reduced risk of large or intense wildfire. Therefore, any 
negative cumulative impacts on YLFs and YLF habitat of all Sugarberry Project components would 
be negligible in the context of past, present, and foreseeable actions, and the accelerated recovery of 
historically degraded habitats will have the potential to improve conditions for this species. 

Effects on Western Pond Turtle—Refer to general aquatic/riparian and terrestrial habitat effects 
discussed above. Direct, indirect, and cumulative effects of the action alternatives on western pond 
turtle and suitable western pond turtle habitat are considered below. There is no substantial difference 
between Alternatives B and C in effects on this species.  

Direct, Indirect, and Cumulative Effects. Based on the following, direct, indirect, and 
cumulative effects are not expected to occur or to be negligible. Despite extensive surveys of lentic 
and lotic aquatic habitats, no western pond turtle populations are known from the Sugarberry Project 
aquatic analysis area. The highest quality suitable habitat and area closest to a known population is 
the lowest reach of Slate Creek, near the confluence with North Yuba River. In the Sugarberry Project 
“Hydrology Report” (USDA Forest Service 2007a), this subwatershed was considered to have a very 
low risk of CWE before and after implementation of the action alternatives. The closest proposed 
treatment units are group selection harvests on ridge top/headwater areas of Slate Creek tributary 
streams more than 2.5 river miles upstream from this potentially suitable habitat.  

Workers, machinery, trees, or fill material could injure or crush adult or hatchling turtles as they 
move between aquatic and upland nesting or overwintering sites. If a population of western pond 
turtles does exist in any streams within the Sugarberry Project aquatic analysis area, it is likely that 
the distance of individuals’ terrestrial movements would likely be limited due to the steep banks that 
tend to prevail in the area. However, if a turtle population is discovered before or during the 
implementation of the Sugarberry Project, the loss or injury of individuals would be prevented with 
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protection measures such as LOPs and restrictions limiting access to roads adjacent to occupied 
aquatic habitat.  

Aquatic habitat and RHCAs would not be directly entered with the exception of some 
components of DFPZ construction, transportation system, and habitat enhancement projects. All of 
these projects will occur in or near aquatic habitats that have been surveyed and found to be 
unoccupied by western pond turtles. Furthermore, all of these areas represent, at best, submarginal 
habitat for the species. 

DFPZ construction will promote conditions that would favor upland western pond turtle nesting 
habitat. The same conditions that increase large and intense wildfire risk—shaded thickets of densely 
packed stems—may also inhibit successful western pond turtle reproduction.  

SAT guidelines for riparian buffer protection would prevent harvest impacts to western pond 
turtle aquatic and riparian habitat. Due to no direct effects and negligible indirect effects, cumulative 
effects are also expected to be negligible. There are no known unavoidable adverse effects or 
irreversible or irretrievable commitments of resources expected to occur.  

Effects on Hardhead Minnow—Refer to general aquatic/riparian and terrestrial habitat effects 
discussed above. Direct, indirect, and cumulative effects of the action alternatives on hardhead 
minnow and suitable hardhead minnow habitat are considered below. There is no substantial 
difference between Alternatives B and C in effects on this species. 

Direct, Indirect, and Cumulative Effects. Based on the following, direct, indirect, and 
cumulative effects are not expected to occur or to be negligible. Major factors identified as posing a 
risk to the hardhead minnow include predation by nonnative fishes (especially smallmouth bass) and 
isolation of populations and habitat loss and alteration caused by impoundments and diversions 
(Moyle 2002). Although hardhead minnow are not known to occur in the Sugarberry Project aquatic 
analysis area, comprehensive surveys have not been completed and their presence is suspected in 
Slate Creek near the confluence North Yuba River. However, any potential hardhead minnow habitat 
in the Sugarberry Project aquatic analysis area is likely severely degraded for the following reasons: 
(1) a substantial portion of the flow of Slate Creek is diverted at the Slate Creek Diversion Dam; 
(2) any population in the North Yuba River is isolated downstream by New Bullards Bar Reservoir; 
and (3) smallmouth bass are present in Slate Creek near the confluence with North Yuba River.  

The highest quality suitable habitat and area closest to a known population is the lowest reach of 
Slate Creek, near the confluence with North Yuba River. In the Sugarberry Project Hydrology Report 
(USDA Forest Service 2007a), this subwatershed was considered to have a very low risk of CWE 
before and after implementation of the action alternatives. The closest proposed treatment units are 
group selection harvests on ridge top/headwater areas of Slate Creek tributary streams more than 
2.5 river miles upstream from this potentially suitable habitat.  

Aquatic habitat would not be directly entered with the exception of some components of DFPZ 
construction, transportation system, and habitat enhancement projects. All of these projects will occur 
in or near aquatic habitats that are unsuitable for hardhead minnow. 
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All proposed Sugarberry Project activities have extremely low potential to directly or indirectly 
affect hardhead minnows or their habitat. Due to no direct effects and negligible indirect effects, 
cumulative effects are also expected to be negligible. There are no known unavoidable adverse effects 
or irreversible or irretrievable commitments of resources expected to occur. 

Effects on California Spotted Owl—Refer to “General Habitat Effects” above. Refer to 
Appendix I for a summary of the HFQLGFRA FEIS/ROD and the SNFPA FEIS and the SNFPA 
FSEIS/ROD directions, standards and guidelines, and effects discussion for the California spotted 
owl. No activity (trees will not be removed) will be conducted within PACs and SOHAs.  

Action Alternatives B and C treatments would not enter known owl sites (PACs and SOHAs). 
Both Alternative B and C have DFPZ, group selection and ITS with a 30 inch dbh maximum cut 
level. Thinning treatments in the 250 acres of DFPZ would reduce canopy cover on 170 acres of 
CWHR system Size Class 4 stands (trees 11–24 inches dbh) to a minimum of 40 percent and would 
reduce canopy cover on 80 acres of Size Class 5 stands (greater than 24 inches dbh) to a minimum of 
50 percent.  

Alternatives B and C have similar treatments for DFPZ, group selection, and ITS with a 30 inches 
dbh maximum cut level. Alternative B proposes 2,100 acres of DFPZ, 1,040 acres of group selection 
and 155 acres of ITS. The action alternatives (B and C) propose a treatment down to minimum of 
40 percent canopy cover, which is a minimal requirement for spotted owl foraging habitat. However, 
only two units will be reduced to 40 percent canopy cover and the majority of the units would retain 
closer to 50 percent canopy cover.   

The major difference between Alternatives B and C is that Alternative C would have a reduction 
of 20 acres of group selection. Under Alternative C, 5 acres of ITS would be dropped. Under both 
action alternatives, canopy cover for ITS treatments would be retained at 50 percent, were available.  

Proposed treatment activities could occur as early as 2008 and may continue for five years 
beyond the initiation of implementation. Any new activity centers would become part of established 
PACs or new PACs would have been designated. Regional protocols require 2 years of surveys 
(3 visits per year). If spotted owls are detected during future surveys or project-related activities, 
PACs and HRCAs would be delineated, and all treatments would be modified to comply with the 
standards and guidelines of the HFQLG Act FEIS and ROD. 

Within the 38,545 acre (National Forest lands) wildlife analysis area, there are 10,498 acres 
classified as suitable nesting habitat (5M, 5D, and 6) and 23,314 acres classified as suitable foraging 
habitat (4M, 4D) which includes California spotted owl PACs and SOHAs.  

Direct Effects. Direct effects are expected to be minimal because: (1) surveys have been 
completed within the Sugarberry Project wildlife analysis area; (2) proposed treatments are not 
allowed in PACs and SOHAs; (3) protection measures such as a LOP, are in place to prevent 
disturbances to nesting owls; (4) treatments are predominately along ridge-tops which are not 
considered preferred nesting habitat for California spotted owl; and (5) any activity with the potential 
for disturbance would be limited to individual treatment units and would last a few days to two weeks 
in any location. Impacts from disturbance are not expected to substantially affect habitat use or 
reproductive capacity of this species.  
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Indirect Effects. Indirect effects are expected to be low because: (1) proposed treatments are not 
allowed in PACs and SOHAs, (2) treatments in HRCAs could have low effects to owl’s dispersal and 
foraging habitat based on treatments, (3) mitigation measures would be applied, such as LOPs for 
road reconstruction activities that occur in PACs; and (4) canopy cover would be maintained at 
50 percent for the majority of DFPZs, except for two units.  

The Sugarberry Project proposes to treat 3,295 acres which is 10 percent of the 33,813 acres of 
suitable owl habitat, and 8.5 percent of the 38,545 acre terrestrial wildlife analysis area (Forest 
Service lands), are proposed for treatment.  

There are 21 HRCA in the wildlife analysis area. Of the 21 HRCAs, 18 HRCAs would be directly 
affected. Based on acres that would be affected in individual HRCAs, it is difficult to predict if there 
would be a shift in owl use due to habitat alteration. The decision assumes some short-term risk 
because it decreases spotted owl habitat suitability, and potentially, owl use of the treated areas. It is 
likely that owl behavioral and competitive interactions may increase, which could impact owl activity 
and occupancy of PACs/HRCAs that are already low in suitable habitat.  

Indirect effects of the action alternatives could possibly cause a shift in owl home range use and 
increase the potential for intraspecific (single species) competition between neighbors. The increased 
competition associated with using the same restricted habitat parcels could influence owl behavior, 
possibly affecting nesting and reproduction. Because of this, the direct affects on HRCAs could have 
indirect affects on the adjacent PACs/HRCAs that were not directly affected by the proposed action. 
This is especially true if the directly affected HRCA overlaps with another HRCA.  

DFPZs. For Alternative B and C the total acres of all DFPZ (2,100) including DFPZ mechanical 
thinning units account for approximately 5 percent of the acreage in the wildlife analysis area 
(38,545). Stands classified as ‘dense’ in the CWHR canopy closure classification (>60 percent canopy 
closure), would convert to ‘moderate’ (40 to 50 percent canopy closure) after thinning activities. 
Alternative C would alter DFPZ treatments from Alternative B by converting 125 acres of hand cut-
tractor pile would to hand cut-hand pile (in portions unit 901A). Those units are partially in HRCAs 
and neither alternative would radically affect habitat structure or components for wildlife. There are 
minimal changes in acreage between Alternatives B and C. Effects outside of PACs, SOHAs and in 
HRCAs are expected to be low. The CWHR sizes for the total 2,100 acres are as follows: 1,228 acres 
of 4Ds; 209 acres of 4M; and 94 acres 5D; and 569 acres of 3D/3P; and no acres of 5Ms.  

The DFPZs would be constructed along existing roads, ridge tops, or other suitable terrain 
(HFQLG Act FEIS, p. 2-20). DFPZs that are constructed on ridge tops would tend not to be nesting or 
roost habitat preferred by owls. However, disturbance due to construction or maintenance activities 
could limit use by all old-forest-associated species.  

Mastication. Alternative B and C propose mastication on 750 acres and 205 acres mastication 
with an underburn. Effects are expected to be low in the short term, with a long-term gain of reducing 
fuel loading and opening up dense stands.  

Prescribed underburns. Prescribed underburns are designed to retain large pieces of dead and 
down material and maintain adequate ground cover to reduce erosion. Burns would primarily remove 
shrubs and trees that are 0–6 inches dbh. Prescribed light underburns leave a mosaic of burned and 
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unburned areas, so some shrubs would remain to provide cover for prey species using these areas. 
The retention of snags and down woody material would aid in minimizing effects on the spotted owl 
and their prey species. The prescription for the RHCAs would minimize the loss of canopy cover and 
remove some of the dense ground cover by allowing fires to backburn into riparian habitat.  

Plantations. Alternatives B and C propose 120 acres of treatment in plantations. Treatments 
include the use of (1) mastication, (2) underburning, and (3) handcut pile burning instead of tractor 
piling for those areas dominated with shrub cover. These prescription treatments should not affect the 
habitat long term. Moreover, plantations are considered developing areas that require management 
prescriptions so that they may continue to grow healthy trees for the future.  

Group Selection. There are 565 acres of group selection proposed in HRCAs. Alternative B 
would reduce habitat suitability within HRCAs by 565 acres. Alternative C would reduce habitat 
suitability by 553 acres. Additional effects would be from the roads necessary to reach those groups. 
Based on acres that would be affected in individual HRCAs, it is difficult to predict if there would be 
a shift in owl use due to habitat alteration. 

Of the 1,040 acres of group selections, there are 334 acres of CWHR 5 (244 acres of CWHR 5Ds 
and 90 acres of CWNR 5M) and 686 acres of CWHR 4s (587 acres of CWHR 4Ds and 99 acres of 
CWHR 4Ms). Of those acres, 565 are in HRCAs. The CWHR in HRCAs are 214 acres CWHR 5 
(78 acres of CWHR 5M and 136 acres of CWHR 5D) and 344 acres in CWHR 4s (19 acres in 4M and 
325 acres of CWHR 4D). In addition to 7 acres in CWHR 3D and 3P.  

It is uncertain as to what influence these various reductions in habitat would do to owl activity 
and occupancy in the wildlife analysis area. For Action Alternatives B and C, the majority of group 
selections, that is the group itself not the unit, would become CWHR Size Class 1 (trees are in the 
seedling stage with a dbh of less than 1 inch) post-treatment. In the unit Size Class 4M and 4D 
50 percent would become CWHR Size Class 5S and 85 percent of 5M and 5Ds would become Size 
Class 5S. Overall reduction of canopy cover in the units would be approximately 50–65 percent. This 
would make some the group selection units minimal for nesting and moderate for foraging.  

However, it is not known if spotted owls would use these small openings for foraging. The small 
mammal component of the Plumas-Lassen Administrative Study are monitoring changes in small 
mammal density/distribution in survey areas on the Forest, that may occur as a result of projects being 
implemented.  

Individual Tree Selection—Individual Tree Selection (ITS), also called area thinning, would be 
conducted on approximately 155 acres in Alternative B and 150 acres in Alternative C. All of the 
155 acres are in CWHR size class 4D and would be reduced to CWHR 4Ms. Actual acres in HRCAs 
include 132 acres in Alternative B and 127 acres in Alternative C. The difference between 
Alternatives B and C is that 5 acres of ITS would be dropped inside an HRCA (unit 7).  

ITS increases the growth rate of the healthier trees in a stand. Generally, thinning increases 
sunlight penetration to the forest floor, this stimulates understory growth and creates more food and 
cover for some wildlife species, such as quail and rabbits. Thus, ITS if applied properly can favor 
wildlife species.  
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Sporax®—Sporax® is proposed for use in DFPZ s and ITS. Three of the 6 units are close to a 
HRCA or a goshawk PAC. Unit 909 is in a HRCA (PAC PL183), unit 33 falls between a goshawk 
PAC (T12) and spotted owl HRCA (PL187), unit 7 boarders a HRCA (PL240). 

The assessment concluded that the use of borax on stumps does not present a significant risk to 
wildlife species under most conditions of normal use, even under the highest application rates. See 
“Section 3.3: Vegetation, Fires and Fuels” of this document for the complete discussion on Sporax®.  

Road System—There are approximately 319.15 miles of roads in the Sugarberry Project area. 
Post-project road mile are approximately 305.07. In general, the existing transportation system of 
roads, landings, and skid trails would be used to access treatment areas and to remove products. For 
operability and safety reasons approximately 1,385 trees greater than 30 inches would be removed on 
the roads, landings and skid trails in the project.  

Cumulative Effects. Direct effects and indirect effects are expected to be low. However, a 
cumulative effect reflects on a number of influences not just the project treatments. Thus, 
implementation of Alternatives B and C would add moderate cumulative effects to the owl’s habitat. 
This follows the determinations as for the HFQLGFRA FEIS ROD (1999) and FSEIS (2003), and the 
SNFPS FSEIS ROD (2004).  

Cumulative effects from the project occur from logging and road construction, in conjunction 
with activities on private land. The following discussion looks at the incremental effects caused by 
implementing DFPZs, group selections, ITS, as well as roads, activities on private lands, and exotic 
species and disease. In addition, the cumulative effects from past timber harvesting both on private 
and Forest Lands along with grazing, mining, and disturbances from established roads and 
recreational uses.  

The other proposed HFQLG Pilot Projects, which are not adjacent to Sugarberry Project but may 
alter suitable nesting and foraging habitat. These projects did not enter California spotted owl PACs 
or SOHAs, and foraging habitat would be maintained at minimal suitability levels. The Forest Service 
Region 5 Protocol for surveys would be followed. 

The HFQLG projects adjacent to the Sugarberry Project are South Fork (which boarders the 
Sugarberry Project), Bald Onion (at the very northern portion of the project), and Slapjack (at the 
very southern end of the project). See the Wildlife Fisheries BE/BA for project acres. It is unclear 
what the wildlife and fisheries species cumulative impact will be from these actions but some levels 
of effects are expected. Proposed treatments for the Sugarberry Project are expected to result in low 
incremental impact when added to actions on the private land.  

Forest Service Projects. Recent projects in Sugarberry include Upper and Lower Slate projects. 
Lower Slate (2004) proposed approximately 1,575 acres, however only 1,045 acres were treated. The 
treatments included 816 acres mastication, 188 acres hand cut pile burn, and 41 acres hand thin. 
Upper Slate (2005) proposed approximately 2,174 acres, however only 977 acres were actually 
treated. The 926 acres of treatments included mastication, underburn, handcut pile and burn, and 
commercial tree removal. Approximately 51 acres were commercially thinned in a HRCA for PL185. 
The Sugarberry Project is proposing a group selection treatment within that same area. The previous 
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treatments of mastication, underburn, and hand cut and pile burns did not affect the canopy cover and 
were most likely a benefit to the owls by clearing out some of the understory.  

From 1884 to 2003, the Forest Service vegetation management treatments have occurred on 
approximately 4,591 acres. Essentially, all 4,591 acres were clearcuts, commercial thinning, singletree 
selection, and precommercial thinning. Within those treatments, there were also broadcast burns and 
tractor pile and burn. 

Private. The ongoing private land operations, in conjunction with the Sugarberry Project, could 
have a negative cumulative impact on the California spotted owl. Most large private landowners in 
the Sierra Nevada (i.e., Sierra Pacific Industries) have outlined strategies that provide certain owl 
protections on their land. Of the 49,768-acres wildlife analysis area in the Sugarberry Project area, 
there are 11,223 acres of private lands. From 1985 to 2005, private vegetative treatments have 
occurred on 6,677 acres in the project area. The nature of the private lands is that they are urbanized 
or managed for industrial timber. In general, these private lands are treated with different objectives 
than National Forest lands and therefore are minimally or not suitable as habitat for mature/older-
forest dependent species. Urban areas and immediate surrounding are not now or ever expected to be 
suitable habitat for the owl.  

U.S. Fish and Wildlife Service.  

Response to Petition to List the California Spotted owl. On May 23, 2006, the USFWS provided a 
news release stating “LISTING OF CALIFORNIA SPOTTED OWL FOUND NOT WARRANTED - 
Service finds most owl populations stable or increasing in the Sierra Nevada” (also see Federal 
Register, May 24, 2006, (Volume 71, Number 100).” The USFWS has concluded that most owl 
populations in the Sierra Nevada are stable or increasing and is denying a petition to list the 
California spotted owl under the Endangered Species Act.  

Demographics/Meta-analysis. California spotted owl surveys conducted for the Sugarberry 
Project were not designed to be a “demographic study” but were to determine location of activity 
centers (nest, pair, young, etc.) and reproductive success for the three years surveyed. Demographic 
studies are being conducted for the California spotted owl in the Sierra Nevada which look at 
demographic parameters including age-specific nesting and nest success rates, age-specific fecundity, 
age- and sex-specific survival rates, the finite rate of population change, and sex and age class 
structure of the population.  

Meta-analysis addressed in the “Notice of 12-month petition finding” in the Federal Register, 
May 24, 2006, (Volume 71, Number 100, pp. 13–16) “Our analysis of more recent data up through 
2005 (Blakesley et al. 2006) indicates more-positive trends for spotted owls in the Sierras and is 
discussed at length below.”  

The Draft 2006 meta-analysis “Demography of the California Spotted Owl in the Sierra Nevada: 
Report to the USFWS on the January 2006 Meta-Analysis” has been reviewed by the Pumas National 
Forest. The 2006 meta-analysis was similar to the 2001 meta-analysis (Franklin et al. 2004) but 
included 5 years of additional data (2001–2005), excluded the San Bernadino study, and included a 
population viability analysis.  
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The 2006 meta-analysis concludes that the potential consequences of the Forest Service 
management plan to spotted owls are unknown because: (1) the extent of vegetation manipulations is 
largely under the control of local managers and will likely vary across the Sierra Nevada; and 
(2) threshold levels of quality habitat necessary to maintain individual pairs of spotted owls on a site 
are largely unknown. The recommendations from the meta-analysis are to develop well-designed 
experimental studies coupled with the spotted owl demographic studies. The Plumas-Lassen 
Administrative Study is mentioned as quasi-experimental limiting the scope of the results of the 
studies. 

Several studies provide insight into spatial availability of habitat for California spotted owls. 
(Bingham and Noon 1997; Meyer et al. 1998; Franklin et al. 2000; and Zabel et al. 2003). Blakesley 
(2003). Each of these studies found that areas within about 200 hectares (500 acres) of nests were 
influential in determining occupancy and/or fitness. Blakesley (2003) states that occupancy, apparent 
survival, and nesting success all increased with increasing amounts of old-forest characteristics, and 
reproductive output decreased with increasing amount of nonhabitat within the nest area (nest area = 
203 hectare scale, or 500 acres). These studies suggest that effects outside of the PAC (on another 
200 acres) may influence a site’s “quality” for spotted owls. Based on these studies, it could be 
assumed that management actions that reduce high-quality spotted owl habitat within a 500-acre area 
around known nests could present more risk to owls than activities occurring outside of this area. 
There would be no activities within the 300-acre PAC with the Sugarberry Project.  

Barred Owl. Barred owls have expanded their range in California as far south as Sequoia 
National Park, and in the last two years (2004/2005), the known range of barred owls has expanded 
200 miles southward in the Sierras (Federal Register, vol. 70, 35613, June 21, 2005). The USFWS 
has concluded that barred owls constitute a threat to site occupancy, reproduction, and survival of the 
California spotted owl, but that there currently is not enough information to conclude that 
hybridization with barred owls poses a threat (ibid.).  

According to Keene (2005) in a presentation of the Plumas-Lassen Administrative Study spotted 
owl module, there have been 33 barred owl detections in the entire Northern Sierra Nevada 
(El Dorado National Forest north) since 1989, 20 of which have been in the last three years. Of these 
20, 9 have been barred owls, and 11 have been sparred (barred X spotted hybrid). There have been 
10 detections in the last 3 years (6 barred and 4 sparred) in the Plumas-Lassen Administrative Study 
analysis area. Male sparred owls were detected several times in 2004 and 2005 during the Sugarberry 
Project surveys. In 2000–2001 during other field surveys 6 barred owl detections were recorded in the 
Sugarberry Project area. 

On the Feather River Ranger District of the Pumas National Forest, four observations of barred 
owls occurred in 1992. In 2000, barred owls were seen and heard in the vicinity of Pats Gulch and 
Mountain Boy Mine, and in 2001 individual barred owls were documented in Wisconsin Ravine, at 
Dixon Creek, and near Grass Flat. In 2002 and 2003, there were two sightings each year on the 
Feather River District. In 2004, a male barred owl was located in the Glazer Ridge area. During the 
surveys for the Sugarberry Project barred owls were detected during spotted owl calling effort.  

The potential for the barred owl to become established and compete with California spotted owls 
within the Sugarberry Project area is a possible additional cumulative effect, but at this point, it is 
unknown as to what the extent of this effect will be. 
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West Nile Virus. The petition to list the California spotted owl identified West Nile Virus as a 
serious potential threat to owls and that its effects on owls be monitored (Federal Register, June 21, 
2005). West Nile Virus has not yet been detected in a wild spotted owl (Ibid).  

Diminished Habitat. Additional spotted owl PACs and HRCAs in the project area would be 
created in the future, if required. The establishment of additional spotted owl PACs and HRCAs, as 
well as northern goshawk PACs, would conserve habitat for this species. The project may affect 
individual California spotted owls and change the distribution of spotted owl habitat because it is part 
of the larger HFQLG Pilot Project. Projections for the HFQLG Pilot Project area indicate that 
123,500 acres of stands with more than 50 percent canopy cover could be reduced to 40 percent 
canopy cover during the Pilot Project period. Over the longer term (see Table 4.3.2.3g of the SNFPA 
FEIS), there would be a cumulative growth over current conditions of suitable nesting and foraging 
habitat for the California spotted owl outside of treatment areas, both inside and outside of the 
HFQLG Pilot Project area. Based on a low potential for direct and indirect effects, cumulative effects 
are expected to be low.  

Effects on Northern Goshawk. Refer to “General Habitat Effects” above. Refer to Appendix I 
for a summary of the HFQLGFRA FEIS/ROD and the SNFPA FEIS/ROD and the SNFPA 
FSEIS/ROD directions, standards and guidelines, and effects discussion for the northern goshawk. 
Tree removal activities (group selection, ITS) will not be conducted within PACs. However, 
treatments such as understory thinning, mastication, hand-cut /pile/burn and underburns are allowed 
in goshawk PACs. 

The project area provides nesting and foraging habitat outside of goshawk PACs, which could be 
impacted by proposed treatments. The action Alternatives B and C could reduce high habitat 
suitability (4M, 4D, 5M, and 5D). Conversely, some of the project treatments would promote medium 
habitat suitability for the goshawk. DFPZs would leave an open understory, which goshawks prefer 
(3M, 3D, 4P, 5P, and 6) for flight maneuverability below the canopy for hunting. Northern goshawks 
use a wider range of forest types for foraging than for nesting, so habitat that meets the need for 
nesting also provides foraging habitat.  

The effects to potentially suitable nesting habitat outside of established PACs was considered 
under indirect effects based on the assumption that surveys, following regional protocol, would have 
detected any activity centers. Any new activity centers would become part of established PACs or 
new PACs would have been designated. Within the 38,545 acre (National Forest lands) wildlife 
analysis area, there are 33,813 acres classified as suitable nesting habitat (5M, 5D, 4M, 4D) and 
approximately 4,732 acres classified as suitable foraging habitat (3M, 3D, 4P, 5P, and 6), including 
designated PACs. Within the analysis area, there are 3,882 acres of habitat designated as northern 
goshawk PAC. Currently, there are 20 Northern goshawk PACs (3,882 acres) in the terrestrial wildlife 
analysis area. Twelve goshawk PACs overlap with spotted owl PAC habitat (goshawk nesting habitat 
requirements are similar to California spotted owl nesting requirements [HFQLG, p. 3-106]).  

This analysis is based on CWHR forest strata types identified as nesting and foraging habitat in 
the HFQLGFRA FEIS (p. 3-106). The canopy cover reduction would primarily affect nesting habitat 
for the goshawk. Similar to the California spotted owl, goshawks requires mature conifers with large 
trees and dense canopy cover for nesting.  
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Direct Effects. Direct effects are expected to be minimal because: (1) protocol level surveys were 
conducted for 4 years within the Sugarberry Project wildlife analysis area; (2) PACs have been 
established to encompass all activity centers; (3) tree removal treatments are not allowed in PACs; 
(4) protection measures such as LOPs, are in place to prevent disturbances to nesting goshawks; and 
(5) goshawk nests are generally found on gentle to moderated slopes with a north to east aspect and 
treatments are predominately along ridge-tops better suited for foraging.  

Proposed treatments within northern goshawk PACs are expected to have a beneficial affect on 
foraging habitat. The analysis of direct effects on northern goshawk is focused on known PACs 
identified up to and including the 2006 surveys. The effects on other potentially suitable nesting and 
foraging habitat outside of PACs are discussed in the “Indirect Effects” section below.  

If new northern goshawk activity centers, such as nests or young, are detected in future surveys or 
project activities, PACs would be delineated and applicable resource protection measures (such as 
LOPs) would be applied. Tree removal activities (group selection, ITS and DFPZs) will not be 
conducted within northern goshawk PACs. However, treatments such as mastication, hand-cut 
/pile/burn and underburns are proposed. See Appendix E for LOPs on road reconstruction within 
PACs which require LOPs for Alternatives B and C.  

Indirect Effects. Indirect effects are expected to be low because: (1) 2,100 acres of fuels 
reduction (understory thinning, mastication, underburning, handcut/pile/burn treatments occurring are 
expected to improve habitat conditions; (2) treatments in surrounding foraging habitat should have 
low effects to goshawk dispersal and foraging habitat based on treatments; (3) protection measures, 
such as LOPs; and (4) canopy cover would be maintained at 50 percent for the majority (two units 
will be at 40 percent) of DFPZs.  

Nesting and foraging habitat for the goshawk was analyzed by: (1) looking at treatments and their 
affects within a one-mile buffer around the goshawks territory; (2) taking into consideration PACs, 
SOHAs, and HRCAs; and (3) the suitable habitat outside of PACs, SOHAs and HRCAs. The majority 
of goshawk PACs in the project overlap with spotted owl PACs, and SOHAs and HRCAs are shared. 
Thus all of the suitable nesting and foraging habitat, including owl PACs, SOHAs and HRCAs found 
in the project for the owl, is also considered suitable habitat for the goshawk.  

Under Alternatives B and C, DFPZ units in CWHR 5s stands may still provide adequate foraging 
habitat for goshawks because most prescriptions maintain a minimum canopy cover at 50 percent. 
Under Alternatives B and C, DFPZ units in CWHR 4s stands may still provide adequate foraging 
habitat for goshawks because most prescriptions maintain a minimum canopy cover at 50 percent.  

Thinning would convert some CWHR Size Class 4 stands to CWHR Size Class 5. Stands 
classified as ‘dense’ in the CWHR canopy closure classification (>60 percent canopy closure), would 
convert to ‘moderate’ (40 to 60 percent canopy closure) after thinning activities. Upper diameter 
limits maintain the component of large trees that exist in the project area, and thinning from below 
treatments would create conditions favorable for growth and development of large trees.  

Alternatives B and C should improve foraging, as well as nesting habitat. Nesting habitat should 
improve in the long-term, while in the short-term foraging habitat should improve. Both 
Alternatives B and C would provide more effective fuel reductions treatments, by reducing fuel-
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loading, provide for safe/effective zones to fight fires, and reduce the potential of stand replacing fires 
in the long term and the potential loss of suitable habitat, nesting as well as foraging. Treatments tend 
to benefit the goshawk by opening up the understory and making the habitat additionally beneficial 
for hunting. Harvest treatments on the other hand could affect the nesting habitat by reducing the tree 
component and canopy cover. Within a one-mile buffer (around each goshawk PAC), there is 
324 acres harvest, 283 acres mastication/underburn, 742 acres mastication, and 208 acres underburn, 
257 acres hand-cut tractor pile, 181 acres hand-cut pile and burn. Also within the one-mile buffer 
there are 803 acres group selection for Alternative B and 790 acres for Alternative C.  

For the discussion about mastication and underburning and hand-cut/pile/burn, and plantations 
see the discussion above under general habitat and for the California spotted owl. These prescription 
treatments should not affect the habitat long term. Moreover, plantations are considered developing 
areas that require management. Mastication, underburning and hand-cut/pile/burn prescriptions will 
open up the understudy, which will improve suitable habitat for the northern goshawk post-treatment 
and in the long term. 

Group Selection. Approximately 1,040 acres of group selection are proposed for treatment, 
approximately 3 percent of the available suitable northern goshawk habitat (33,812 acres) within the 
49,768 acre terrestrial wildlife analysis area. Alternative C proposes to drop 20 acres of the 
1,040 acres The SNFPA ROD states to look at the treatments in terms of their proximity to northern 
goshawk territories to assess the impacts to prey species. Two studies of habitat used by goshawks for 
foraging in California indicate that they avoid open areas (Squires and Reynolds 1997). Group 
selection openings within the forest may be marginal habitat or unsuitable for foraging goshawks.  

Individual Tree Selection—Units designated for ITS would be treated by cutting diseased or 
otherwise unhealthy trees (sanitation cut) combined with a thinning from below. Approximately 
155 acres of ITS are proposed for treatment, Alternative C proposes to drop 5 acres of the 155 acres. 
ITS increases the growth rate of the healthier trees in a stand. Northern goshawks prefer forest with 
large trees with open understories. The northern goshawk may be affected in the short term, due 
primarily to disturbance, but benefit in a long term. Therefore, ITS, if applied properly, can favor 
habitat for the northern goshawk. 

Roads System—There are 19 miles of roads that affect goshawk territories. Most roads that cross 
goshawk territories are haul roads. Haul roads cause a temporary noise disturbance to the goshawk, 
however, reconstructed road cause not only disturbance, but in some case trees are removed for 
operability and the road is widened. There is less than 1 mile of road reconstruction proposed within 
goshawk territories. See the road discussion above for the California spotted owl. 

Sporax® Treatment—Sporax® is proposed for use in DFPZ s and ITS. Three of the 6 units are 
close to a HRCA or a goshawk PAC. Unit 909 is in a HRCA (PAC PL183), unit 33 falls between a 
goshawk PAC (T12) and spotted owl HRCA (PL187), unit 7 boarders a HRCA (PL240).The 
assessment concluded that the use of borax on stumps does not present a significant risk to wildlife 
species under most conditions of normal use, even under the highest application rates. See 
“Section 3.3: Vegetation, Fires and Fuels” for the complete discussion on Sporax®.  

Habitat Enhancement and Restoration—Refer to activities identified and discussions for 
enhancement and restoration under “General Habitat Effects” above. These proposed activities would 
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have some short-term effects from disturbance, however, activities would occur late in the year after 
the most sensitive time for breeding. These activities would have an overall beneficial effect on 
habitat for the northern goshawk. 

Cumulative Effects. Direct effects are not expected and indirect effects are likely to be minimal 
to low, therefore cumulative effects from the Sugarberry Project for the northern goshawk are 
expected to be minimal to low when added to other actions. Based on surveys, protection measures 
and project design features; it has been determined that the cumulative effects will be similar for each 
action alternative. Thus, Alternatives B and C are analyzed together. Based on surveys, protection 
measures and project design features; it has been determined that the cumulative effects will be 
similar for the two action alternatives.  

Cumulative effects on the goshawk could occur with the incremental loss of the quantity and/or 
quality of habitat for this species. Overall, increases in recreational use of National Forest lands, and 
the use of natural resources on state, private, and federal lands, may contribute to habitat loss for this 
species. High-intensity stand-replacing fires, and the means by which land managers control them, 
have contributed and may continue to contribute to loss of habitat for this species.  

The Sugarberry Project could potentially contribute to a cumulative reduction in goshawk nesting 
habitat in the HFQLG Pilot Project area. It is uncertain as to what influence this reduction in habitat 
would do to goshawk activity and occupancy in the Wildlife Analysis Area, but it is not anticipated 
that the cumulative habitat reduction could result in loss of occupancy and productivity of known 
goshawk PACs. There are 20 goshawk PACs and 4 of those would have treatments, such as 
mastication and underburns, neither treatment should substantially affect canopy cover. Instead, the 
treatments should provide an open understory for foraging.  

3.11.4.6 Effects on Willow Flycatcher 
The 1988 Forest Plan (Plumas National Forest LRMP) does not provide specific management 

guidelines for this species, but it does instruct the Forest Service to maintain viability of state-listed 
species. At a minimum, the Forest Service is directed to provide habitat sufficient to maintain existing 
populations. General Forest Plan guidelines direct the forest to improve habitat capability for 
hardwood, riparian, and meadow associated species.  

Direct Effects. No direct effects are expected. There is a small amount of minimally to 
marginally suitable habitat in the project area found in RHCAs. There is a small possibility that 
nesting pairs not detected in surveys (or that have moved to the site after surveys) may be impacted 
during prescribed fire activities, but occupancy of the habitat by this species would be in the summer, 
and most prescribed burning would occur in autumn. If nesting little willow flycatchers are found at a 
later date, appropriate management requirements, such as a LOP, would be applied.  

Indirect Effects. Based on the below information, no indirect effects are expected. Treatments 
would not take place near any little willow flycatcher territories, so treatment-related activities would 
not disturb any known little willow flycatchers. Implementation of SAT guidelines, RHCA buffers, 
and BMPs, it is anticipated that there would be no disruption in surface and subsurface flows (see the 
Sugarberry Project “Hydrology Report,” USDA Forest Service 2007a).  
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In general throughout the project area, prescribed burning may impact some isolated willows, 
although willows have been known to respond vigorously after fire (Stein et al. 1992). Fire would not 
be directly ignited in the required 300-foot RHCA buffer but would be allowed to back in. Low-
intensity fire is not expected to cause any long-term reductions in little willow flycatcher habitat.  

SAT guidelines, including the creation of RHCA buffers, would serve to protect breeding little 
willow flycatchers from noise disturbances from road construction and reconstruction, machinery, 
hauling, and other project-related activities.  

Cumulative Effects. By adhering to management directions, standards and guidelines, BMPs, 
and mitigations, no direct and indirect adverse effects are expected; as a result, cumulative adverse 
effects are also not expected to occur. DFPZs and group selection would not occur in suitable little 
willow flycatcher habitat. Overall, increases in urbanization and recreational use of National Forest 
System lands and use of natural resources on private and federal lands may contribute to habitat loss 
for the willow fly catcher.  

3.11.4.7 Effects on the Pacific Fisher and American Marten  
The existing habitat in the Sugarberry Project area could be favorable for the forest carnivores. At 

this time there are no known forest carnivore den sites in the project area, on the other hand the lack 
of detections does not mean species absence. One explanation for the lack of presence could be 
because private lands bordering the project have been either heavily harvested or at least thinned, 
thereby removing the old growth component and leaving vast areas of open fragmented lands.  

The forest carnivore network in the Sugarberry Project area includes a riparian or movement 
corridor along Slate Creek and boarders Canyon Creek to the east. This habitat is located within the 
close proximity to dense riparian corridors and saddles between major drainages, which could be used 
as trail ways. Moderate to high foraging habitat exists throughout the project area. However, high 
denning habitat and the best foraging habitat are located only in the southwestern half of the 
landscape, with only a few scattered patches in the northeastern half. Therefore, distribution of quality 
denning habitat within the project area is considered poor. This could be a negative affect on the 
northeasterly dispersal through the draft Carnivore Network.  

Direct Effects. Direct effects are not expected for the following reasons: (1) the Sugarberry 
Project area does not have any known den sites; (2) there are approximately 8,070 acres of draft forest 
carnivore network (DFCN) in the Sugarberry Project area, 3,415 acres are proposed for either DFPZ 
construction, group selection or ITS. However, only 133 acres of units are actually in DFCN; and 
(3) the DFCN is comprised of four components:  

• riparian zone 
• old-forest habitat 
• connectors 
• known sightings 

None of those acres are proposed for DFPZ treatment, group selection, or ITS; hence, there would 
be no overlap between the Sugarberry Project treatment units and the DFCN. 
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The potential direct effects on forest carnivores from vegetation management activities consist of 
modification or loss of habitat or habitat components, especially with regard to denning/resting 
habitat and foraging/travel habitat. Direct effects could also include behavioral disturbance to denning 
from logging, road building, or other associated activities. If a den site is found in the future, the site 
would be protected, and a LOP would be implemented (USDA Forest Service 1999, 2001).  

Indirect Effects. Although forest carnivores may be affected, indirect effects are expected to be 
low for the following reasons: (1) riparian zones (used as travel corridors), in general, would not be 
altered by the proposed treatments; therefore, indirect effects that could result from implementation of 
any of the action alternatives would have low effects on nesting or foraging habitat of forest 
carnivores; (2) only a small overall percentage of suitable habitat is being effect by the project. Within 
the Sugarberry wildlife analysis area, there are 23,676 acres of suitable denning/resting habitat and 
10,139 acres of suitable foraging/travel habitat; (3) the proposed alternatives would not increase any 
large-scale, high-contrast fragmentation above existing levels; (4) implementation of any of the action 
alternatives should have little effect on the approximate 758,431 acres of suitable denning and 
foraging habitat identified in the HFQLG FEIS (p. 3-110); and (5) based on HFQLG Act FEIS, 
page 3-110; any effects to fisher or Marten would be short-term effects.  

Of the proposed treatments, group selection would have the greatest impact on fisher habitat, 
since group selection would create openings from 0.5 acre to 2 acres. Group selection has the 
potential to create fragmentation of contiguous areas and, because fishers are prone to localized 
extirpation, colonizing ability is somewhat limited. Habitat connectivity is a key to maintaining fisher 
populations within a landscape. Avoidance of open areas may restrict fisher and marten movement 
between habitat patches and decrease colonization of unoccupied yet suitable habitat.  

The design features of DFPZs would retain habitat elements within the range of those used by 
fisher and Marten for foraging and dispersal, such that the DFPZs would likely note create large 
barriers to further expansion and connectivity to fisher habitat (BA/BE for the HFQLG FEIS, p. 243).  

Cumulative Effects. Since direct effects are not likely and indirect effects would be low, it is 
expected that cumulative effects would be low. Cumulative effects on forest carnivore habitat could 
occur from the incremental reduction of the quantity and/or quality of habitat for this species. Overall, 
increases in urbanization and recreational use of National Forest System lands, and the use of natural 
resources on state, private, and federal lands, may contribute to habitat loss for this species. High-
intensity stand-replacing fires, and the methods land managers use to control them, have contributed, 
and may continue to contribute to loss of habitat for this species.  

The eventual implementation of other proposed HFQLG projects could potentially alter habitat 
within the DFCN. The Basin Project proposal includes 17 acres of ITS and 407 acres of group 
selection within the DFCN. The Meadow Valley Project proposes to place 420 acres of DFPZs and 
123 acres of group selections within the DFCN. The Bald Mountain Project includes group selections 
that would modify 62 acres and ITS that would occur on 95 acres. These three projects are scheduled 
to begin in 2006.  

The design features of DFPZs would retain habitat elements within the range of those used by 
fisher and Marten for foraging and dispersal, such that the DFPZs would likely not create large 
barriers to further expansion and connectivity to fisher and marten habitat (BA/BE for the HFQLG 
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FEIS, p. 243). The protection of California spotted owl PACs, SOHAs, northern goshawk habitat, and 
RHCAs would provide connectivity between large blocks of suitable habitat. In addition, 
implementation of RMOs would also improve habitat conditions within riparian corridors. 
Implementation of any of the action alternatives would not increase any large-scale, high-contrast 
fragmentation above current levels. Habitat of the fisher and marten has been extensively modified by 
historic fires, timber harvests, recreational use, and fire suppressions.  

3.11.4.8 Effects on Pallid, Western Red, and Townsend's Big-Eared Bat 
The project area contains habitat for all three of the Forest Service Sensitive bat species. The 

implementation of Management Area direction and habitat prescriptions and allocations for California 
spotted owl, northern goshawk, forest carnivores, little willow flycatcher, , and amphibians would 
provide for many acres of untreated mature or old-forest and riparian habitat (see the 1988 Forest 
Plan, as amended by the 1999 HFQLG Act FEIS and 2004 SNFPA FSEIS). The Standard 
Management Requirements include the retention of large trees (30 inches dbh or greater), snags (4 per 
acre of 15 inches dbh or greater), and downed woody material (10–15 tons per acre of the largest 
diameter) The Sugarberry Project “Forest Vegetation/Fuels Report” (USDA Forest Service 2007b).  

Of the three bat species, it is expected that pallid bats could potentially be more directly impacted 
due to their general use of the forest for roosting and foraging. Western red bats are more dependent 
on riparian habitat for roosting and foraging, and Townsend’s big-eared bats are more closely 
associated with structures (such as caves, bridges, and buildings) for roosting and riparian habitat for 
foraging. It is expected that the latter two species would be more indirectly affected.  

Direct Effects. For all three bat species direct effects are expected to be low for the following 
reasons: (1) implementation of the Standard Management Requirements in addition to direction and 
habitat prescriptions and allocations for other species; (2) retaining snags and employing riparian 
protection measures would help protect bat habitat and foraging areas; (3) adult bats maybe able to 
flee from the destruction of their tree roost; (4) underburns are limited to the fall, which minimize the 
risk of mortality to bats, because by fall the young bats can fly and hibernation has not yet begun.  

Conceivably, direct impacts could occur by destruction of active roosts through felling and/or 
removal of large trees, small trees with hollows, or mature oaks could displace or harm individual 
bats. Hazard trees, including snags, along the road and those removed for safety or operability 
reasons, could result in direct mortality of bat species that may be roosting in the tree or snag. Project 
activities could also result in the loss of structures used by Townsend’s big-eared bats; however, 
surveyors did not find any potentially suitable structures in the project area.  

Adult bats may be able to flee from the destruction of their roost tree, but if activities were to take 
place in spring and early summer, juvenile bats (prior to initiation of flight skills) would have no 
means of escaping direct disturbance and would be killed if roost trees were felled. Prescribed burns 
in the spring could affect pallid bats due to their habitat preferences. The use of chain saws or heavy 
equipment could create ground vibrations that may cause noise and tremor disturbance significant 
enough to cause temporary or permanent roost abandonment. However, machinery used for 
mechanized treatment would disturb most tree-roosting bats (potentially cause them to flee the area) 
prior to tree removal activities, and therefore reduce the potential for direct mortality of these species.  
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Indirect Effects. For all three bat species indirect effects are expected to be low for the following 
reasons: (1) aquatic and riparian zones are protected under the HFQLG Act FEIS and SNFPA FEIS 
ROD standards and guidelines this would minimize effects on foraging habitat and prey species in 
RHCAs for the Western bat and Townsend big-eared bat, (2) also, bats primarily forage at dusk or 
night when project activities would be minimal or not occurring, (3) project activities do not include 
caves, buildings or bridges and these are areas associated with the Townsend big-eared bat.  

It is expected that disturbances due to activities versus habitat modification would likely affect 
western red and Townsend’s big-eared bat species. It is difficult to determine where bats are roosting 
and foraging because of their small stature and difficulty surveying for them. Ground disturbances, 
caused primarily by mechanical treatments but also by prescribed fire, may change prey populations 
or their availability as food, either positively or negatively, in areas outside of riparian habitat. This 
would have a greater impact on pallid bats since they also forage on shrubs and on the ground. The 
available insect prey base for bats may have some short-term site-specific reductions following 
treatment due to direct mortality and/or loss of vegetation.  

“Tree roosting has been documented in large conifer snags and bole cavities in oaks” (Sherwin, 
pers. Comm. 1998). Cavities in broken branches of black oak are very important, and there is a strong 
association with black oak for roosting (Pierson, pers. Comm. 1996). Logging and prescribed fire 
would result in a loss of snags that are important for wildlife; however, snag recruitment is also 
expected with retention of conifers over 30 inches dbh and some recruitment due to fire kill. The 
recommended standards and guidelines for snag retention (from table 2, p. 69 of the SNFPA ROD) 
would be followed for this project.  

Cumulative Effects. With full implementation of Standard Management Requirements and/or 
Resource Protection Measures and mitigations, cumulative effects on bats would be low because 
there would be low direct and indirect effects.  

Cumulative effects on these bat species would occur predominately from loss of quantity and 
quality of habitat (conifer, oak, and riparian) as a result of tree removal and disturbance during 
roosting attempts and of prey base. Overall, increases in urbanization, recreational use of National 
Forest System lands, and use of natural resources on state, private, and federal lands may contribute 
to habitat loss for this species. Activities that result in disturbance to maternal dens or wintering roosts 
can result in total loss of bat populations within a large area due to the isolated distribution of these 
sites across the tri-forest area (Plumas, Lassen, and Tahoe National Forests).  

Effects on Mule Deer  

Direct, Indirect and Cumulative Effects. Under all action alternatives, deer foraging habitat 
would increase, and populations would likewise tend to increase for the following reasons: 

Most recently Upper Slate and Lower Slate DFPZ Projects resulted in opening up stands and 
regenerating understory browse species. More open forest habitat would be created, allowing more 
sunlight and moisture to reach the forest floor, thus creating more forage and brush cover with the 
action alternatives. The post-project forage: cover ratio would persist for several years and slowly 
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change as brush quality for forage declines due to increased shade from developing conifers in fuel 
treatment areas and increased conifer growth in group selection units.  

The Slate Creek Landscape Assessment, September 1999, identified the opportunity to improve 
deer range through broadcast burning, underburning, black oak enhancement projects, and close and 
decommission roads to reduce open road density and road density in general. Landscape “needed 
actions” are: (1) within winter deer range, identify thermal cover patches within or outside of DFPZs 
to be retained during DFPZ construction. Expand DFPZs to include brushfields; (2) adjust group 
selections across the landscape in a manner that maximizes deer forage benefits; and (3) thin 
individual trees and place group selections to release hardwoods, to increase deer forage.  

Within the Sugarberry Project analysis area (Slate Creek watershed) a vegetation analysis 
identified 25 percent of the landscape to be available for forage and 75 percent available as cover (this 
includes private lands). The desired forage:cover ratio, as identified within the Bucks Mountain/ 
Mooretown Deer Herd Management Plan, within winter range is 60:40, whereas on summer range it 
is 50:50. The Sugarberry Project is completely within summer range for deer and does not meet the 
“Plans” desired forage:cover ratio. However, based on the historical landscape perspective for Slate 
Creek watershed the cover habitat would have historically been higher than the forage habitat. 

Within the summer range, as many as 1,040 acres of group openings (1–2 acres) would be 
created. The Slate Creek Landscape Analysis stated that historically “Overall, there would have been 
many small openings, 0.05 to 0.6 acre, but relatively few large openings (up to 16 acres in size). 
These openings could have supported shrubfields long term or as precursors to timbered stands” and 
that “historical levels of seral stage one for foraging at 19 percent of the landscape.” The proposed 
treatments would be expected to increase forage habitat. 

Of the 2,100 acres of DFPZ treatments; 250 acres of open forested stands will be created 
(mechanical and hand thin). In addition, a portion of the 1,800 acres of DFPZ non-thinning treatments 
using prescribed fire and other treatments are proposed in old, decadent brushfields, located within 
summer range, which would result in new, palatable, nutritious and highly palatable forage for deer. 
The Slate Creek Landscape Analysis (USDA 1999) stated “There is deer habitat throughout the Slate 
Creek landscape, however, good quality habitat is patchy, especially shrub forage, with most of the 
landscape in a forested condition. Historically, there were probably the same assemblages of shrub 
species throughout the landscape that exist today. However, as historic fire regimes have been altered 
due to fire suppression, the abundance of deer has likely decreased as the quality of the forage has 
decreased.” 

Black oak is a major component within the analysis area. Thinning prescriptions implemented in 
DFPZ’s and ITS, with oak retention, would enhance oak health and improve acorn productivity. The 
largest oaks (12 inches and greater) are to be retained up to 25–35 square feet basal area/acre. Black 
oaks 30 inch and greater will be retained in grip selection and ITS units. Removal of small diameter 
trees (oak or conifer) will allow remaining hardwoods to grow more rapidly. This would improve 
mast production while still providing for forest cover. Group selection units were placed to avoid 
stands with a high percentage of black oak component. The proposed group selection treatments 
adjacent to black oak stands would increase health and size of surrounding black oaks. 
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Changes to the CWHR in the mixed conifer as a result of the action alternatives would result in 
slight increases in habitat suitability when opening up denser stands, although there is a slight decline 
in suitability by reducing 4M to 4P (cover reduction). The largest increase in improving forage 
suitability comes from creating open, younger age stands (1, 2, 4P), as both forage and brush cover is 
provided at higher levels than older and denser conifer stands. Alternative B improves foraging 
habitat suitability across the analysis area for deer above than the no action alternative but only 
slightly better than the action Alternative C. 

In the Sugarberry Project analysis area, foraging habitat for mule deer could be improved as a 
result of implementing all action alternatives and could provide higher quality habitat (from existing 
conditions) until brush is shaded out or becomes decadent in 12–50 years. With reforestation, brush 
would be set back through release and plantation thin treatments, allowed to recover and provide a 
small amount of new browse, and eventually are shaded out by the growing conifers at about 50–
60 years. The proposed action alternatives would improve deer foraging habitat within fuel treatment 
areas through mastication and broadcast/underburning actions. 

The SNFPA EIS displayed that mule deer habitat utility declines under all alternatives, including 
implementation of the Standards and Guidelines outlined in the ROD (FEIS volume 3, part 4.2 p. 26). 
This decline was based on the assumption that practices that open up canopies through mechanical 
treatments, like thinning, biomass, and salvage logging within green stands, do not generate dense 
understories of shrubs, forbs and grasses that provide deer foraging habitat. Current direction under 
the SNFPA emphasizes mechanical treatments in order to insure minimizing potential changes to 
canopy cover. Because of this, deer habitat declines by –5.6 to –6.6 percent over a 5-decade period 
across the Sierra Nevada range. With the analysis of S2 in the SNFPA FSEIS in 2004, there was no 
projected difference in deer habitat from what the 2001 SNFPA analysis disclosed. 

The action alternatives are designed to reduce the risk of future stand replacement fires and 
promote the reestablishment and development of a mature closed canopy mixed conifer forest. The 
short-term cumulative effects would improve the forage base and edge effects that would benefit deer. 
The long-term cumulative effects of this action would fall in line with the analysis conducted for the 
SNFPA (described above) and potentially contribute to the decline of mule deer within the project 
area, the Plumas National Forest, and the Sierra Nevada range. 

The action alternatives implement positive habitat manipulations that tend to reduce possible 
identified limiting habitat factors for California deer herds (creation of brushfields, using prescribed 
fire, opening up overstocked conifer stands, reducing road densities, Department of Fish & Game 
1998). Approximately 1,800 acres of fuel treatment using prescribed fire are proposed in dense 
timbered stands and old, decadent brushfields that are located within mule deer summer range, which 
would result in new, highly palatable, nutritious forage for deer. Within these treated areas there could 
be a short-term increase in brush/forb regeneration that would flourish with group openings and any 
treated area that would be underburned, prescribed burned, or masticated. This increase in deer use 
may be more reflective of changes in use patterns by deer than any major increase in animals. On the 
other hand, other identified limiting factors (predation) could also be increased by the action 
alternatives. Urban sprawl would not be affected by the proposed action, although human access into 
deer habitat would be reduced.  
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Future foreseeable actions include DFPZ maintenance (underburning, hand thinning). These 
actions would benefit deer for a time by regenerating sprouting brush until the forest canopy closes in 
and shades out brush.  

Some negative effects could occur during project implementation (in 1 to 8 years) because of the 
following: 

There would potentially be increased mortality as a result of increased traffic along all roads 
during project implementation. Treatment activities could disrupt fawning activity that would be 
occurring between June and August. This disruption could include direct mortality to hiding fawns, as 
well as displacement of fawns and does, which could increase fawn mortality through predation. 
There may be disturbances to individuals that may be foraging in habitat within or adjacent to units 
proposed for treatment; this would result in animals moving out of the area during treatment 
activities. Road closure and decommissioning would slightly increase habitat effectiveness, 
potentially reducing roadkill, hunting mortality, illegal kill, and harassment of deer on winter range. 
The effects would be similar for all action alternatives. 

Based on the direct/indirect effects, implementation of the action alternatives would contribute to 
an increase in open forest habitat, improving the grass/forb/brush mix resulting in increased forage 
and decreased forested cover, as well as a very slight decrease in road density. These cumulative 
effects improve two limiting factors identified by the California Department of Fish & Game that 
affect deer herd health. It is suspected that the carrying capacity in the analysis area would be 
improved and deer numbers would respond to the habitat changes such that there would be some 
upward trend in the Mooretown deer herd population for the next 10–20 years. Winter range would be 
improved by opening up stands through thinning, prescribed burning in thinned stands, as well as 
prescribed burning old brushfields, all three actions providing additional high quality forage. 
Improving carrying capacity on National Forest land would contribute to moving the population 
toward its herd population goal, as well as contributing to the LRMP Forest goal of 24,000 deer on 
Plumas National Forest land. 

Effects on Trout Group 

Direct, Indirect and Cumulative Effects. Implementation of any of the action alternatives may 
result in small, localized short-term (implementation period plus 2–3 years) increases in fine sediment 
delivery to aquatic habitats, but fine sediment delivery should exhibit a net decrease over the long 
term. Through the design of the action alternatives, and by implementation of Standard Management 
Requirements for soils and streamside management, ground disturbance activities would be 
minimized. In very few areas, fuels reduction treatments in RHCAs could decrease wood available 
for ground cover and sediment traps in those RHCAs.  

The Scientific Advisory Team guidelines and BMPs would be followed. Implementation of BMPs 
designed to minimize upslope erosion should serve to minimize sedimentation of the streambed and 
subsequent degradation of downstream aquatic habitats. 

Fuels reduction harvesting in RHCAs and on upland slopes would lower the risk of future 
wildfire and reduce the probability that retained snags, woody debris, and live vegetation in the 
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RHCAs would be consumed by future fire. Fuels reduction harvesting of some trees in the RHCAs 
would reduce fuel loading and the potential for a large and intense fire. 

Trout distribution in Potosi, Pearson Ravine, Gold Run, Whiskey, and Fish Meadow creeks would 
increase by 4.8 miles with the improvement of five stream crossings to allow for upstream fish 
passage. In addition to increasing accessible habitat for individual fish, removal of barriers will also 
decrease fragmentation among populations, resulting in increased productivity and increasing the 
likelihood of long-term persistence in a particular stream. 

Many of the creeks within the area are subjected to mining activities. Localized impacts of 
mining include disruption of the channel bed and disturbance to individual fish and benthic 
invertebrates. Sedimentation and increased turbidity may occur downstream. The time frame for 
dredging season is from the third week of May through October 15 each year. Dredging must be in 
compliance with state regulations under a permit issued by the California Department of Fish & 
Game.  

Effects on Swainson’s Thrush 

Direct, Indirect and Cumulative Effect. Direct effects on nesting birds can occur as a result of 
timber harvest killing young birds in the nest that cannot fly. It is recognized that such projects, when 
implemented during the breeding season (April–September) could directly affect nesting birds. 
However, the Sugarberry Project would be expected to result in minimal direct effects to Swainson’s 
thrushes because the majority of their breeding habitat would be protected within RHCAs.  

If DFPZ treatments remove shrubs and are managed to minimize shrub regeneration through 
maintenance activities, it would be expected that the benefits of creating an open forest with a shrub 
understory component would be minimized and that there would be a decline in shrub nesting 
species, such as the Swainson’s thrush (USDA - PSW 2006). However, due to the low level of 
proposed treatments within RHCs and the potential for wildfires the long-term effects of habitat loss 
would outweigh the short-term effects of some reduction in habitat suitability. 

It is assumed that alternatives that place group selection harvest units (groups) within stands at 
densities higher than 11.4 percent of the stand would create more edge and reduce forest interior 
habitat. Stand fragmentation caused by high density placement of groups would increase edge effects 
created by the groups, reducing effective forest interior habitat and potentially creating unsuitable 
forest interior habitat in that Sugarberry wildlife analysis area for certain Neotropical migrants. 
Neotropical migrants that favor forest interior habitat such as the Swainson’s thrush would have 
reduced habitat capability with the action alternatives that propose group selection harvests. However, 
since group selection would not occur within RHCAs the effects would be low. 

Smoke from burning piled debris in-group selections could indirectly affect Swainson’s thrushes. 
However, this should be minimal since piles would be placed outside of RHCAs. Pile burning is 
planned for fall and early winter months when these birds are not present in the Sierra, or at least not 
nesting. Noise from vehicles and equipment and increased human activity and presence adjacent to 
the RHCAs could affect this species. These forms of disturbance would be limited to individual 



Draft Environmental Impact Statement 
Sugarberry Project  Plumas National Forest 

Section 3.11 – Wildlife and Fish 3-211 

treatment units and last a few days to 2 weeks in any location. Affects would be very limited and not 
substantially affect habitat use or reproductive capacity of this species.  

The cumulative effect of recent regeneration harvest on private land together with Sugarberry 
Project group selection harvests and fuel treatments would overall improve habitat conditions for 
birds that prefer openings and open-canopied habitat across the landscape. However, based on the 
CWHR model, the Swainson’s thrush would have decreased habitat suitability. Allowing group 
selection treatments to naturally regenerate would ensure that shrub habitat would remain on the 
landscape longer than with intensive regeneration efforts. 

Due to the management requirements in place, the limited scope of the project, and minimal entry 
into RHCAs, it is not expected to add to cumulative effects in a way that would affect the Swainson’s 
thrush population as a whole or change the distribution of habitat. Management for the willow 
flycatcher under the proposed Willow Flycatcher Conservation Strategy may benefit the Swainson’s 
thrush because habitat for the two species often overlaps. 

3.11.5 Determinations 
The proposed activities in the Sugarberry Project area may have some effects on habitat for MIS 

and/or NTMB species (refer to the MIS and NTMB Reports for discussions of the potential effects on 
the habitat for these species). 

The following are determinations for federal Threatened, Endangered, and Sensitive species 
based on current available data and on the following assumptions: full implementation of identified 
mitigations and complete compliance with the Plumas National Forest LRMP, and all applicable 
amendments, including HFQLG Act FSEIS and ROD and the SNFPA FEIS and ROD (Table 18).  

Based on the above analysis of the proposed project and treatments in the Sugarberry Project 
area, it is the Forest Service determination that the activities would not affect the following federally 
Threatened or Endangered species: California red-legged frog, Valley elderberry longhorn beetle, bald 
eagle, Carson wandering skipper, delta smelt, Lahontan cutthroat trout, winter-run Chinook salmon, 
Central Valley spring-run Chinook salmon, or Central Valley steelhead. These species are not known 
to occur on the Plumas, do not occur within the elevational range of the project area, do not occur in 
the project area, or have not been located by surveys. Also included are those species for which the 
following were developed: Resource Protection Measures, BMPs, SAT guidelines and associated 
RHCAs and RMOs, and applicable standards and guidelines contained in the HFQLG Act FEIS and 
ROD and the SNFPA FEIS and ROD.  

If any federally listed species are found at a later date, or if any new information relevant to 
potential effects of the project on these species becomes available, the project would be stopped and 
the Section 7 Consultation process under the Endangered Species Act would be initiated. 

It is the Forest Service determination that the proposed activities in the Sugarberry Project area 
would “not affect” the following Forest Service Sensitive species: willow flycatcher, western pond 
turtle, great gray owl, Sierra Nevada red fox, northern leopard frog, greater sandhill crane, Swainson’s 
hawk, peregrine falcon and California wolverine.  
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It is the Forest Service determination that the proposed activities in the Sugarberry Project area 
“may affect individuals, but are not likely to result in a trend toward federal listing or loss of 
viability” for the following Forest Service Sensitive species: MYLF, FYLF, hardhead minnow, 
California spotted owl, northern goshawk, Pacific fisher, American marten, pallid bat, Townsend’s 
big-eared bat and western red bat.  

3.11.6 Past, Present, and Reasonably Foreseeable Future Actions 
Under the NEPA, “cumulative effects represent the impact on the environment, which results 

from the incremental impact of the action when added to other past, present, and reasonably 
foreseeable future actions regardless of what agency (Federal or non-Federal) or person undertakes 
such other actions” (see Appendix F). 

Past Actions. In order to understand the contribution of past actions to the cumulative effects of 
the proposed action and alternatives, the analysis relies primarily on current environmental conditions 
as a proxy for the impacts of past actions. This is because the existing condition reflects the 
aggregated impact of all prior human actions and natural events that have affected the environment 
and might contribute to cumulative effects.  

Past actions in the area include timber harvest, planting, pre-commercial thinning, recreation use, 
mining, and grazing. The conditions of the vegetation, streams, wildlife habitat, riparian areas, soil 
and meadows seen in the Sugarberry landscape today are the product of both natural occurrences as 
well as post Euro-American settlement activities, dating from the California Gold Rush.  

The combined effects of past timber harvest and fire exclusion have changed the tree species 
composition and structure of the forest. The most important effect is the loss of large trees and snags, 
which decreases habitat values for pallid bats, goshawks, forest carnivores, and spotted owls as well 
as cavity dependent species. Other than the loss or reduction in quality of habitat, it is unclear as to 
the extent of the effect on Threatened and Endangered Species since very little survey work was 
conducted. When added to the past actions it is expected that the proposed treatments for the 
Sugarberry Project will result in low incremental impacts for the short term and provide for a long-
term gain in habitat protection and quality.  

Present Actions. The Sugarberry Project is part of a forest wide plan to place DFPZ in strategic 
locations. Treatments for this project would be part of DFPZs being implemented or proposed on 
National Forest lands in the area. The project adjacent to the Sugarberry Project is South Fork 
(SNFPA 2001). Lower Slate (SNFPA 2001) and Upper Slate (SNFPA 2001) projects occurred in the 
Sugarberry Project area.  

In 2004–2005, Upper and Lower Slate DFPZs were implemented in what is now the Sugarberry 
Project. Lower Slate (2004) proposed approximately 1,575 acres, however, only 1,045 acres were 
treated. The treatments included 816 acres mastication, 188 acres hand cut pile burn, and 41 acres 
hand thin. Upper Slate (2005) proposed approximately 2,174 acres, however only 977 acres were 
actually treated. The 926 acres of treatments included mastication, underburn, handcut pile and burn, 
and commercial tree removal. Approximately 51 acres were commercially thinned in a HRCA 
(HRCA PL185). The Sugarberry Project is proposing group selection, ITS, underburns and Sporax ® 
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within the same area. The 51 acres previously treated are only a portion of total acres in that unit. 
Most of the previous treatments (mastication, underburn, and hand cut and pill burn) did not affect the 
canopy cover and were most likely a benefit to the owls by serving to clear out the understory. 
Analyses of the Lower and Upper Slate projects concluded impacts on California spotted owls and 
other Forest Service sensitive species were minimal.  

All of the projects discussed below are HFQLG projects. Projects implemented may have some 
effects on Threatened and Endangered Species but no project had effects that would lead to a “trend 
toward listing” for Sensitive species or “adverse effects” to Listed species. The majority of effects 
where determined to be short term with long-term benefits.  

DFPZs, group selection, and ITS projects scheduled for areas adjacent to Sugarberry, in addition 
to other locations in the Feather River Ranger District.  

From 1985 to 2005, private lands vegetative treatments in the Sugarberry Project have occurred 
on 6,677 acres. Approximately 876 acres of clearcuts, 1,992 acres of group selection, 25 acres of seed 
tree removal, 647 acres of shelterwood removal, 63 acres commercial thin, 15 acres sanitation 
salvage, and 3,059 acres of tree selection. For these projects, it is expected that these acres are not 
suitable nesting or foraging habitat for the California spotted owl and will not be within the timeframe 
of the analysis. It is possible that the 63 acres of commercial thin and 3,059 acres of selection are 
suitable for foraging but it in unknown as to what the dominant size class the tree stands were or what 
dominant size class was left remaining post harvest. It is expected that the larger trees were removed, 
reducing whatever size class was on site prior to harvest. Future treatments on private land are 
proposed for approximately 1,022 acres of land. Future treatments include 13 acres of seed tree 
removal, 68 acres of sanitation salvage, 73 acres of clearcuts, 51 acres selection, and 107 acres of 
shelterwood removal, 76 acres rehabilitation, and 634 acres group selection. It is expected that the 
larger trees were removed, reducing whatever size class was on site prior to harvest.  

From 1884 to 2003, the Forest Service vegetation management treatments have occurred on 
approximately 4,591 acres. Essentially, all 4,591 acres were clearcuts, commercial thinning, singletree 
selection, and pre-commercial thinning. Within those treatments, there were also broadcast burns and 
tractor pile and burn. 

The ongoing private land operations could have a negative cumulative impact on the California 
spotted owl. Most large private landowners in the Sierra Nevada (i.e., Sierra Pacific Industries) have 
outlined strategies that provide certain owl protections on their land. The companies implement such 
activities such as conducting surveys for spotted owls before timber harvests, and/or buffer nest 
centers from disturbances, and/or protect forest units with nesting spotted owls from harvest 
altogether.  

Of the 49,768 acres of the wildlife analysis area in the Sugarberry Project area, there are 
38,545 acres of National Forest lands and there are 11,223 acres of private lands. The nature of the 
private lands is that they are urbanized or managed for industrial timber. In general, these private 
lands are treated with different objectives than National Forest lands and therefore are minimally or 
not suitable as habitat for mature/older-forest dependent species. Urban areas and immediate 
surrounding areas not now or ever expected to be suitable habitat for the owl.  
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Foreseeable Future. The FSEIS and ROD, in combination with the original HFQLG Act FEIS 
and ROD, provide programmatic guidance for DFPZ construction and maintenance in the HFQLG 
Pilot Project Area. DFPZ maintenance methods were developed from criteria in the Final Supplement 
involving land allocations, slope classes, and vegetation characteristics. 

After the completion of the mastication proposed for these areas, manzanita, ceanothus, and other 
shrub species will re-sprout and could begin reducing DFPZ effectiveness. There would also be some 
natural regeneration of conifers over time. DFPZ monitoring would not begin for approximately 
5 years after construction has been completed, depending upon funding, because DFPZ effectiveness 
would not be seriously reduced for approximately 5 to 10 years in plantations and 10 to 20 years in 
older stands. A DFPZ monitoring program would be completed at 2- to 3-year intervals for the 
Sugarberry Project area until the DFPZ is no longer needed or funding is no longer available. The 
Forest Service would fully comply with the Council CEQ regulations for implementing NEPA 
requirements prior to conducting any maintenance activities.  

3.11.7 Summary of Cumulative Effects 
The cumulative effects of this project on fish and wildlife species include those effects from past, 

present, and reasonably foreseeable projects occurring in and adjacent to the Sugarberry Project area, 
which includes 38,545 acres of National Forest System land for the wildlife analyses area and 
43,800 acres for the aquatic analyses area. Past activities are considered part of the existing condition 
and are discussed in the “Affected Environment (Existing Conditions)” and “Environmental 
Consequences” sections for each resource.  

MYLF and FYLFs. By adhering to management directions, standards and guidelines, BMPs, and 
mitigations, impacts on MYLF and FYLF habitat would be prevented or strictly controlled, and 
beneficial aquatic and riparian habitat restoration would result from proposed activities. The proposed 
activities in the Sugarberry Project area would not result in substantial or widespread direct effects 
but could result in low indirect effects. Therefore, any negative cumulative impacts on YLF and YLF 
habitat of all Sugarberry Project components would be negligible in the context of past, present, and 
foreseeable actions, and the accelerated recovery of historically degraded habitats will have the 
potential to improve conditions for this species. 

Western Pond Turtle and Hardhead Minnow. By adhering to management directions, standards 
and guidelines, BMPs, and mitigations, impacts on western pond turtle and hardhead minnow habitat 
would be prevented or strictly controlled, and beneficial aquatic and riparian habitat restoration would 
result from proposed activities. The proposed activities in the Sugarberry Project area would not 
result in direct effects but could result in very low indirect effects. There would also be no discernable 
incremental cumulative effects. 

California Spotted Owl. The determination is “low effect not likely to lead to a trend toward 
listing.” This follows the determinations for the 1999 and 2003 Records of Decision on the HFQLG 
Act FEIS and FSEIS, respectively, and the 2004 ROD on the SNFPA FSEIS. By adhering to 
management directions, standards and guidelines, BMPs, and mitigations, direct effects are not 
expected, and indirect and cumulative adverse effects are expected to be low.  
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Northern Goshawk. By adhering to management directions, standards and guidelines, BMPs, 
and mitigations, direct adverse effects are not expected and indirect effects are expected to be 
minimal to low, therefore cumulative effects are expected to be minimal to low.  

Little Willow Flycatcher. By adhering to management directions, standards and guidelines, 
BMPs, and mitigations, no direct, indirect, or cumulative adverse effects are not expected.  

Pacific Fisher and American Marten. By adhering to management directions, standards and 
guidelines, BMPs, and mitigations, direct effects are not expected, and any indirect and cumulative 
effects would be low.  

Pallid, Western Red, and Townsend’s Big-eared Bat. By adhering to management directions, 
standards and guidelines, BMPs, and mitigations, any direct, indirect, and cumulative adverse effects 
are expected to be low.  



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

3-216 Chapter 3 – Affected Environment and Environmental Consequences 

 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – Consultation and Coordination 4-1 

Chapter 4. Consultation and Collaboration 

4.1 Preparers and Contributors_____________________________  

The Forest Service consulted the following individuals; federal, state, and local agencies; tribes; 
and non-Forest Service persons during the development of this environmental impact statement: 

4.1.1 Interdisciplinary Team Members  

Name Title Education / Responsibility / Experience 

James Arrigoni Wildlife and Fisheries 
Biologist 

B.S. in Wildlife Biology from University of Vermont, 
Burlington, VT; M.S. in Conservation Biology from State 
University of New York College of Environmental Science 
and Forestry, Syracuse, NY; 6 years of experience in 
wildlife and fisheries biology. 

Joanna Arroyo Wildlife Biologist M.S. in Wildlife Management and B.S. Wildlife 
Management, New Mexico State University, Las Cruces, 
New Mexico; 3 years of combined experience in wildlife. 

Sara Ashkannejhad Forester B.S. in Forest Management from Oregon State University, 
Corvallis, OR. M.S. in Forest Biology from State 
University of New York Environmental Science and 
Forestry, Syracuse, NY; 4 years of experience in forest 
management. 

Luke Brandy Planner B.S. Forestry, Northern Arizona University. 

Rick Case District Fuels 
Specialist 

Fire and fuels – 25 years of experience. 

Deirdre Cherry Fuels Technician B.S. in Athletic Training, Boise State University, ID; 
15 years of experience in fire and fuels. 

Chris Christofferson Assistant District 
Botanist 

B.S. in Biology, with an emphasis in Ecology, California 
State University, Chico; M.S. in Integrated Pest 
Management, University of California, Davis; 6 years of 
experience in botany. 

Jerry Gott District GIS 
Coordinator 

B.A. in Natural Sciences, California State University, 
Chico; A.A. in English, Shasta College; 6 years of 
experience in GIS; 21 years of experience in timber sale 
planning, preparation, and administration; 4 years of 
experience in fire management (Helitack); 2 years of 
experience in recreation (trails). 

Karen Hayden District Ranger B.S. in Wildlife and Fisheries Biology form University of 
California at Davis, 27 years experience with the Forest 
Service including Fire Suppression, Fuels Management, 
Law Enforcement, Recreation, Range, Burn Area 
Emergency Rehabilitation for Threatened and Endangered 
Species, and 18 years of Wildlife/Fish/Rare Plant 
management. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-2 Chapter 4 – Consultation and Coordination 

Name Title Education / Responsibility / Experience 

Pete Hochrein Forest Transportation 
Engineer 

B.S. in Forest Resource Management, University of 
California, Berkeley; M.S. in Forestry, Oregon State 
University; 26 years of Forest Service experience. 

Kristina Hopkins Forest Fisheries 
Biologist 

Plumas National Forest. 

Susan Joyce Planner B.S. in Anthropology, Franklin and Marshall College, 
Lancaster, PA; M.S. in Forestry, Michigan Technological 
University, Houghton, MI; 3 years of experience in 
community development and 2 years in planning. 

Fred Levitan Hydrologist B.S. in Geology, Stanford University, Stanford, CA; M.S. 
candidate in Environmental Systems, Humboldt State 
University, Arcata, CA; 15 years of experience. 

Bob Lowdermilk Logging Systems / 
Transportation Planner 

B.S. in Business Management, Western Carolina 
University, Cullowhee, NC; 34 years of experience in 
timber sale planning, preparation, and administration. 

Mike Mateyka Silviculture and 
Economics 

B.S. Forestry Management, University of Wisconsin; 
30 years of Forest Service experience; emphasis in 
vegetation management, silviculture, and planning. 

Linda Morehouse-
Braxton 

Assistant Resource 
Officer 

Various resources – 26 years of Forest Service experience 
in recreations/lands/minerals management, timber sale 
preparation/administration, and business administration. 

Cindy Roberts District Wildlife 
Biologist 

M.S. in Wildlife Management; B.S. in Wildlife Biology, 
Sacramento State University, Sacramento, CA; 16 years of 
experience in wildlife management. 

Daniel Roskopf Forester, Silviculturist B.S. Forest Resource Management, Minor Natural 
Resources, Humboldt State University, 1984; Silviculture 
Institute, Oregon State University, and University of 
Washington, 1992; California Certified Pesticide 
Applicator; 22 years of experience in fire, timber, and 
silviculture. 

Deborah Tibbetts Assistant District 
Archaeologist 

B.A. in Anthropology, University of California Berkeley; 
M.A. In Anthropology, California State University, Chico; 
15 years of experience in archaeology. 

Kelly Whitsett District Hydrologist M.S. in Hydrogeology, University of Arkansas–
Fayetteville; B.S. is Geology and Geophysics, University of 
Missouri–Rolla; 3 years of experience in forest hydrology. 

John Zarlengo Jr. NEPA Coordinator B.S. Forest Management, Humboldt State University, 1986; 
M.S. candidate Ecosystem Management, Utah State 
University, 2008; 21 years of experience in Fire 
Suppression and Timber Management. 
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4.1.2 Federal, State, and Local Agencies 
The Forest Service consulted with the following federal and state agencies during the 

development of this draft environmental impact statement. 

4.1.2.1 United States Fish and Wildlife Service  
The U.S. Fish and Wildlife Service (USFWS) issued the species list for the Plumas National 

Forest on April 23, 2003 (USFWS reference 1-1-03-SP-1810), and updated the computer database on 
August 30, 2005. The list fulfills the requirement to provide a current species list pursuant to 
Section 7(c) of the Endangered Species Act, as amended.  

Wildlife. Early involvement between the Forest Service and USFWS began on September 15, 
2006. Communications between the Forest Service and USFWS have been ongoing since initial 
contact with the USFWS.  

Telephone discussions between the Forest Service and Amy Fesnock of the USFWS have 
occurred regarding the bald eagle, California red-legged frog, valley elderberry longhorn beetle and 
great gray owl. It has been determined through early involvement that the limited habitat available, 
and/or no detections from surveys, and/or applied mitigation measures, and/or that proposed 
treatments would not impact the habitat of these species.  

Rare Plants. The Forest Service has not initiated formal consultation with the USFWS for 
threatened, endangered, or proposed plants because no such species were found to occur within the 
Sugarberry Project area.  

4.1.2.2 California Department of Fish and Game  
The department was contacted during scoping for the Sugarberry Project and was provided with 

the proposed action. The department manages wildlife populations for the state of California, and 
their emphasis with the Forest Service is typically on game species such as the local deer herds and 
associated habitats. 

4.1.3 Tribes 
The following federally recognized tribes and interested and affected tribes were consulted 

regarding the Sugarberry Project: Mooretown Rancheria, Enterprise Rancheria, Berry Creek 
Rancheria, Chico Band of Mechoopda Indians, and the Konkow Valley Band of Maidu.  

4.1.4 Organizations and Individuals 
The Forest Service began collaboration in 2006 by hosting community meetings for individuals 

and organizations interested in reducing wildland fire risk, cutting timber and creating jobs, 
recreation, and protecting the environment in Plumas, Sierra, and Yuba Counties. The Sugarberry 
Project continues to develop through collaborative effort.  
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4.2 Distribution of the Draft Environmental Impact Statement ___  

The Sugarberry Project Draft Environmental Impact Statement was distributed to agencies, 
organizations, and individuals as required by the Council on Environmental Quality (CEQ) 
regulations (40 Code of Federal Regulations [CFR] 1502.19) that implement the National 
Environmental Policy Act (NEPA). In addition, copies have been sent to the following federal 
agencies; federally recognized tribes and interested and affected tribes; state and local governments; 
and organizations. The complete mailing list is on file at the Feather River Ranger District Office. 

4.2.1 Federal, State, and Local Agencies 
Council on Historic Preservation 

Director for Planning and Review Advisory, Washington, DC 

Environmental Protection Agency  

Region 9 Federal Activities Office, Laura Fujii, San Francisco, CA 

EIS Filing Section, Washington, DC 

Federal Aviation Administration, Western-Pacific Region, Lawndale, CA 

Federal Highway Administration  

California HDA-CA, Sacramento, CA 

National Marine Fisheries Service, Longbeach, CA 

State of California 

Butte and Yuba Units of the California Department of Forestry and Fire Protection 

University of California, Davis, Cooperative Extension 

U.S. Department of Homeland Security 

U.S. Coast Guard, Washington, DC 

U.S. Department of Agriculture  

APHIS PPD/EAD, Riverdale, MD 

Forest Service, Ecosystem Management Coordination, Washington, DC 

National Agricultural Library, Beltsville, Maryland 

Natural Resources Conservation Service, Washington, DC 

Pacific Southwest Forest Research Station 
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U.S. Department of Defense 

Army Engineer Division, CESPD-CMP, San Francisco, CA 

U.S. Department of Energy 

Office of NEPA Policy & Compliance, Washington, DC 

U.S. Department of the Interior 

Fish and Wildlife Service, Wayne S. White, Sacramento, CA  

Director, Office of Environmental Policy & Compliance, Washington, DC 

4.2.2 Tribes, Local Agencies,  
Nongovernmental Organizations, and Individuals 

The Sugarberry Project Draft Environmental Impact Statement was sent to the following 
organizations, individuals, and federally recognized tribes and interested and affected tribes: 

Tribes Berry Creek Rancheria 
Chico Band of Mechoopda Indians 
Enterprise Rancheria 
Konkow Valley Band of Maidu 
Mooretown Rancheria 
 

Local Agencies Butte County Fire Safe Council 
Counties of Lassen, Plumas, Shasta, Sierra, and Tehama QLG Forester 
County of Yuba, Office of the Board of Supervisors 
Dobbins/Oregon House Fire Protection District 
Plumas County Fire Safe Council 
Yuba County Rural Fire Joint Powers Agency 
Yuba Watershed Protection and Fire Safe Council 

Nongovernmental 
Organizations 

American Forest Resource Council (AFRC) 

Dobbins/Oregon House Action Committee (DOACT) 

John Muir Project 

Lake Francis Grange #745 

Lassen Forest Preservation Group 
Plumas County Museum 

Sierra Nevada Forest Protection Campaign 

Sierra Pacific Industries 
South Feather Water and Power 
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Individuals Cliff Beumel 

Doug Parsons 

Edith Kingdon 

J R Stoffer & Autumn Meadows 

J. Michael Dousman 

Joe Church 

John Anderson 

Larry Packard 

Leslie John Cox 

Linda Blum 

Marty Gabriel 

Moira Burke 

Ormonde Sheehan 

Susan Britting 
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Acronyms 

AQMD Air Quality Management District 

BA biological assessment 

BE biological evaluation 

BMP Best Management Practices 

CARB  California Air Resources Board 

CDWR California Department of Water Resources 

CEQ Council on Environmental Quality 

CFR Code of Federal Regulations 

CRWQCB California Regional Water Quality Control Boards 

CWE cumulative watershed effects 

CWHR California wildlife habitat relationships 

dbh diameter at breast height 

DEIS draft environmental impact statement 

DFCN Draft forest carnivore network 

DFPZ Defensible Fuel Profile Zone 

EHR Erosion Hazard Rating 

EIS environmental impact statement 

EPA U.S. Environmental Protection Agency 

ERA Equivalent Roaded Area 

FEIS final environmental impact statement 

FM fuel model 

FMA Fire Management Analyst  

FSEIS final supplemental environmental impact statement 

FSH Forest Service Handbook 

FSM Forest Service Manual 

FYLF Foothill yellow-legged frog 

GIS Geographic Information System 
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HFQLG Herger-Feinstein Quincy Library Group 

HFQLG Act Herger-Feinstein Quincy Library Group Forest Recovery Act 

HRCA Home Range Core Area 

HUC Hydrologic Unit Code 

IDT Interdisciplinary Team 

KV Knutson-Vandenburg 

LOP Limited operating period 

LRMP Land and Resource Management Plan 

MIS Management Indicator Species 

mmbf Million board feet 

MMM Management and Mitigation Measures 

MYLF Mountain yellow-legged frog 

NEPA National Environmental Protection Act 

NFFL Northern Forests Fire Laboratory 

NHPA National Historic Preservation Act 

NOI Notice of Intent 

NTMB Neotropical migratory birds 

OHV Off-highway vehicle 

PAC Protected Activity Center 

PM Particulate matter 

PO Plans of Operation 

RHCA Riparian Habitat Conservation Area (under HFQLG) 

RI&D Route Inventory and Designation 

RMO Riparian Management Objective 

ROD Record of Decision 

ROS Recreational Opportunity Spectrum 

SAT Scientific Analysis Team 

SERA Syracuse Environmental Research Associates 

SMZ Stream Management Zone  
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SNFPA Sierra Nevada Forest Plan Amendment 

SOHA Spotted Owl Habitat Area 

SRSCSD Secure Rural Schools and Community Self-Determination [Act] 

SUA Special Use Authorization 

SWRCB State Water Resources Control Board 

TOC Threshold of Concern 

USDA U. S. Department of Agriculture 

USFS U.S. Forest Service 

USFWS U.S. Fish and Wildlife Services 

VQO Visual Quality Objective 

YLF Yellow-legged frog 
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Glossary 
active crown fire — the independent movement of flames from a fire through the branches and top 
of the trees. 

age class — a distinct aggregation of trees originating from a single natural event or regeneration 
activity. 

all-aged — see uneven-aged. 

allelopathic — the suppression of growth of one plant species by another due to the release of toxic 
substances. 

primary bald eagle habitat – land within a 0.25 mile radius of a nest tree. 

secondary bald eagle habitat – land adjacent to the primary habitat that is used predominantly 
for roosting and perching and also to a lesser degree for foraging. 

tertiary bald eagle habitat – areas used by eagles for foraging. 

basal area — the combined area of the cross sections of tree boles at a height of 4.5 feet above the 
ground, generally given as square feet per acre. 

biomass — limbs and foliage (parts of trees other than logs) that can be collected, chipped, or 
ground; exported from the forest; and used for power production or manufacture of wood fiber 
products.  

bole — the main stem of a conifer tree, which becomes a log or logs when the tree is cut. 

California Wildlife Habitat Relationships (CWHR) — a system developed jointly by Forest Service 
Region 5 and the California Department of Fish and Game that classifies forest stands by dominant 
species types, tree sizes, and tree densities and rates the resulting classes in regard to habitat value for 
various wildlife species or guilds. The CWHR system has three elements: (1) major tree-dominated 
vegetation associations, (2) tree size, and (3) canopy cover. Tree size and canopy cover classes are: 

Tree Size Classes 
1 = Seedling (less than 1 inch dbh) 
2 = Sapling (1–6 inches dbh) 
3 = Pole (6–11 inches dbh) 
4 = Small (11–24 inches dbh) 
5 = Medium/Large (greater than 24 inches dbh) 
6 = Multilayered (size class 5 over a distinct layer of size class 3 or 4, total canopy greater than 

60-percent closure). In this EIS, class 6 is included in class 5. 
Canopy Cover Classes 

S = Sparse Cover (10–24 percent canopy closure) 
O = Open Cover (25–39 percent canopy closure) 
M = Moderate Cover (40–59 percent canopy closure) 
D = Dense Cover (greater than 60 percent canopy cover) 
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canopy — the branches and foliage of trees (as distinct from the stem or bole). 

Canopy base height — the height above the ground of the first canopy layer where the density of 
the crown mass within the layer is high enough to support vertical movement of a fire. 

canopy cover — the ground area covered by tree crowns, or the degree to which the canopy blocks 
sunlight or obscures the sky, expressed as a percent of ground area; also referred to as canopy closure 
or crown cover. 

chain — A chain is a measurement of distance. One chain = 66 feet. 

closed road — a road from which mechanical equipment is excluded. A Forest Service road in 
closed status is a road that is still part of the Forest Service road system but has been closed to traffic 
by some type of barrier, such as a gate, berm, or boulder(s). 

crown — see canopy. 

canopy base height — for a single tree, it is the height from an imaginary line drawn across the 
trunk to the bottom of the obvious lowest live foliage. 

crown bulk density — canopy weight per unit volume. 

crown cover — see canopy cover. 

decommission — closing a road to mechanical use and returning the road to a natural or semi-
natural condition. This could include removing stream crossing fills and structures (e.g., culverts or 
bridges), recontouring to natural topography obliteration (e.g., replacing fill slope material against cut 
slopes), surface shaping (e.g., constructing in-road water bars), and/or surface scarification. 

Defensible Fuel Profile Zone (DFPZ) — a zone approximately 0.25 mile wide accessible to 
firefighters (usually along roads) in which fuel loads are light enough to cause approaching crown 
fires to drop to the ground where it may successfully be attacked by ground forces during 90th 
percentile weather conditions. 

diameter at breast height (dbh) — the diameter of a tree measured at 4.5 feet above the ground on 
the uphill side. 

direct economic impact — effects caused directly by forest harvest or processing or by forest uses. 

direct attack — A method of suppression that treats the fire as a whole, or all its burning edge, by 
wetting, cooling, smothering, or by chemically quenching it or mechanically separating it from 
unburned fuel. A suppression strategy in which resources are directed to work close to the fire edge. 

disturbance — a natural event such as a fire, flood, or earthquake. 

dripline — the perimeter of the vertical projection of a tree canopy upon the ground. 

duff / duff layer — Decaying leaves and branches on the forest floor. 
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effective ground cover — is the amount of ground cover left after the fire; it is expressed in percent. 

endemic — in the context of this environmental impact statement, refers to localized pockets within 
a small area, such as a pocket within a stand or a small stand. 

Equivalent Roaded Area (ERA) — a conceptual unit of measure used to assess ground-disturbing 
activities. All landscape disturbances are evaluated in comparison to a completely impervious or 
roaded surface. Road surfaces are considered to represent 100 percent hydrologic disturbance, with 
maximum rainfall-runoff potential. Other ground-disturbing activities are assigned disturbance 
coefficients that represent a typical ratio of their hydrologic impact compared to the same roaded area. 
Disturbance coefficients are assigned based on local conditions. In a given watershed, disturbances 
are added together to determine a cumulative equivalent roaded area and compared to the Threshold 
of Concern. 

fire brand — burning material, such as foliage, that is carried by the wind to start new fires outside 
the main fire (spotting). 

fire frequency — the average number of years between fires. 

fire regime and condition class — a classification of the amount of departure from the natural fire 
regime. Assessing fire regime and condition class can help guide management objectives and set 
priorities for treatments.  

fire type — a description of how a fire burns, such as on the forest floor (surface) or in the tree 
crowns. 

flame length — the length of flame measured in feet. Increased flame lengths increase resistance to 
control and likelihood of torching events and crown fires. 

fuel arrangement — how fuels are distributed in the fuel bed. 

fuel bed — The fuels both living and dead that are available to burn. 

fuel loading — the weight of fuel (vegetative matter both living and dead) present at a given site; 
usually expressed in tons per acre. This value generally refers to the fuel that would be available for 
consumption by fire. 

fuel model — A mathematical representation of a fuelbed, that includes fuel depth, fuel load (<3 inch 
fuel), heat content, and surface:volume ratio.  

fuel strata — this is the vertical and horizontal continuity and arrangement of the fuel bed. 

grapple pile — gathering and piling of thinnings, harvest slash, and brush using mechanical 
equipment. 

group selection — a silvicultural system that involves harvest of small areas of trees (generally less 
than 2 acres). Implementation results in uneven-aged (all-aged) forests consisting of small even-aged 
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(same-aged) groups. Harvest openings must be large enough to allow for sufficient sunlight for 
regeneration tree seedlings to establish and grow. 

grubbing — removal of vegetation at or below ground level with hand tools. 

guild — used to group plant species that use similar resources in a similar way. Plant species in the 
same guild are found in similar habitat types and have similar environmental requirements. 

hand piling — piling branches and limbs from tree harvests or thinnings by hand for burning at a 
later time. 

hand line — fire lines created by forest workers using shovels and hand tools to remove organic 
materials and expose mineral soil. The line width generally ranges between 2 and 3 feet. 

Home Range Core Area — mapped foraging area. 

horizontal arrangement — the horizontal distribution of fuels at various levels and planes. 

Hydrologic unit code — HUC is an acronym for Hydrologic Unit Code. Hydrologic unit codes, are a 
way of identifying drainage basins, or watersheds, in the United States in a nested arrangement from 
largest (Regions - HUC-2) to smallest (Sub-Catchments - HUC-8). HUC-6 delineations 
(Subwatersheds) averaging approximately 30,000 acres are used in several instances to define 
analysis areas in the Sugarberry Chapter 3 analyses; they are further subdivided for cumulative 
watershed effects (CWE) analysis into 7th-field delineations of 500 to 2,500 acres.  

indirect attack — A method of suppression in which the control line is mostly located along natural 
firebreaks, favorable breaks in topography (ridge tops, lakes, rock outcroppings), or at a considerable 
distance from the fire, and all intervening fuel is backfired or burned out. 

indirect economic impact — an effect that occurs when supporting industries sell goods or services 
to directly affected industries. 

individual tree selection (ITS) — a type of tree harvest designed to prevent the spread of insects and 
disease, reduce overstocking, and generally improve or maintain health of forest stands. 

induced economic impact — an effect that occurs when employees or owners of directly or 
indirectly affected industries spend their income within the economy. 

initial attack- The actions taken by the first resources to arrive at a wildfire to protect lives and 
property, and prevent further extension of the fire. 

Integrated Pest Management — A process that determines an economic or environmental threshold 
for managing pest populations and prescribes the management technique to reach desired conditions. 
An IPM includes four broad categories of techniques: biological, cultural, mechanical, and chemical. 

Interdisciplinary Team (ID Team) — The team of Forest Service resource specialists involved in 
project planning and analysis. The ID Team members for the Slapjack Project are listed in at the 
beginning of this chapter. 
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ladder (fuel) — shrubs or trees that connect fuels at the forest floor to the tree crowns. 

landings — forested openings that are cleared of vegetation, leveled, and graded and used to store 
(deck) logs and eventually to load log trucks for haul to the mill. 

late-successional old-growth ranks 4 and 5 — late mature successional stages of forest trees, as 
defined by the Sierra Nevada Ecosystem Project (volume II, appendix 21.1). 

leave trees — the trees that are purposefully left in a stand that is thinned or harvested. 

lotic — of, relating to, or living in actively moving water. 

mast — the fruit of the oak and other forest trees used as food by wildlife. 

mastication — mechanical grinding of harvest residue or thinnings; masticated material is usually 
left scattered on the harvest site. 

matrix — the untreated area between group selections within a stand or treatment unit. 

mechanical thinning — the use of tractors, cable systems, or helicopters to remove trees that have 
been cut by chainsaws; also refers to the use of feller-bunchers—wheeled vehicles with lopping 
shears or saws that cut and collect trees and carry them to a landing site. 

midden — refuse heap, dunghill, or a small pile of seeds, bones, or leaves gathered by a rodent. 

multilayer — stand with three or more distinct foliage layers (canopies). Trees in the different layers 
may or may not be in the same age class. 

mycorrhiza — the mutually beneficial association of a fungus and the roots of a plant, such as a 
conifer or an orchid, in which the plant’s mineral absorption is enhanced and the fungus obtains 
nutrients.  

natural fire regime — a general classification of the role fire would play across a landscape in the 
absence of modern human mechanical intervention, but it also includes the influence of aboriginal 
burning (Agree 1993; Brown 1995). 

90th percentile weather conditions — hot, dry, and windy weather conditions that are exceeded 
only 10 percent of the time during fire season; 90th to 97th percentile conditions are considered high; 
99th to 100th percentile are considered extreme. 

Off Base and Deferred Lands — federal lands identified in the Herger-Feinstein Quincy Library 
Group (HFQLG) Forest Recovery Act from which timber harvest and road construction are excluded 
during the term of the HFQLG Pilot Project. 

operability — the ability to conduct vegetation management operations, which include construction 
of access roads and log landings, use of cable logging systems, clearing of central skid trails for 
tractor logging, and removal of trees that pose hazards to forest workers. 
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particulate matter — the general term used for a mixture of solid particles and liquid droplets found 
in the air. Some particles are large enough to be seen as dust or dirt. Others are so small they can be 
detected only with an electron microscope. PM2.5 describes the “fine” particles that are less than or 
equal to 2.5 µm in diameter. “Coarse fraction” particles are greater than 2.5 µm, but less than or equal 
to 10 µm in diameter. 

passive crown fire — the movement of fire through groups of trees; it usually does not continue for 
long periods of time. 

phylogenetic — the development of a species, genus, or group as contrasted with the development of 
an individual. 

piling and burning — piling harvest or thinning residues (branches and limbs) and burning them 
when moisture content has been reduced through evaporation, wildfire hazard is low, and atmospheric 
conditions are favorable for dispersal of smoke. 

prescribed burning — fire purposefully ignited to achieve a beneficial purpose, such as reducing 
fuels on the forest floor or fuels generated by logging or thinning forest trees. 

present net value — includes only the benefits and costs of producing primary outputs, excluding 
secondary benefits. 

primary skid trails — skid trails over which equipment has skidded or will skid logs three or more 
times. 

production rates — the amount of fireline distance expressed in chains that a suppression resource 
can establish in a given time period. 

quadratic mean diameter — the upper story diameter of a tree of mean basal area within dominant 
or codominant positions in the stand. In other words, instead of being an arithmetic average of tree 
diameters, it is a weighted average based on the basal area of each tree in the upper story within the 
stand. 

rate of spread — the relative activity of a fire in extending its horizontal dimensions. It is expressed 
as rate of increase of the total perimeter of the fire. For this document, it is expressed as rate of 
forward spread of the fire front and is measured in chains per hour. 

reconstruction — rebuilding of an existing road in or adjacent to its current location to improve 
capacity and/or correct drainage problems. 

Reference condition — term used in the Slate Creek Landscape Assessment (1999) to refer to a 
desired vegetation condition. The environmental conditions under this reference condition are 
assumed to have existed over the landscape for extended periods of time (with fire regimes, 
elevational, aspect, and soil conditions present). Hence this condition would represent the best chance 
for sustainability into the future. Generally the reference condition involves vegetative conditions 
similar to those that existed in pre-settlement times. 
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regeneration — tree seedlings and saplings that have the potential to develop into mature forest 
trees. 

release — in the context of this environmental impact statement, giving large, old pines more space 
to grow, to “release” them from crowded conditions. 

residual trees — trees that are left to grow in a stand following treatment or fire. 

resistance to control — the relative difficulty of constructing and holding a control line as affected 
by resistance to line construction and fire behavior; also called “difficulty of control.” 

resource type — Refers to resource capability. A type 1 resource provides a greater overall 
capability due to training, experience, size, power, capacity, etc. than would be found in a type 2 
resource. 

Riparian Habitat Conservation Areas (RHCA) — zones of specified widths along streams and 
watercourses and around lakes and wetlands that vary according to stream or feature type, as 
described in the Scientific Analysis Team guidelines. 

sanitation — tree removal or modification operations designed to reduce damage caused by forest 
pests and to prevent their spread. 

Scientific Analysis Team (SAT) Guidelines — This is a report written in 1993 on the viability 
assessments and management considerations for species associated with late-successional old-growth 
forests of the Pacific Northwest. These guidelines were adopted into the HFQLG final supplemental 
EIS. 

scorch-to-kill height — the maximum vertical height at which lethal scorching of foliage occurs. 
Below this height, all foliage is brown and dead; above it, live and green.  

serpentine substrate — a dull green or brownish mineral consisting of hydrous magnesium silicate. 
It is often used as an ornamental stone.  

seral — relating to a series of ecological communities formed in ecological succession. 

shade intolerant — species (such as ponderosa pine) that require full, open sunlight on the forest 
floor to establish and grow. 

silviculture — a branch of forestry dealing with the development and care of forests. 

size class — a classification of forest stands based on the average diameter of trees in the stand. 

snag — a dead standing tree. 

stocking — the number of regenerated trees per acre in a tree-harvest unit. 

subsoiling — performed after vegetation treatments, wherein mechanized equipment is used to till 
compacted soil to reduce soil compaction and consequent soil erosion.  
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surface fire — a fire that burns surface litter, debris, and small vegetation. 

thinning from below — the process of thinning a conifer stand by removing the smallest diameter 
trees and successively removing larger diameter trees until a canopy cover or basal area retention 
standard is met for the stand. 

Threshold of Concern (TOC) — describes the amount of disturbance when detrimental responses 
may begin to occur. Estimates of watershed “tolerance” to land use may be established based on 
basin-specific experience, comparison with similar basins, and modeling of watershed response. 
These indices of allowable levels of disturbance are called Thresholds of Concern. The tolerance of a 
watershed is used to prescribe mitigation measures to prevent detrimental responses. The TOC does 
not represent an exact level of disturbance above which cumulative watershed effects will occur. 
Rather, it serves as a “yellow flag” indicator of increased risk of significant adverse cumulative 
effects occurring within a watershed. It is compared to the equivalent roaded area score, and its units 
of measure are expressed as percent disturbed and percent of TOC. 

torching — (1) the envelopment in flame of live or dead branches on a standing tree or group of 
trees; (2) fire burning a single or very small group of trees. 

tree mortality — is the probability that a live tree will die expressed in percent. 

ultramafic — extremely basic; very low in silica and rich in iron and magnesium minerals. 

underburning — a prescribed fire in fuels on the forest floor that is intended to generally remain on 
the forest floor without consuming significant portions of the forest canopy. 

uneven-aged — a stand of trees of three or more distinct age classes, either inter-mixed or in small 
groups. Uneven-aged silvicultural systems are a planned sequence of treatments designed to maintain 
and regenerate a stand with three or more age classes. 

vertical arrangement — is the arrangement of fuels above the ground in their relationship to one 
another.  

whole tree yarding — the whole-tree harvest method is where trees are felled at the stump and 
skidded to the landing for de-limbing, bucking, and processing. Large trees may be bucked in the 
treatment unit to facilitate removal to the landing and reduce skidding damage to residual trees. Most 
activity slash would be removed to the landing. 

Wildland Urban Interface — the area, or zone, where structures and other human development meet 
or intermingle with undeveloped wildland or vegetative fuels. It generally extends out for 1.5 miles 
from the edge of developed private land into the wildland.  

 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – References 4-19 

References 
Abbe, T.B., and D.R. Montgomery. 1996. Large woody debris jams, channel hydraulics and habitat formation 

in large rivers. Regulated Rivers: Resources and Management 12:201-221. 

Agee, J.K., B. Bahro, M.A. Finney, P.N. Omi, D.B. Sapsis, C.N. Skinner, J.W. van Wagendonk, and P.C. 
Weatherspoon. 2000. The use of shaded fuel breaks in landscape fire management. Forest Ecology and 
Management 127:55-66. 

Agee, J.K., Skinner, C.N. 2005. Basic principles of forest fuel reduction treatments. Forest Ecology and 
Management. 211(1-2):83-96. 

Ahlgren, I.F., and C.E. Ahlgren. 1960. Ecological effects of forest fires. The Botanical Review 26:483-533. 

Aho, P.E., G. Fiddler, and M. Srago. 1983. Logging damage in thinned, young-growth true fir stands in 
California and recommendations for prevention.  Research paper PNW-304.  Portland, OR: USDA 
Forest Service, Pacific Northwest Forest and Range Experiment Station. 8p. 

Ammon, V., and M.V. Patel 2000. Annosum root rot. Ornamental and Tree Disease. Plant Disease Dispatch 
Sheets, M-416. (http://msucares.com/lawn/tree_diseases/416annosum.html) 

Anderson. 1982. Aids to determining fuel models for estimating fire behavoir. USDA Forest Service Gen. Tech. 
Report INT-122. 

Annesi, T., G. Curcio, L. D’Amico, and E. Motta. 2005. Biological control of Heterobasidion annosum on 
Pinus pinea by Phlebiopsis gigantea. Forest Pathology. 35(2):127-134.  

Balda, R.P. 1975. The relationship secondary cavity nesters to snag densities in western coniferous forests. U.S. 
For. Serv. Region 3, Albuquerque, New Mexico. Wildl. Habitat Tech. Bull. 1. 37 pp. 

Barry, S.J. 2002. Dobbins and Cottage/Deadwood Watersheds, Plumas National Forest, Herpetological Surveys, 
2001-2002. Unpublished report submitted to Feather River Ranger District, Plumas National Forest, 
Oroville, CA. 25 pp. 

Beche, L.A., S.L. Stephens, and V.H. Resh. 2005. Prescribed fire effects on a riparian and stream community in 
the Sierra Nevada: Dark Canyon Creek, California, USA. Forest Ecology and Management 218:37-59. 

Benoit. 1980. Prescriptive Watershed Map, Plumas National Forest, California – Average Annual Water Yield 
(Runoff) in Inches. 

Berg, N., K. Roby, and B. McGurk. 1996. Cumulative watershed effects: Applicability of available 
methodologies to the Sierra Nevada. Pp. 39-78 in Sierra Nevada Ecosystem Project: Final Report to 
Congress, Vol. III. University of California, Centers for Water and Wildland Resources, Davis, CA. 

Beschta, R. 1978. Long-term patterns of sediment production following road construction and logging in the 
Oregon Coast Range. Water Resources Research 14(6)1011-1016. 

Bilby, R.E., K. Sullivan, and S.H. Duncan. 1989. The generation and fate of road-surface sediment in forested 
watersheds in southwestern Washington. Forest Science 35(2):453-468. 

Bingham, B.B., and B.R. Noon. 1997. Mitigation of habitat “take”; application to habitat conservation planning. 
Conservation Biology 11:127-139. 

Bisson, P.A., R.E. Bilby, M.D. Bryant, C.A. Dolloff, G.B. Grette, R.A. House, M.L. Murhpy, K.B. Koski, and 
J.R. Sedell. 1987. Large woody debris in forested streams in the Pacific Northwest: Past, present, and 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-20 Chapter 4 – References 

future. Pp. 143-190 in E. O. Salo and T. W. Cundy (eds.) Streamside Management: Forestry and Fishery 
Interactions. College of Forest Resources, University of Washington, Seattle, WA.  

Blakesly, J.A. 2003. Ecology of California spotted owl: breeding dispersal and associations with forest stand 
characteristics in northeastern California. Ph.D Dissertation, Colorado State University, Fort Collins, 
Colorado. 60pp. 

Blakesley, J.A., M.E. Seamans, M.M. Conner, A.B. Franklin, G.C. White, R.J. Gutierrez, J.E. Hines, J.D. 
Nichols, T.E. Munton, D.W.H. Shaw, J.J. Keane, G.N. Steger, B.R. Noon, T.L. McDonald, and 
S. Britting. 2006. Demography of the California Spotted Owl in the Sierra Nevada: Report to the U.S. 
Fish and Wildlife Service on the January 2006 Meta-analysis (Draft). 

Boerner, R.J. 1982. Fire and nutrient cycling in temperate ecosystems. BioScience 32:187-192. 

Bombay, H.L., T.M. Benson, B.E. Valentine, and R.A. Stefani. 2003. A willow flycatcher survey protocol for 
California. Pacific Southwest Region. USDA Forest Service. 55pp. 

Bradford, D.F., F. Tabatai, and D.M. Graber. 1993. Isolation of remaining populations of the native frog, Rana 
muscosa, by introduced fishes in Sequoia and Kings Canyon National Parks, California. Conservation 
Biology 7(4):882-888. 

Buhl, K. J., and S. J. Hamilton. 2000. Acute toxicity of fire-control chemicals, nitrogenous chemicals, and 
surfactants to rainbow trout. Transactions of the American Fisheries Society 192-202. 

California Department of Water Resources, 1978, California Water Atlas, 118 pages. 

California Department of Water Resources [DWR], 2006 – Advisory, April 27, 2006, “DWR Announces Final 
Snow Survey Results” (http://www.publicaffairs.water.ca.gov/newsreleases/2006/04-27-
06snowfinal.cfm) 

California Regional Water Quality Control Board, Central Valley Region. 1998. Central Valley Region Water 
Quality Control Plan. 4th ed., revised 2006. Sacramento, CA. 

California Regional Water Quality Control Board, Central Valley Region. 2005. Resolution No. R5-2005-0052, 
Conditional Waiver of Waste Discharge Requirements for Discharges Related to Timber Harvest 
Activities. 

California Regional Water Quality Control Board, Central Valley Region. 2006. Sacramento-San Joaquin Delta 
Estuary TMDL for Methylmercury Staff Report - Draft Report for Scientific Peer Review, June 2006. 

California Soil Survey Committee. 1989. Erosion Hazard Rating Training Workshop Slope Factor 
Comparisons. 

California Water Code, Division 7. Water Quality. 2006. Porter-Cologne Water Quality Control Act. 

Cawley, K. 1990. Black Mountain/Granite Mudflow. USDA Forest Service Memo to Milford District Ranger; 
August 2, 1990. 12pp. 

Cedarholm, C.J., and E.O. Salo. 1979. The effects of logging road landslide siltation on the salmon and trout 
spawning gravels of Stequaleho Creek and the Clearwater River Basin, Jefferson County, Washington, 
1972-1978. Publication FRI-UW-7915, University of Washington Fisheries Research Institute, Seattle, 
WA. 99 pp. 

Clark, B. 1994. Soils, water, and watersheds. In National Wildfire Coordinating Group, Fire Effects Guide. 
National Interagency Fire Center, Boise, ID. 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – References 4-21 

Cluck, D. and W. Woodruff. 2006. Insect and disease evaluation of the silvicultural certification stand at 
Lexington Hill. Forest Health Protection Report NE06-15. 

Council on Environmental Quality, CEQ Guidelines. 1971. 40 CFR 1508.7 

Dark, S.J., R.J. Gutierrez, and G.I. Gould, Jr. 1998. The barred owl (Strix varia) invasion in California. The Auk 
115(1):50-56. 

DeByle, N.B. 1984. Managing wildlife habitat with fire in the aspen ecosystem. In: Fire’s effects on wildlife 
habitat-symposium proceedings. USDA GTR INT-186. 

DeMars, C.J., Jr., and B.H. Roettgering. 1982. Western pine beetle. USDA Forest Service.  

Dost, F.N., N. Logan, and C. Glassman, Carol 1996. Assessment of human health and environmental risks 
associated with the use of borax for cut stump treatment. Unpublished report prepared for USDA Forest 
Service Regions 5 and 6. 110 pages. 

Duncan Furbearer Interagency Workgroup. 1989. Workgroup assembled to review the proposed Duncan 
Timber Sale, Tahoe National Forest and formulate proposed Management Guidelines. Members present: 
Slader Buck, Reg Barrett, Terri Simon-Jackson, Gordon Gould, Ron Schlorff, Jeff Finn, Joelle Buffa, 
Maeton Freel, Jeff Mattison, Mike Chapel, Mariann B. Armijo, Julie Lydick and Phil Turner. 

Duncan, S. H., R. E. Bilby, and J. T. Heffner. 1987. Transport of road-surface sediment through 
ephemeral stream channels. Water Resources Bulletin 23(1):113-119. 

Dunk, Jeff. 2005. Science Consistency Review Comments. 

Dunning, D., and L.H. Reineke. 1933. Preliminary yield tables for second-growth stands in the California pine 
region. USDA Forest Service, Washington, DC. Technical Bulletin. N-354. 

Eaglin, G.W., and W.A. Hubert. 1993. Effects of logging and roads on substrate and trout in streams of the 
Medicine Bow National Forest, Wyoming. North American Journal of Fisheries Management 13:844-
846. 

Federal Water Pollution Control Act (33 U.S.C. 1251 et seq.) [As Amended Through P.L. 107–303, November 
27, 2002] 

Fellers, G., and K. Freel, 1995. A standardized protocol for surveying aquatic amphibians. Davis, CA. Tech. 
Report No. NPS/WRUC/NRTR 95-01. 117 pp. 

Ferrell, G.T. 1996. The influence of insect pests and pathogens on Sierra forests. Sierra Nevada Ecosystem 
Project: final report to Congress. 2(45):1177-1192. Redding, CA: USDA Forest Service, Pacific 
Southwest Research Station. 

Finch, D.M., and S.S. Stoleson. 2000. Status, ecology, and conservation of the Southwestern willow flycatcher. 
USDA Forest Service General Technical Report RMRS-GTR-60. 

Forest Insect and Disease Leaflet 1. (http://www.fs.fed.us/r6/nr/fid/fidls/fidl1.pdf) 

Franklin, J.F., K. Cromack, W. Denison, A. McKee, C. Maser, J. Sedell, F. Swanson, and G. Juday. 1981. 
Ecological Characteristics of Old growth Douglas-fir forests. USDA Forest Service PNW Forest. TR 
PNW-118, Portland, OR. 48 pp. 

Franklin, A.B., D.R. Anderson, R.J. Gutierrez, and K.P. Burnham. 2000. Climate, habitat quality, and fitness in 
northern spotted owl populations in northwestern California. Ecological Monographs 70(4):539-590. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-22 Chapter 4 – References 

Franklin, A.B., R.J. Gutierrez, J.D. Nichols, M.E. Seamans, G.C. White, G.S. Zimmerman, J.E. Hines, T.E. 
Munton, W. S. LaHaye, J.A. Blakesly, G.N. Steger, B.R. Noon, D.W.H. Shaw, J.J. Keane, T.L. 
McDonald, and S. Britting. 2003. Population dynamics of the California spotted owl: a meta-analysis. 
Final Report to US Forest Service, PSW Research Station, Berkeley, CA. 2004 Ornithological 
Monographs 54: 1-54. 

Franklin, A.B., R.J. Gutierrez, J.D. Nichols, M.E. Seamans, G.C. White, G.S. Zimmerman, J.E. Hines, T.E. 
Munton, W.S. LaHaye, J.A. Blakesly, G.N. Steger, B.R. Noon, D.W.H. Shaw, J.J. Keane, T.L. 
McDonald, and S. Britting. 2004. Population dynamics of the California spotted owl: a meta-analysis. 
Ornithological Monographs 54: 1-54. 

Fuller, D.D., and A.J. Lind. 1991. Implications of fish habitat improvement structures for other stream 
vertebrates. Pp. 96-104 in Proceedings of the Symposium on Biodiversity of Northwestern California, 
October 28-30, 1991, Santa Rosa, CA. 

Gaikowski, M.P., S.J. Hamilton, K.J. Buhl, S.F. McDonald, and C.H. Summers. 1996a. Acute toxicity of 
firefighting chemical formulations to four life stages of fathead minnow. Ecotoxicology and 
Environmental Safety 34:252-263. 

Gaikowski, M.P., S.J. Hamilton, and K.J. Buhl. 1996b. Acute toxicity of three fire-retardant and two fire-
suppressant foam formulations to the early life stages of rainbow trout (Oncorhynchus mykiss). 
Environmental Toxicology and Chemistry 15: 1365-1374. 

Galloway Consulting, Inc. 2005. Final report, 2005 herpetological survey, Sugar Etals Project Area, Plumas 
National Forest, Feather River Ranger District. Contract No. AG-9JNE-D-05-0016. Unpublished report 
submitted to Feather River Ranger District, Plumas National Forest, Oroville, CA. 17 pp. 

Gard, M.F. 1994. Biotic and abiotic factors affecting native stream fishes in the south Yuba River, Nevada 
County, California. Ph.D. dissertation, University of California , Davis. 179 pp. 

Goheen, D.J., and W.J. Otrosina. 1998. Characteristics and consequences of root diseases in forests of western 
North America. USDA Forest Service, Pacific Southwest Research Station. General Technical Report. 
PSW-GTR-165. (http://www.srs.fs.usda.gov/pubs/ja/ja_goheen001.pdf) 

Grafe, T.U., S. Dobler, and K.E. Linsenmair. 2001. Frogs flee from the sound of fire. Proceedings of the Royal 
Society of London B 269:999-1003. 

Gucinski, H., M.J. Furniss, R.R. Ziemer, and M.H. Brookes. 2001. Forest roads: A synthesis of scientific 
information. Gen. Tech. Rep. PNW-GTR-509. Portland, OR: U.S. Department of Agriculture, Forest 
Service, Pacific Northwest Research Station. 103 pp.  

Haapanen, A. 1965. Bird fauna of the Finnish forest in relation to forest succession. Annales Zoologic Fennici 
2: 153-196. 

Hagans, D.K., W.E. Weaver, and M.A. Madej. 1986. Long-term on-site and off-site effects of logging and 
erosion in the Redwood Creek basin, northern California. Pp. 38-66 in American Geophysical Union 
Meeting on Cumulative Effects. National Council of the Paper Industry for Air and Stream Improvement 
Technical Bulletin No. 490. 73 pp. 

Helvey, J.D. 1980. Effects of a north central Washington wildfire on runoff and sediment production. Water 
Resources Bulletin 16(4):627-634. 

Hunrichs, R., D. Pratt, and R. Meyer. 1998: Magnitude and frequency of the floods of January 1997 in northern 
and central California—Preliminary determinations. U.S. Geological Survey Open File Rep. 98–626, 
120 pp. 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – References 4-23 

Hunter, J.E., R.J. Gutierrez, and A.B. Franklin. 1995. Habitat configuration around spotted owl sites in 
northwestern California. Condor 97:684-693. 

Information Ventures. 2005. 

Jackman, S.M. 1975. Woodpeckers in the Pacific northwest in relation to the forest and its inhabitants. M.S. 
Thesis. Oregon State Univ. 147 pp. 

Jain, T.B., R.T. Graham, and P. Morgan. 2004. Western white pine growth relative to forest openings. Can J For 
Res 34: 2187-2198. 

James, A. 1999. Time and the persistence of alluvium: River engineering, fluvial geomorphology, and mining 
sediment in California. Geomorphology 31:265-290. 

James, L. A. 2005. Sediment from hydraulic mining detained by Englebright and small dams in the Yuba Basin. 
Geomorphology 71:202-226. 

Jones, B. Personal communication to Linnea Hanson. 

Jones, J.A., and G.E. Grant. 1996. Cumulative effects of forest harvest on peak streamflow in the western 
Cascades of Oregon. Water Resources Research 32(4):959-974. 

Kelly, E.G., E.D. Forsman, and R.G. Anthony. 2003. Are Barred Owls Displacing Spotted Owls? The Condor 
105:45-53. 

King, J.G., and L.C. Tennyson. 1984. Alteration of streamflow characteristics following road construction in 
north central Idaho. Water Resources Research 20(8):1159-1163. 

Klamath Wildlife Resources & MGW Biological. 2006. “Strawberry Etals” amphibian surveys: 2006. Contract 
No. AG-JNE-D-06-0040. Unpublished report submitted to Feather River Ranger District, Plumas 
National Forest, Oroville, CA. 10 pp.  

Kliejunas, J.T. 1989. Borax stump treatment for control of annosus root disease in the eastside pine type forests 
of northeastern California. In: Ostrosina, W.J., and R.F. Scharpf. Proceedings of the symposium on 
research and management of annosus root disease (Heterobasidion annosum) in western North America. 
USDA Forest Service, Pacific Southwest Research Station. General Technical Report. PNW-GTR-116: 
159-166. (http://www.fs.fed.us/psw/publications/documents/psw_gtr116/psw_gtr116c.pdf) 

Kliejunas, J.T. and W.C. Woodruff. 2004. Pine stump diameter and Sporax® treatment in eastside pine type 
stands. USDA Forest Service, Pacific Southwest Region, Forest Health Protection Report No. R04-
01.7 p. 

Knapp, R.A., and K.R. Matthews. 2000. Non-native fish introductions and the decline of the mountain yellow-
legged frog from within protected areas. Conservation Biology 14(2):428-438. 

Knight, N.J. 1985. Microhabitats and temperature requirements of hardhead (Mylopharodon conocephalus) and 
Sacramento squawfish (Ptychocheilus grandis), with notes for some other native California stream 
fishes. Ph.D. dissertation, University of California, Davis. 161 pp. 

Kolka, R.K., and M.F. Schmidt. 2004. Effects of forest road amelioration techniques on soil bulk density, 
surface runoff, sediment transport, soil moisture and seedling growth. Forest Ecology and Management 
202:313-323. 

Koo, M.S., and J.V. Vindum. 1999. Amphibians and reptiles of the Plumas National Forest: Historical 
collections and California Academy of Sciences 1998 and 1999 Surveys. Unpublished report, 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-24 Chapter 4 – References 

Department of Herpetology, California Academy of Sciences, Golden Gate Park, San Francisco, CA. 
164 pp. 

Larsson, P.O. 1985. Predation on migrating smolts as a regulating factor of Baltic Salmon (Salmo salar). 
Journal of Fish Biology 26:391-397. 

Lind, A.J., H.H. Welsh, Jr., and R.A. Wilson. 1996. The effects of a dam on breeding habitat and egg survival 
of the foothill yellow-legged frog (Rana boylii) in northwestern California. Herpetological Review 
27:62-67. 

Lyon, J.L., and P.F. Stickney. 1976. Early vegetal succession following large northern Rocky Mountain 
wildfires. Proceedings of the Tall Timbers Fire Ecology Conference 14: 355-375.  

Maser, C., R.G. Anderson, K. Cromack, Jr., J.T. Williams, and R.E. Martin. 1979. Dead and down material. 
Pages 78-95 in J.W. Thomas (tech. ed.). Wildlife habitats in managed forests: the Blue Mountains of 
Oregon and Washington. USDA Agricultural Handbook No. 553. 512 pp.  

Matthews, K. 2006. Research fisheries biologist — Sierra Nevada Research Center, Pacific Southwest Research 
Station, Albany, CA 94701. 

May and Associates, Inc. 2001. Final report, 2001 herpetological survey, Lower Slate Project Area, Plumas 
National Forest, Feather River Ranger District. Unpublished report submitted to Feather River Ranger 
District, Plumas National Forest, Oroville, CA. 

McDonald, P.M. 1976. Inhibiting effect of ponderosa pine seed trees on seedling growth. Journal of Forestry 
74(4): 220-224. 

McDonald, P.M. and C.S. Abbott. 1994. Seedfall, regeneration and seedling development in group-selection 
openings. Research Paper PSW-RP-220. Albany, CA: Pacific Southwest Research Station, USDA Forest 
Service.  13p. 

McDonald P.M. and P.E. Reynolds.  1999.  Plant Community development after 28 years in small group-
selection openings.  USDA, Forest Service, Research Paper PSW-RP-241. 17 pages. 

McDonald, P.M. and D.W. Huber. 1995. California’s hardwood resource: managing for wildlife, water, 
pleasing scenery, and wood products. Gen. Tech. Rep. PSW-GTR-154. Albany, CA: Pacific Southwest 
Research Station, Forest Service, U.S. Department of Agriculture; 23p. 

McDonald, S.F., S.J. Hamilton, K.J. Buhl, and J.F. Heisinger. 1997. Acute toxicity of fire-retardant and foam-
suppressant chemicals to Hyalella azteca (Saussure). Environmental Toxicity and Chemistry 16:1370-
1376. 

Meyer, J.S., L.L. Irwin, and M.S. Boyce. 1998. Influence of habitat abundance and fragmentation on northern 
spotted owls in western Oregon. Wildlife Monographs 139: 1-51. 

Minshall, G.W., C.T. Robinson, and D.E. Lawrence. 1997. Postfire responses of lotic ecosystems in 
Yellowstone National Park, U.S.A. Canadian Journal of Fisheries and Aquatic Sciences 54:2509-2525. 

Moyle, P.B. 2002. Inland fishes of California. University of California Press. Berkeley and Los Angeles. 
502 pp. 

Naiman, R.J., and J.R. Sedell. 1979. Relationships between metabolic parameters and stream order in OR. 
Canadian Journal of Fish and Aquatic Sciences 37:834-847. 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – References 4-25 

National Forest Landscape Management, Vol. 2. 1974. Chapter 1: The Visual Management System. Agriculture 
Handbook Number 462. 

Neary, D.G., C.C. Klopatek, L.F. DeBano, and P.F. Ffolliott. 1999. Fire effects on belowground sustainability: 
a review and synthesis. Forest Ecology and Management 122:51-71. 

Neary, D.G., K.C. Ryan, and L.F. DeBano (eds.). 2005. Wildland fire in ecosystems: effects of fire on soils and 
water. Gen. Tech. Rep. RMRS-GTR-42-vol.4. Ogden, UT: USDA Forest Service, Rocky Mountain 
Research Station. 250 p. 

Nice, M.M. 1957. Nesting success in altricial birds. Auk 74:303-321.  

Oliver, W.W. 1997. Twenty-five year growth and mortality of planted Ponderosa Pine repeatedly thinned to 
different stand densities in northern California. Western Journal of Applied Forestry 12(4):122-130. 

Pavlik, B.M., P.C. Muick, S. Johnson, and M. Popper. 1991. Oaks of California. Cachuma Press, Inc., Los 
Olivos, CA. 

Pearson, R.R., and K.B. Livezey. 2003. Distribution, Numbers, and Site Characteristics of Spotted Owls and 
Barred Owls in the Cascade Mountains of Washington, The Journal of Raptor Research, Vol. 37, 
December 2003. 

Pellet, J., S. Hoehn, and N. Perrin. 2004. Multiscale determinants of tree frog (Hyla arborea L.) calling ponds in 
western Switzerland. Biodiversity and Conservation 13(12): 2227-2235. 

Peterson, D.L., M.C. Johnson, J.K. Agee, T.B. Jain, D. McKenzie, and E.D. Reinhardt. 2005. Forest structure 
and fire hazard in dry forests of the western United States. USDA Forest Service, Pacific Northwest 
Research Station. General Technical Report. PNW-GTR-628.  

Poff, R.J. 1996. Effects of silvicultural practices and wildfire on productivity of forest soils. Pp. 477-493 in 
Sierra Nevada Ecosystem Project: Final Report to Congress, Vol. II. University of California, Centers 
for Water and Wildland Resources, Davis, CA. 

Powers, R.F. 1999. On the sustainable productivity of planted forests. New Forests 17:263-306. 

Powers R.F., A.D. Scott, F.G. Sanchez,, R.A. Voldseth, D, Page-Dumroese, J.D. Elioff,, and D.M. Stone. 2005. 
The North American long-term soil productivity experiment: Findings from the first decade of research. 
Forest Ecology and Management 220:31-50. 

Price, P.W. 1991. The plant vigor hypothesis and herbivore attack. Oikos 62:244-251. 

Raison, R.J., P.K. Khanna, and P.V. Woods. Mechanisms of elemental transfer to the atmosphere during 
vegetation fires. Canadian Journal of Forest Research 15:132-140. 

Raphael, M.G., and M. White. 1984. Use of snags by cavity-nesting birds in the Sierra Nevada. Wild. Monogr. 
No. 86. 66pp. 

Recreation Opportunity Spectrum ("ROS Book") 1982.  

Reese, D. 1993. Western pond turtle survey techniques. 

Reeves, J.E. 1964. Age and growth of hardhead minnow, Mylopharodon conocephalus (Baird and Girard), in 
the American River basin of California, with notes on its ecology. M. S. thesis, University of California, 
Berkeley. 90 pp. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-26 Chapter 4 – References 

Reid, Leslie M. 1993. Research and Cumulative Watershed Effects. Gen. Tech. Rep. PSW-GTR-141. Albany, 
CA: U.S. Department of Agriculture, Forest Service, Pacific Southwest Research Station. 188p. 

Reid, L.M., and T. Dunne. 1984. Sediment production from forest road surfaces. Water Resources Research 
20:1753-1761. 

Roby, K.B., and D.L. Azuma. 1995. Changes in a reach of a northern California Stream following wildfire. 
Environmental Management 19(4):591-600. 

Rotta, G. 2006. Biological assessment/biological evaluation for Empire Project. J. Keane, personal 
communication, 2005. 

Rowe, P.B., C.M. Countryman, and H.C. Storey. 1949. Probable peak discharges and erosion rates from 
southern California watersheds as influenced by fire. California Range and Experiment Station.  

Schmitt, C.L., J.R. Parmeter, and J.T. Kliejunas. 2000. Annosus root disease of western conifers. USDA Forest 
Service. Forest Insect and Disease Leaflet 172. (http://www.fs.fed.us/r6/nr/fid/fidls/annosus.pdf) 

Scott, V.E., J.A. Whelan, and P.L. Svoboda. 1980. Cavity nesting birds and forest management. Pages 311-324 
in Proc. Workshop on Management of Western Forests and Grasslands for Nongame Birds. USDA For. 
Serv. Gen. Tech. Rep. INT-86. 535pp. 

Schmitt, C.L., J.R. Parmeter, and J.T. Kliejunas. 2000. Annosus root disease of western conifers. USDA Forest 
Service. Forest Insect and Disease Leaflet 172. (http://www.fs.fed.us/r6/nr/fid/fidls/annosus.pdf) 

Shepperd, W.D., P.C. Rogers, D. Burton, and D.L. Bartos. 2006. Ecology, biodiversity, management, and 
restoration of aspen in the Sierra Nevada. Gen. Tech. Rep. RMRS-GTR-178. Fort Collins, CO: 
U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 122 pp. 

Sherry, E.W. and R.T. Homes. 1993. Are Populations of Neotropical Migrant Birds Limited in Summer or 
Winter? Implications for Management. In Finch, D. M., and P.W. Stangel (eds.). Proceedings of Estes 
Park Workshop on Status and Management of Neotropical Migratory Birds, Sep 21–25, 1993. USDA 
Forest Service, Rocky Mountain Forest & Range Experimental Station, Ft. Collins, CO (GTR RM 229). 

Skelly, D.K., E.E. Werner, and S.A. Cortwright. 1999. Long-term distributional dynamics of a Michigan 
amphibian assemblage. Ecology 80:2326-2337. 

Skelly, D.K., M.A. Halverson, L.K. Freidenburg, and M.C. Urban. 2005. Canopy closure and amphibian 
biodiversity in forested wetlands. Wetlands Ecology & Management 13:261-268. 

Smith, J.K. (ed.). 2000. Wildland fire in ecosystems: effects of fire on fauna. Gen. Tech. Rep. RMRS-GTR-42-
vol. 1. Ogden, UT: U.S. Department of Agriculture, Forest Service, Rocky Mountain Research Station. 
83 p. 

South Fork Feather Water and Power Agency. 2006. South Feather Power Project, Federal Energy Regulation 
Commission Project No. 2088, Draft License Application. 

Spiegel, L.H., and P.W. Price. 1996. Plant aging and the distribution of Rhyacionia neomexicana (Lepidoptera: 
Tortricidae). Population Ecology 25: 359-365. 

State of California. 1973. Precipitation-frequency atlas of the western United States, Vol. XI-California. 

State Water Resources Control Board. 2006. Porter-Cologne Water Quality Control Act California Water Code, 
Division 7.  



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – References 4-27 

State Water Resources Control Board. 2006. Approved 2006 Clean Water Act Section 303(d) List of Water 
Quality Limited Segments. State Water Resources Control Board Resolution No. 2006 – 0079. 
Sacramento, CA. 

Stebbins, R.C. 2003. A field guide to western reptiles and amphibians, 3rd edition. Houghton Mifflin Co., 
New York, NY. 560 pp. 

Stein, S.J., P.W. Price, W.G. Abrahamson, and C.F. Sacchi. 1992. The effects of fire on stimulating willow 
regrowth and subsequent attack by grasshoppers and elk. Oikos 65: 190-196. 

Stephen C. Trombulak, Christopher A. Frissell (2000) Review of Ecological Effects of Roads on Terrestrial and 
Aquatic Communities Conservation Biology 14 (1), 18–30. 

Stratton, R.D. 2004. Assessing the effectiveness of landscape fuel treatments on fire growth and behavior. 
Journal of Forestry. 102(7):32-39. 

Sugihara, N.G., J.W. van Wagtendonk, K.E. Shaffer, J. Fites-Kaufman, and A.E. Thode (eds). 2006. Fire in 
California’s Ecosystems. University of California Press. 

Swanson, F.J., and C.T. Dyerness. 1975. Impacts of clearcutting and road construction on soil erosion by 
landslides in the western Cascade Range, Oregon. Geology 3:392-396. 

Swanson, F.J., G.W. Lienkaemper, and J.R. Sedell. 1976. History, physical effects and management 
implications of large organic debris in western Oregon streams. USDA For. Serv. Gen. Tech. Rep. 
PNW-56, 15pp. Pac. NW For. and Rng. Exp. Stn., Portland, OR. 

Tatarian, T., and G. Tatarian. 2006. Mountain yellow-legged frog surveys at Upper Dutch Diggings. Prepared 
for Feather River Ranger District, Plumas National Forest, Oroville, CA. 

Terborgh, J. 1992. Perspectives on the Conservation of Neotropical Migrant Landbirds. In Hagan, J. M., III, and 
D.W. Johnston (eds.). Proceedings of Symposium on Ecology and Conservation of Neotropical Migrant 
Landbirds, Dec 6–9, 1989, Woods Hole, MA. Smithsonian Press, Washington, DC. 

Thomas, J.W., M.G. Raphael, R.G. Anthony, E.D. Forsman, A.G. Gunderson, R.S. Holthausen, B.G. Marcot, 
G.H. Reeves, J.R. Sedell, and D.M. Solis. 1993. Viability assessments and management considerations 
for species associated with late-successional and old-growth forest of the Pacific Northwest. USDA 
Forest Service Research Report of the Scientific Analysis Team. Washington, DC. 530 pp. 

Tiedemann, A.R., C.E. Conrad, J.H. Dietrich, J.W. Hornbeck, W.F. Megahan, L.A. Viereck, and D.D. Wade. 
1979. Effects of fire on water: a state-of-knowledge review. USDA Forest Service general technical 
report WO-10. Washington, DC. 

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. 

University of California Cooperative Extension. 2004. Fire in California’s Oak Woodland. Browns Valley, CA. 

USDA Forest Service. 1988a. Plumas National Forest Land and Resource Management Plan (LRMP). Pacific 
Southwest Region, San Francisco, CA. 

USDA Forest Service. 1988b. LRMP Environmental Impact Statement, Plumas National Forest. 

USDA Forest Service. 1989. Soil Resource Inventory of the Plumas National Forest. USDA Forest Service, CA. 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-28 Chapter 4 – References 

USDA Forest Service. 1990. Soil Erosion Hazard Rating, R5 Amendment No. 2. Soil and Water Conservation 
Handbook. FSH 2509.22, chapter 50. USDA Forest Service, San Francisco, CA. 

USDA Forest Service, 1990. Soil and Water Conservation Handbook. R-5 Forest Service Handbook 2509.22. 
Pacific Southwest Region, San Francisco, CA. 

USDA Forest Service. 1991. Soil Management Handbook FSH 2509.18. WO Amendment  2509.19-91-1. 
USDA Forest Service. 

USDA Forest Service. 1993. “Protocol For Surveying For Spotted Owls In Proposed Management Activity 
Areas And Habitat Conservation Areas”; Region 5; March 12, 1991 (revised February 1993). 

USDA Forest Service. 1994. Forest Pest Management Handbook. 

USDA Forest Service. 1995. Soil Quality Monitoring, R5 Supplement 2509.18-95-1. Soil Management 
Handbook. FSH 2509.18, chapter 2. USDA Forest Service, San Francisco, CA. 

USDA Forest Service. 1998. Herger-Feinstein Quincy Library Group Forest Recovery Act. 

USDA Forest Service. 1999a. Herger-Feinstein Quincy Library Group Forest Recovery Act Final 
Environmental Impact Statement and Record of Decision. Pacific Southwest Region Forest Service, 
Vallejo, CA. 

USDA Forest Service. 1999b. Slate Creek Landscape Analysis. Feather River Ranger District, Plumas National 
Forest. 

USDA Forest Service. 2000.Water Quality Management for Forest System Lands in California – Best 
Management Practices. 

USDA Forest Service. 2001. Sierra Nevada Forest Plan Amendment Final Environmental Impact Statement and 
Record of Decision. Pacific Southwest Region Forest Service, Vallejo, CA. 

USDA Forest Service. 2002. Survey Methodology for Northern Goshawks in the Pacific Southwest Region, 
U.S. Forest Service. May 14, 2002. 

USDA Forest Service. 2003. Herger-Feinstein Quincy Library Group Forest Recovery Act Final Supplemental 
Environmental Impact Statement and Record of Decision. Pacific Southwest Region Forest Service, 
Vallejo, CA. 

USDA Forest Service. 2004. Sierra Nevada Forest Plan Amendment Final Supplemental Environmental Impact 
Statement and Record of Decision. Pacific Southwest Region. Forest Service, Vallejo, CA. 

USDA Forest Service. 2006. Human health and ecological risk assessment for borax (Sporax®) final report. 
USDA Forest Health Protection, Arlington, VA. 161 pp. 

USDA Forest Service. 2007a. Sugarberry Project Hydrology Report. 

USDA Forest Service. 2007b. Sugarberry Project Silviculture Appendices.  

USDA Forest Service. 2007c. Sugarberry Project Wildlife and Fish Biological Assessment/Biological 
Evaluation. 

USDA Fish and Wildlife Service. 1997. Guidance on site assessment and field surveys for California red-legged 
frogs. 8 pp. 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – References 4-29 

Verner, J., K.E. McKelvey, B.R. Noon, R.J. Gutierrez, G.I. Gould, Jr., and T.W. Beck. 1992. The California 
Spotted Owl: A technical assessment of its current status. USDA Forest Service General Technical 
Report PSW-GTR-133. 

Vredenburg, V.T. 2004. Reversing introduced species effects: experimental removal of introduced fish leads to 
rapid recovery of a declining frog. Proceedings of the National Academy of Sciences 101(2):7646-7650. 

Wemple, B.C., J.A. Jones, and G.E. Grant 1996. Channel network extension by logging roads in two basins, 
western Cascades, OR. Water Resources Bulletin 32:1195-1207.  

Wengert, G.M., M.W. Gabriel, and B. Shaw. 2006. Fall, winter and spring habitat use, home range, and 
movements of mountain yellow-legged frogs (Rana muscosa) in Bean Creek on the Plumas National 
Forest: Final Report. Unpublished report submitted to Supervisor’s Office, Plumas National Forest, 
Quincy, CA, 95971. 24 pp. 

Westmoreland, R., and D. McComb. 2004 HFQLG Soil Monitoring Report. Internal agency report, Herger-
Feinstein Quincy Library Group Implementation Team. 

Westmoreland, R., and D. McComb. 2005. 2005 HFQLG Soil Monitoring Report. Internal agency report, 
Herger-Feinstein Quincy Library Group Implementation Team. 

Westmoreland, R., and D. McComb. 2006. 2006 HFQLG Soil Monitoring Report. Internal agency report, 
Herger-Feinstein Quincy Library Group Implementation Team. 

Wilber-Ellis Company. Sporax, Specimen Label. Fresno, CA. 

William, C.B., D.L. Azuma, and G.T. Ferrell. 1992. Incidence and effects of endemic populations of forest 
pests in young mixed-conifer forests of the Sierra Nevada. Research paper PSW-RP-212. Albany, CA: 
USDA Forest Service, Pacific Southwest Research Station. 8p. 

York, R.A., R.C. Heald, J.J. Battles, and J.D. York. 2004. Group selection management in conifer forests: 
relationships between opening size and tree growth. Can J For Res 34:  630-641. 

Zabel, C.J., J.R. Dunk, H.B. Stauffer, L.M. Roberts, B.R. Mulder, and A. Wright. 2003. Northern spotted owl 
habitat models for research and management application in California. Ecological Applications 13: 
1027-1040. 

Zielinski, W.J., and T.E. Kucera. 1995. American marten, fisher, lynx, wolverine: Survey methods for their 
detection. USDA Forest Service PSW GTR-157. 

Zielinski, W.J., T.E. Kucera, and R.H. Barrett. 1995. Current distribution of the fisher, Martes pennanti, in 
California. California Fish and Game 81: 104–112. 

Zinke, P. and A. Stangenberger. 1979. Ponderosa pine and Douglas-fir foliage analyses arrayed in probability 
distribution. In: Gessel (ed.) Forest fertilization conferences, University of Washington, College of 
Forest Resources. Institute of Forest Resources, Contribution No. 40.  



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-30 Chapter 4 – References 

 

 



Draft Environmental Impact Statement 
Sugarberry Project Plumas National Forest 

Chapter 4 – Index 4-31 

Index 
 

Alternatives 

Alternative A (No Action), iii, vi, vii, viii, xi, 
2-1, 2-2, 2-28, 2-31, 3-2, 3-9, 3-28–3-31, 
3-40, 3-50, 3-51, 3-61, 3-63–3-66, 3-77, 3-78, 
3-80, 3-82, 3-87, 3-94, 3-95, 3-97, 3-98, 
3-114, 3-115, 3-127, 3-128, 3-146, 3-148, 
3-156, 3-157, 3-171, 3-172 

Alternative B (Proposed Action), iii, vi–viii, xi, 
xii, xiii, 2-1–2-3, 2-6–2-8, 2-12, 2-23–2-25, 
2-28, 2-31, 2-32, 3-2, 3-38, 3-78–3-80, 3-88, 
3-89, 3-98, 3-115, 3-118–3-120, 3-123–
3-126, 3-128–3-131, 3-138, 3-148–3-150, 
3-156, 3-157, 3-159, 3-181, 3-182, 3-193–
3-195, 3-201, 3-208 

Alternative C (Preferred), iii, vii, viii, xi–xiii, 
xiv, 2-2, 2-12, 2-28, 2-31, 2-32, 3-2, 3-78–
3-80, 3-88, 3-89, 3-124–3-126, 3-128, 3-130, 
3-131, 3-156, 3-159, 3-181, 3-182, 3-193–
3-195, 3-201, 3-208 

aspen, iii, v–vii, ix, xii, 1-1, 1-2, 1-7, 1-8, 2-2, 2-3, 
2-8, 2-9, 2-12, 2-24, 2-25, 2-27, 2-29, 2-31, 3-2, 
3-13, 3-18, 3-22, 3-27, 3-28, 3-34, 3-46–3-48, 
3-50, 3-52, 3-69–3-71, 3-114–3-116, 3-118, 
3-120, 3-125–3-127, 3-129–3-131, 3-132, 3-137, 
3-146–3-148, 3-157, 3-159, 3-174, 3-181, 3-186, 
3-189 

Botany, 2-16, 3-1, 3-50, 3-55, 3-57, 3-107 

Density, viii, xi, 1-7, 2-22, 2-28, 2-31, 3-14–3-19, 
3-22, 3-23, 3-28, 3-32–3-34, 3-37, 3-43, 3-44, 
3-47, 3-49, 3-50, 3-52, 3-86, 3-108, 3-109, 
3-112–3-114, 3-120, 3-127, 3-134, 3-135, 3-142, 
3-145, 3-151, 3-167, 3-168, 3-170, 3-172, 3-173, 
3-179, 3-189, 3-183, 3-184, 3-195, 3-207, 3-209, 
3-210, 4-12 

DFPZ (Defensible Fuel Profile Zone), iii, v–viii, xi, 
xv, 1-2–1-4, 1-11, 2-2–2-9, 2-12–2-14, 2-16, 
2-17, 2-19, 2-21, 2-22, 2-24, 2-25, 2-28, 2-31, 
2-32, 3-2, 3-8, 3-13, 3-14, 3-16–3-19, 3-29–
3-32, 3-34, 3-35, 3-38–3-41, 3-44, 3-51–3-53, 
3-72, 3-77–3-80, 3-86, 3-88, 3-89, 3-94, 3-96, 
3-100, 3-107, 3-114, 3-115, 3-117, 3-119, 3-123, 
3-125–3-127, 3-129, 3-131, 3-132, 3-137, 3-143, 
3-145, 3-148–3-150, 3-156, 3-157, 3-166, 3-171, 
3-172, 3-179–3-183, 3-185–3-187, 3-191–3-194, 
3-196, 3-199–3-201, 3-203, 3-204, 3-206, 3-207, 
3-209, 3-210, 3-212–3-214, 4-7, 4-12 

Economics, 3-72 

Erosion Hazard Rating (EHR), 3-133–3-136, 
3-140, 3-142, 3-155, 4-7 

Erosion, v, xiii, 1-8, 1-10, 2-10, 2-14, 3-86, 3-100, 
3-101, 3-109–3-117, 3-120, 3-121, 3-125, 3-126, 
3-130, 3-133–3-136, 3-138–3-142, 3-145–3-150, 
3-154, 3-158, 3-159, 3-170, 3-173, 3-184, 3-188, 
3-189, 3-194, 3-209, 4-7, 4-17 

Fire, iii, v–viii, xi–xiii, 1-2, 1-4–1-7, 1-10, 1-11, 
1-121, 2-1, 2-3, 2-4, 2-6, 2-7, 2-16, 2-17, 2-19, 
2-20, 2-22, 2-25, 2-27, 2-28, 2-31, 2-32, 3-1, 
3-2, 3-4, 3-8, 3-10, 3-13–3-22, 3-24–3-32, 3-35, 
3-37–3-42, 3-45, 3-46, 3-48–3-54, 3-60–3-64, 
3-66, 3-69, 3-70, 3-73, 3-75, 3-76, 3-78–3-80, 
3-83, 3-88, 3-94, 3-95, 3-97, 3-101, 3-102, 
3-108, 3-110, 3-111, 3-114–3-117, 3-119, 3-126, 
3-127, 3-129, 3-131, 3-145–3-149, 3-155–3-157, 
3-167, 3-170, 3-173–3-181, 3-183, 3-185, 3-187, 
3-202, 3-203, 3-205–3-208, 3-210, 3-212, 4-3, 
4-7, 4-8, 4-11– 4-18 

Firelines, 1-5, 3-21, 3-41, 3-46, 3-145, 4-16 

Fish, vi, ix, xii, xiii, 1-2, 1-8–1-10, 1-13, 2-9–2-11, 
2-13, 2-23, 2-26, 2-29, 2-32, 3-1, 3-2, 3-55, 
3-65, 3-76, 3-88, 3-90, 3-99, 3-103, 3-108, 
3-109, 3-114–3-116, 3-119, 3-130, 3-146, 3-149, 
3-151, 3-160–3-162, 3-168, 3-171, 3-174, 3-175, 
3-178, 3-179, 3-183, 3-184, 3-186, 3-189, 3-190, 
3-197, 3-208–3-210, 3-214, 4-2, 4-3, 4-9, 4-11 

Forest Health, 1-1, 1-7, 2-5, 2-6, 3-18, 3-19, 3-23, 
3-28, 3-34–3-37, 3-45, 3-48, 3-50, 3-72 

Fuel Model, 1-5, 3-16, 3-17, 3-20, 3-21, 3-27, 
3-38, 3-173, 3-183, 4-7, 4-13 

Fuels, iii, v–viii, xii–xiv, 1-1–1-6, 1-10–1-12,  
2-2–2-9, 2-14, 2-16, 2-17, 2-21–25, 2-28, 2-31, 
2-32, 3-1, 3-2, 3-8–3-11, 3-13–3-21, 3-23–3-25, 
3-27–3-32, 3-35–3-42, 3-46, 3-48–3-53, 3-72, 
3-75–3-80, 3-88, 3-99, 3-111, 3-114, 3-116, 
3-117, 3-119, 3-126, 3-127, 3-129, 3-131, 3-134, 
3-137, 3-145–3-149, 3-155–3-159, 3-163, 3-170, 
3-173, 3-174, 3-176–3-185, 3-194, 3-196, 3-200, 
3-201, 3-205, 3-207–3-209, 3-211 

Hardwoods, 1-4, 1-6, 2-4, 2-5, 3-16, 3-22, 3-27, 
3-37, 3-45, 3-66, 3-145, 3-168, 3-170, 3-182, 
3-183, 3-207, 3-208 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 

4-32 Chapter 3 – Affected Environment and Environmental Consequences 

Harvest, iii, v, vi, viii, xi, xiii, 1-2, 1-12, 1-13,  
2-3–2-7, 2-9, 2-12–2-14, 2-16, 2-21–2-24, 2-29, 
2-31, 2-33, 3-2, 3-4, 3-5, 3-8, 3-9, 3-13–3-16, 
3-18, 3-24, 3-27, 3-35, 3-36, 3-39, 3-42–3-45, 
3-49, 3-52, 3-62, 3-66–3-68, 3-72, 3-73, 3-75–
3-79, 3-86, 3-89, 3-94–3-97, 3-99–3-101, 3-107, 
3-108, 3-110–3-112, 3-116, 3-118, 3-120–3-122, 
3-125–3-127, 3-129, 3-131, 3-146, 3-147, 3-151, 
3-154, 3-155, 3-158, 3-162, 3-181, 3-184, 3-185, 
3-188, 3-191, 3-192, 3-201, 3-210–3-213, 4-12–
4-18 

Heritage Resources, x, xiii, 2-17, 2-30, 2-32, 3-1, 
3-81–3-85 

Hydrologic Function, v, 3-115–3-118, 3-133–
3-136, 3-145, 3-146, 3-148, 3-155, 3-156, 3-159, 
3-181, 3-184 

Hydrology, 2-12, 2-13, 3-1, 3-63, 3-99–3-103, 
3-107, 3-111, 3-116–3-118, 3-127, 3-138, 3-149, 
3-163, 3-171, 3-184, 3-188, 3-191, 3-192, 3-202 

Issue, 1-13, 2-27, 3-34, 3-119 

Ladder Fuels, viii, xi, 1-4, 1-5, 1-11, 2-6, 2-17, 
2-28, 2-31, 3-21–3-25, 3-27, 3-30, 3-33, 3-37, 
3-40–3-42, 3-51, 3-176 

Mastication, vii, xiv, 2-2, 2-5, 2-16, 2-17, 2-22, 
2-24, 2-25, 3-4, 3-10, 3-11, 3-13, 3-15, 3-18, 
3-30, 3-37–3-39, 3-42, 3-43, 3-51, 3-59, 3-73, 
3-79, 3-115, 3-116, 3-127, 3-138, 3-143, 3-144, 
3-148–3-151, 3-158, 3-171, 3-181, 3-183, 3-185, 
3-188, 3-194–3-196, 3-199–3-202, 3-208, 3-212, 
3-214, 4-15 

meadows, iii, v, vi, ix, xii, 1-1, 1-2, 1-8–1-11, 2-2, 
2-3, 2-9–2-11, 2-25, 2-26, 2-29, 2-32, 3-2, 3-13, 
3-16, 3-48–3-50, 3-57, 3-60, 3-78, 3-87, 3-88, 
3-109, 3-110, 3-114–3-116, 3-119, 3-129, 3-130, 
3-132, 3-146, 3-149, 3-151, 3-166, 3-171, 3-172, 
3-174, 3-184, 3-187, 3-190, 3-202, 3-204, 3-210, 
3-212 

mechanical thinning, 2-24, 3-18, 3-32, 3-33, 3-35, 
3-37, 3-39, 3-52, 3-194 

No Action, iii, vi–viii, xi–xiv, 2-1, 2-2, 2-28, 2-31–
2-33, 3-2, 3-9, 3-12, 3-28–3-31, 3-33, 3-38, 
3-40, 3-41, 3-44, 3-50, 3-51, 3-77, 3-78, 3-82, 
3-94, 3-95, 3-97, 3-114, 3-115, 3-127, 3-129, 
3-146, 3-147, 3-156, 3-161, 3-171–3-174, 3-176, 
3-177–3-180, 3-183, 3-208 

Northern goshawk, 1-7, 2-23, 2-24, 3-160–3-162, 
3-164–3-166, 3-168, 3-171, 3-172, 3-176, 3-180, 
3-199–3-202, 3-205, 3-212, 3-215 

Noxious Weeds, x, 2-13, 2-16, 2-30, 3-22, 3-49, 
3-50, 3-55–3-57, 3-67–3-69, 3-76 

organic matter, 3-36, 3-56, 3-102, 3-114, 3-132–
3-136, 3-138, 3-140, 3-143, 3-147–3-149, 3-152, 
3-154, 3-156–3-159 

Pacific fisher, 3-161, 3-162, 3-164, 3-167, 3-168, 
3-177, 3-180, 3-203, 3-212, 3-215 

Pallid bat, 2-14, 3-161, 3-162, 3-166, 3-205, 3-206, 
3-212 

particulate matter, 3-4, 3-9, 4-8, 4-16 

pile burning, 1-13, 2-5, 2-7, 2-24, 3-9, 3-11, 3-18, 
3-37, 3-39, 3-42, 3-44, 3-73, 3-143, 3-148, 
3-195, 3-210 

proposed action, iii, vi, vii, viii, xiv, xv, 1-1, 1-2, 
1-4, 1-11–1-13, 2-1–2-3, 2-10–2-12, 2-20, 2-24–
2-26, 2-28, 3-1–3-3, 3-48, 3-70, 3-84, 3-91, 
3-94, 3-96, 3-115, 3-118–3-120, 3-123, 3-124, 
3-126, 3-128–3-130, 3-132, 3-148, 3-149, 3-151, 
3-157, 3-159–3-161, 3-184, 3-189, 3-190, 3-194, 
3-208, 3-212, 4-3 

Public Involvement, xiv, 1-1, 1-12 

Reforestation, 3-5, 3-18, 3-42, 3-89, 3-208 

Release, vii, 2-7, 2-8, 2-12, 3-2, 3-9, 3-18, 3-28, 
3-42–3-44, 3-70, 3-112, 3-122, 3-181, 3-197, 
3-207, 3-208, 4-11, 4-17 

Riparian Habitat Conservation Areas (RHCA), 2-5, 
2-6, 2-8, 2-13, 2-14, 2-17, 2-24, 2-32, 3-15, 
3-31, 3-34, 3-41, 3-50, 3-53, 3-59, 3-88, 3-99, 
3-100, 3-107, 3-112, 3-115–3-117, 3-121, 3-123, 
3-125, 3-137, 3-167, 3-171, 3-185–3-187, 3-192, 
3-195, 3-202, 3-203, 3-205, 3-206, 3-209–3-211, 
4-8, 4-17 

Road, iii, v, vi, xiv, 1-2–1-4, 1-9–1-11, 2-1–2-4, 
2-9–2-12, 2-14, 2-18, 2-25, 3-2, 3-4, 3-5, 3-8, 
3-9, 3-13, 3-25, 3-29, 3-34, 3-40–3-42, 3-49, 
3-56, 3-67, 3-68, 3-70, 3-73, 3-74, 3-76, 3-86–
3-99, 3-101, 3-102, 3-108–3-117, 3-119–3-121, 
3-125–3-127, 3-130, 3-131, 3-132, 3-133, 3-138, 
3-139, 3-142, 3-145, 3-149–3-151, 3-154, 3-158, 
3-159, 3-166, 3-167, 3-170, 3-172–3-176, 3-178, 



Draft Environmental Impact Statement 
Sugarberry Project  Plumas National Forest 

Chapter 4 – Index 4-33 

3-185, 3-186, 3-188, 3-192, 3-194–3-196, 3-200, 
3-201, 3-203, 3-204, 3-205, 3-207–3-209, 4-7, 
4-12, 4-13, 4-15, 4-16 

Site Preparation, 2-7, 3-9, 3-18, 3-42–3-44, 3-46, 
3-75, 3-78 

soil buffering capacity, 3-133, 3-135, 3-136, 3-145, 
3-148, 3-156, 3-159 

soil cover, x, xiii, 2-30, 3-101, 3-129, 3-132, 3-134, 
3-135, 3-137–3-143, 3-145–3-150, 3-154–3-159 

soil porosity, xiv, 3-132, 3-134–3-136, 3-142, 
3-147, 3-150, 3-152, 3-156–3-159 

soil productivity, x, 2-14, 2-30, 3-2, 3-132, 3-133, 
3-135–3-138, 3-142, 3-146–3-149, 3-151–3-154, 
3-156–3-159 

Soils, x, xiii, xiv, 1-8, 2-14, 2-19, 2-30, 2-14, 2-19, 
2-30, 3-1, 3-2, 3-9, 3-14, 3-22, 3-26, 3-29, 3-36, 
3-37, 3-46, 3-47, 3-49, 3-57, 3-60, 3-62, 3-65, 
3-66, 3-72, 3-86, 3-88, 3-101, 3-102, 3-107, 
3-108, 3-110, 3-114, 3-124, 3-129, 3-132–3-168, 
3-170, 3-173, 3-189, 3-209, 3-212, 4-14, 4-16, 
4-17 

Species Composition, viii, xi, 1-7, 1-8, 2-28, 2-31, 
3-18, 3-20, 3-22, 3-28, 3-31, 3-32, 3-36, 3-37, 
3-42, 3-45, 3-46, 3-50, 3-58, 3-173, 3-184, 
3-212 

Spotted Owl, iii, 1-3, 1-7, 1-8, 1-11, 2-14, 2-20, 
2-22–2-24, 3-16, 3-146, 3-160–3-162, 3-164, 
3-165, 3-167, 3-168, 3-171, 3-172, 3-176, 3-180, 
3-193–3-201, 3-205, 3-212–3-214, 4-9 

Stand Structure, 3-19, 3-24, 3-25, 3-28, 3-29, 3-32, 
3-34, 3-43, 3-44, 3-50, 3-52, 3-53, 3-115, 3-119, 
3-130, 3-168 

Threshold of Concern (TOC), iii, vii, ix, xii, 2-12, 
2-18, 2-19, 2-27, 2-29, 2-32, 3-2, 3-101, 3-103, 

3-111, 3-112, 3-114, 3-118–3-121, 3-123, 3-124, 
3-126–3-131, 3-184, 4-9, 4-13, 4-18 

Transportation System, vii, 1-1, 2-9, 3-86, 3-88, 
3-89, 3-96, 3-98, 3-116, 3-119, 3-120, 3-130, 
3-132, 3-146, 3-151, 3-157, 3-181, 3-191, 3-192, 
3-196 

Tribal Consultation, xiv 

underburning, 2-5, 2-7, 2-24, 2-25, 3-8, 3-9, 3-11, 
3-13, 3-18, 3-37, 3-39, 3-42, 3-51, 3-70, 3-73, 
3-79, 3-115, 3-116, 3-137, 3-148, 3-155, 3-171, 
3-179, 3-181, 3-183, 3-185, 3-187, 3-195, 3-200, 
3-201, 3-207–3-209, 4-18 

Vegetation, v, xii, xiv, 1-3, 1-6–1-11, 2-1, 2-3–2-5, 
2-7, 2-11, 2-13, 2-14, 3-13–3-16, 3-18–3-22, 
3-24–3-27, 3-30, 3-31, 3-37, 3-42, 3-46, 3-48, 
3-49, 3-51–3-53, 3-55, 3-58, 3-60, 3-63, 3-66, 
3-69, 3-70, 3-76, 3-83, 3-88, 3-91, 3-94, 3-96, 
3-98, 3-99, 3-101, 3-102, 3-108, 3-110–3-112, 
3-114, 3-115, 3-119, 3-121, 3-129, 3-133–3-135, 
3-140, 3-143–3-146, 3-151, 3-155, 3-159, 3-169, 
3-170, 3-174–3-176, 3-179, 3-180, 3-182, 3-187, 
3-189, 3-190, 3-196–3-198, 3-201, 3-204–3-207, 
3-209, 3-212–3-214, 4-11, 4-14–4-18 

Visual Quality Objectives (VQOs), 3-91–3-94, 
3-98 

Western red bat, 2-14, 3-161, 3-162, 3-205, 3-212 

Wildlife, iii, v, vi, vii, x, xii, 1-1, 1-2, 1-6–1-9, 
1-13, 2-4, 2-8, 2-14, 2-19, 2-22, 2-23, 2-27, 
2-30, 2-32, 3-1, 3-2, 3-5, 3-15, 3-16, 3-19, 3-27, 
3-32, 3-34, 3-37, 3-38, 3-49, 3-50, 3-55, 3-71, 
3-72, 3-76, 3-78, 3-86–3-88, 3-100, 3-107, 
3-109, 3-114–3-116, 3-120, 3-122, 3-125–3-127, 
3-131, 3-144, 3-146, 3-160–3-174, 3-179–3-184, 
3-193–3-197, 3-199–3-202, 3-204, 3-206, 3-210, 
3-212–3-214, 4-2, 4-3, 4-7, 4-9, 4-11, 4-15 
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Appendix A 
Proposed Vegetation Treatment Schedules 

Generalized Silvicultural Prescription Schedules 

Table A-1 displays an example of a proposed treatment schedule for a typical Defensible Fuel Profile Zones 
(DFPZ) stand. In general, the first treatment for the DFPZ would be thinning from below through sawlog and 
biomass whole-tree removal (harvest) or mechanical mastication (non-harvest). The next treatment would be to 
hand cut (thin) and pile the slash in the steep (greater than 45 percent slope) and within the riparian habitat 
conservation areas (RHCA). Hand cutting and hand or tractor piling of small trees and shrubs would also be 
completed at this time. After the thinning activities are completed, firelines would be constructed and the 
machine and hand piles would be burned. Once all of the piles are burned, the proposed underburn stands would 
be re-evaluated to determine if underburning is necessary to treat any remaining slash and competing 
vegetation. In addition, approximately 5 years after mastication or hand treatment, those stands would be re-
evaluated to determine if an underburn would be necessary to further reduce the fuel loading. 

Table A-1. Example of a proposed treatment schedule for a defensible fuel profile zones stand. 

Defensible Fuel Treatment Zone Proposed Treatment Schedule 
Year Activity Method 

1 Harvest – DFPZ Whole-tree sawlog and biomass removal 

1 Non-harvest - DFPZ Masticate 

2 Fuels Pre-Treatment Hand cut and pile slash (riparian zones/steep areas) 

2 Fuels Pre-Treatment Hand cut and tractor or hand pile small trees and 
shrubs (selected stands) 

3 Fuels Pre-Treatment Fireline construction (manual or mechanical)  

3 Fuels Treatment Burn piles 

4 Fuels Treatment Underburn or masticate to reduce fuels 

5–9 Fuels Treatment Underburn mastication units if needed 

 

Table A-2 displays an example of a proposed treatment schedule for a typical group selection harvest. Group 
selection harvest areas would be harvested or logged in conjunction with the DFPZ stand that the group is 
located in. Site preparation would be the next treatment and consists of grapple piling, burning the piles, 
followed by underburning or mastication. After site preparation is completed, reforestation or hand planting of 
various conifer species would occur. Once the seedlings are established, two release treatments would be 
implemented to reduce competing vegetation and ensure seedling survival. 
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A-2 Appendix A – Proposed Vegetation Treatment Schedules 

Table A-2. Example of a proposed treatment schedule for a group selection harvest. 

Group Selection Harvest Proposed Treatment Schedule 
Year Activity Method 

1 Tractor or Skyline Harvest – 
Group Selection 

Whole-tree sawlog and biomass removal 
(where prescribed) 

1 Helicopter Harvest – Group 
Selection  

Conventional sawlog removal 

2 Site Preparation Machine or hand pile slash or shrubs 

3 Site preparation Burn piles 

4 Site preparation Underburn or masticate to reduce fuels 

5 Reforestation Hand plant and natural regeneration 

6 Release (1st) Hand Grub – grasses, forbs, and shrubs 

8 Release (2nd) Hand Cut – larger shrubs 
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Table A-3. Alternative B prescriptions and acres by unit.  
Acreage of DFPZ and ITS thinning may not equal total unit acreage due to treatment overlap and avoidance of protected 
resources or unsuited timber types. 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

55 4D — 19 Group Selection 4 
500 4D WUI 325 Group Selection 33 
504 4D WUI 19 Group Selection 2 
505 4D WUI 63 Group Selection 6 
506 4D WUI 24 Group Selection 1 
507 4D WUI 32 Group Selection 5 
508 4D WUI 15 Group Selection 2 
510 5M WUI 25 Group Selection 1 
513 4D WUI 32 Group Selection 5 
516 4D — 10 Group Selection 2 
519 4D — 9 Group Selection 2 
523 4D WUI 17 Group Selection 3 
524 4D WUI 9 Group Selection 1 
526 4D WUI 146 Group Selection 15 
530 4M WUI 36 Group Selection 5 
533 4D WUI 352 Group Selection 35 
535 4D WUI 84 Group Selection 8 
539 4D — 10 Group Selection 2 
540 4M — 42 Group Selection 2 
542 4D WUI 251 Group Selection 38 
543 4M — 143 Group Selection 7 
544 4D WUI 24 Group Selection 2 
547 4D WUI 8 Group Selection 1 
550 4D WUI 12 Group Selection 2 
552 4D — 32 Group Selection 5 
556 4D — 244 Group Selection 24 
558 4D — 18 Group Selection 2 
563 4D — 18 Group Selection 2 
566 4D — 9 Group Selection 2 
573 4M WUI 28 Group Selection 1 
577 4D WUI 148 Group Selection 15 
579 4D WUI 94 ITS, Group Selection 14 
584 4D — 50 ITS, Group Selection 2 
585 4D — 19 Group Selection 1 
587 4M — 9 Group Selection 2 
590 4D WUI 158 Group Selection 16 
599 4D WUI 31 Group Selection 2 
601 4D — 34 Group Selection 3 
608 5D — 92 Group Selection 5 
610 4D — 26 Group Selection 5 
612 4D — 16 Group Selection 1 
613 4D — 54 ITS, Group Selection 5 
614 5M — 42 Group Selection 4 
615 5D — 183 Group Selection 9 
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Table A-3. Alternative B prescriptions and acres by unit (continued). 

A-4 Appendix A – Proposed Vegetation Treatment Schedules 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

618 4M — 34 Group Selection 2 
619 4M — 6 Group Selection 1 
624 4D — 107 Group Selection 5 
626 4D — 31 Group Selection 2 
627 4D — 25 Group Selection 1 
628 4D — 44 Group Selection 2 
634 4D WUI 14 Group Selection 2 
636 4D WUI 58 ITS, Group Selection 3 
637 5M — 13 Group Selection 2 
647 5D WUI 36 Group Selection 2 
649 3D — 46 Group Selection 5 
650 4P — 56 Group Selection 6 
900 4M WUI* 151 Group Selection 8 
910 4D * 80 Group Selection 8 
911 4D WUI, DFPZ 81 Mastication 0 
912 4D WUI, DFPZ 170 Underburn, Group 

Selection 
9 

913 3D WUI, DFPZ 69 Underburn 0 
915 3P DFPZ 152 Mastication 0 
79i 5M — 143 Group Selection 7 

901A 4D WUI, DFPZ 160 Hand Cut and Tractor 
Pile, Group Selection 

16 

901B 4D WUI* 65 Group Selection 7 
914A 3P WUI, DFPZ 51 Mastication 0 
914B 3P DFPZ 37 Mastication 0 
914C 4D — 101 Group Selection 10 

A 4M — 8 Oak Enhancement 0 
A2 4M — 2 Oak Enhancement 0 
A3 4D — 2 Oak Enhancement 0 
B 4D — 33 Oak Enhancement 0 

B2 4D — 6 Oak Enhancement 0 
D 4M — 16 Oak Enhancement 0 
E 4D WUI 17 Oak Enhancement 0 
F 3D — 13 Oak Enhancement 0 

SBA1 4S WUI 2 Aspen 0 
SBA2 4M WUI 1 Aspen 0 
SBA3 4D WUI 1 Aspen 0 
SBA4 4D WUI 17 Aspen 0 
SBA5 4M WUI 1 Aspen 0 

2 4M WUI 49 Group Selection 10 
3 4D WUI 198 Group Selection 20 
7 4D WUI 47 ITS, Group Selection, 

Sporax 
2 

15 4M WUI 85 Group Selection 4 
18 4M WUI 16 Group Selection 1 
19 5M WUI 41 Group Selection 2 
21 4D WUI 124 Group Selection 12 
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Appendix A – Proposed Vegetation Treatment Schedules A-5 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

27 4D WUI 173 Group Selection 17 
28 4D WUI 7 Group Selection 0 
29 5D WUI 325 Group Selection 16 
30 5D WUI 17 Group Selection 2 
32 5D WUI 13 Group Selection 1 
33 4D WUI 308 ITS, Group Selection, 

Sporax 
31 

35 4M WUI 53 Group Selection 8 
37 4D WUI 69 Group Selection 7 
37 4D WUI 5 Group Selection 0 
53 5D WUI 72 Group Selection 7 

902 4M WUI, DFPZ 122 Hand Cut and Tractor 
Pile, Group Selection 

6 

903 2S WUI, DFPZ 3 Hand Cut Pile Burn 0 
904 4D WUI, DFPZ 149 Mastication 0 
14A 4D WUI 268 Group Selection 27 
14B 4D WUI, DFPZ 43 Mastication, Group 

Selection 
2 

905a 4D WUI, DFPZ 53 Overstory Thin 40% 
Canopy, Group 
Selection, Sporax 

3 

905b 4D WUI, DFPZ 115 Overstory Thin 40% 
Canopy, Group 
Selection, Sporax 

6 

907a 3D WUI, DFPZ 93 Plantation Thin, 
Mastication, Group 
Selection 

5 

907b 3D WUI, DFPZ 30 Plantation Thin, 
Mastication, Group 
Selection 

0 

LP1 4M WUI, DFPZ 6 Hand Cut Pile Burn 0 
LP2 4D WUI, DFPZ 39 Mastication 0 
41 4D WUI 12 Group Selection 2 
42 4D WUI 27 Group Selection 4 
43 5D WUI 59 Group Selection 6 
44 4M WUI 8 Group Selection 1 
45 5D WUI 12 Group Selection 2 
46 5M WUI 414 Group Selection 62 
57 4D WUI 81 Group Selection 8 
58 5D WUI 24 Group Selection 4 
59 5D WUI 32 Group Selection 2 
61 5M WUI 44 Group Selection 4 
62 5D WUI 66 Group Selection 10 
65 5D WUI 45 Group Selection 5 
68 5D WUI 23 Group Selection 3 
70 5D WUI 153 Group Selection 15 
72 4D WUI 24 Group Selection 4 
87 4D — 17 Group Selection 3 
90 5D — 23 Group Selection 3 
92 4M — 28 Group Selection 4 
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Table A-3. Alternative B prescriptions and acres by unit (continued). 

A-6 Appendix A – Proposed Vegetation Treatment Schedules 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

97 4P — 12 Group Selection 2 
98 4D — 30 Group Selection 3 

100 5D — 33 Group Selection 3 
102 4M — 49 Group Selection 7 
103 5D WUI 38 Group Selection 6 
107 5M WUI 13 Group Selection 3 
107 5M WUI 7 Group Selection 1 
108 4D WUI 8 Group Selection 2 
109 4D WUI 15 Group Selection 2 
110 4D WUI 7 Group Selection 1 
111 5D WUI 167 Group Selection 25 
113 5D WUI 10 Group Selection 1 
117 4D WUI 120 Group Selection 12 
118 5D WUI 8 Group Selection 2 
119 5D WUI 47 Group Selection 5 
120 5D WUI 28 Group Selection 3 
127 4D WUI 55 Group Selection 8 
128 5D WUI 46 Group Selection 5 
130 5D WUI 32 Group Selection 2 
134 5D — 21 Group Selection 4 
140 5M — 28 Group Selection 4 
141 4M — 202 Group Selection 30 
147 4P — 11 Group Selection 2 
154 5D — 133 Group Selection 13 
161 5D — 78 Group Selection 8 
906 4D * 148 Group Selection 15 
908 5D * 161 Group Selection 16 
909 5D DFPZ 80 Overstory Thin 50% 

Canopy, Underburn, 
Group Selection, Sporax 

4 

11G 4D WUI, DFPZ 204 Mastication, Underburn, 
Group Selection 

20 

11K 4D * 81 Group Selection 4 
11P 3S DFPZ 7 Hand Cut Pile Burn 0 

12G1 5D DFPZ 187 Mastication, Group 
Selection 

9 

12G2 4D DFPZ 41 Underburn, Group 
Selection 

4 

12P1 2S DFPZ 6 Hand Cut Pile Burn 0 
12P2 3S DFPZ 2 Hand Cut Pile Burn 0 
12P3 3M DFPZ 8 Mastication 0 
12P3 3M DFPZ 5 Hand Cut Pile Burn 0 
13T 4M DFPZ 87 Underburn 0 
14o 4D * 136 Group Selection 7 

150a 5D — 62 Group Selection 6 
150b 5D — 264 Group Selection 40 
15P2 3P DFPZ 3 Mastication 0 
15T 5D DFPZ 40 Hand Cut and Tractor 0 
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Appendix A – Proposed Vegetation Treatment Schedules A-7 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

Pile 

15TA 5D DFPZ 54 Hand Cut and Tractor 
Pile 

0 

79iii 4D — 188 Group Selection 28 
Total Sum of Acres 1,040 

 

Note: *These units are part of the HFQLG DFPZ network but have been treated to meet fuels objectives in other projects. 
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Table A-4. Alternative C prescriptions and acres by unit.  
Acreage of DFPZ and ITS thinning may not equal total unit acreage due to treatment overlap and avoidance of protected 
resources or unsuited timber types. 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

55 4D — 19 Group Selection 4 
500 4D WUI 325 Group Selection 33 
504 4D WUI 19 Group Selection 2 
505 4D WUI 63 Group Selection 6 
506 4D WUI 24 Group Selection 1 
507 4D WUI 32 Group Selection 5 
508 4D WUI 15 Group Selection 2 
510 5M WUI 25 Group Selection 1 
513 4D WUI 32 Group Selection 5 
516 4D — 10 Group Selection 2 
519 4D — 9 Group Selection 2 
523 4D WUI 17 Group Selection 3 
524 4D WUI 9 Group Selection 1 
526 4D WUI 146 Group Selection 15 
530 4M WUI 36 Group Selection 5 
533 4D WUI 352 Group Selection 35 
535 4D WUI 84 Group Selection 8 
539 4D — 10 Group Selection 2 
540 4M — 42 Group Selection 2 
542 4D WUI 251 Group Selection 37 
543 4M — 143 Group Selection 7 
544 4D WUI 24 Group Selection 2 
547 4D WUI 8 Group Selection 1 
550 4D WUI 12 Group Selection 2 
552 4D — 32 Group Selection 5 
556 4D — 244 Group Selection 24 
558 4D — 18 Group Selection 2 
563 4D — 18 Group Selection 2 
566 4D — 9 Group Selection 2 
573 4M WUI 28 No Treatment 0 
577 4D WUI 148 Group Selection 15 
579 4D WUI 94 ITS, Group Selection 14 
584 4D — 50 ITS, Group Selection 2 
585 4D — 19 Group Selection 1 
587 4M — 9 Group Selection 2 
590 4D WUI 158 Group Selection 16 
599 4D WUI 31 Group Selection 2 
601 4D — 34 Group Selection 3 
608 5D — 92 Group Selection 5 
610 4D — 26 Group Selection 5 
612 4D — 16 Group Selection 1 
613 4D — 54 ITS, Group Selection 5 
614 5M — 42 Group Selection 4 
615 5D — 183 Group Selection 9 
618 4M — 34 Group Selection 2 
619 4M — 6 Group Selection 1 
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Appendix A – Proposed Vegetation Treatment Schedules A-9 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

624 4D — 107 Group Selection 5 
626 4D — 31 Group Selection 2 
627 4D — 25 Group Selection 1 
628 4D — 44 Group Selection 2 
634 4D WUI 14 Group Selection 2 
636 4D WUI 58 ITS, Group Selection 3 
637 5M — 13 Group Selection 2 
647 5D WUI 36 Group Selection 2 
649 3D — 46 Group Selection 5 
650 4P — 56 Group Selection 6 
900 4M WUI* 151 Group Selection 8 
910 4D * 80 Group Selection 8 
911 4D WUI, DFPZ 81 Mastication 0 
912 4D WUI, DFPZ 170 Underburn, Group 

Selection 
9 

913 3D WUI, DFPZ 69 Underburn 0 
915 3P DFPZ 152 Mastication 0 
79i 5M — 143 Group Selection 7 

901A 4D WUI, DFPZ 160 Hand Cut and Tractor 
Pile, Group Selection 

0 

901B 4D WUI* 65 Group Selection 6 
914A 3P WUI, DFPZ 51 Mastication 0 
914B 3P DFPZ 37 Mastication 0 
914C 4D — 101 Group Selection 10 

A 4M — 8 Oak Enhancement 0 
A2 4M — 2 Oak Enhancement 0 
A3 4D — 2 Oak Enhancement 0 
B 4D — 33 Oak Enhancement 0 

B2 4D — 6 Oak Enhancement 0 
D 4M — 16 Oak Enhancement 0 
E 4D WUI 17 Oak Enhancement 0 
F 3D — 13 Oak Enhancement 0 

SBA1 4S WUI 2 Aspen 0 
SBA2 4M WUI 1 Aspen 0 
SBA3 4D WUI 1 Aspen 0 
SBA4 4D WUI 17 Aspen 0 
SBA5 4M WUI 1 Aspen 0 

2 4M WUI 49 Group Selection 10 
3 4D WUI 198 Group Selection 20 
7 4D WUI 47 ITS, Sporax 2 

15 4M WUI 85 Group Selection 4 
18 4M WUI 16 Group Selection 1 
19 5M WUI 41 Group Selection 2 
21 4D WUI 124 Group Selection 12 
27 4D WUI 173 Group Selection 17 
28 4D WUI 7 Group Selection 0 
29 5D WUI 325 Group Selection 16 
30 5D WUI 17 Group Selection 2 
32 5D WUI 13 Group Selection 1 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 
 
 
Table A-4. Alternative C prescriptions and acres by unit (continued). 

A-10 Appendix A – Proposed Vegetation Treatment Schedules 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

33 4D WUI 308 ITS, Group Selection, 
Sporax 

31 

35 4M WUI 53 Group Selection 8 
37 4D WUI 69 Group Selection 7 
37 4D WUI 5 No Treatment 0 
53 5D WUI 72 Group Selection 7 

902 4M WUI, DFPZ 122 Hand Cut and Tractor 
Pile, Group Selection 

6 

903 2S WUI, DFPZ 3 Hand Cut Pile Burn 0 
904 4D WUI, DFPZ 149 Mastication 0 
14A 4D WUI 268 Group Selection 27 
14B 4D WUI, DFPZ 43 Mastication, Group 

Selection 
2 

905a 4D WUI, DFPZ 53 Overstory Thin 40% 
Canopy, Group 
Selection, Sporax 

3 

905b 4D WUI, DFPZ 115 Overstory Thin 40% 
Canopy, Group 
Selection, Sporax 

6 

907a 3D WUI, DFPZ 93 Plantation Thin, 
Mastication, Group 
Selection 

5 

907b 3D WUI, DFPZ 30 Plantation Thin 0 
LP1 4M WUI, DFPZ 6 Hand Cut Pile Burn 0 
LP2 4D WUI, DFPZ 39 Mastication 0 
41 4D WUI 12 Group Selection 2 
42 4D WUI 27 Group Selection 4 
43 5D WUI 59 Group Selection 6 
44 4M WUI 8 Group Selection 1 
45 5D WUI 12 Group Selection 2 
46 5M WUI 414 Group Selection 62 
57 4D WUI 81 Group Selection 8 
58 5D WUI 24 Group Selection 4 
59 5D WUI 32 Group Selection 2 
61 5M WUI 44 Group Selection 4 
62 5D WUI 66 Group Selection 10 
65 5D WUI 45 Group Selection 5 
68 5D WUI 23 Group Selection 3 
70 5D WUI 153 Group Selection 15 
72 4D WUI 24 Group Selection 4 
87 4D — 17 Group Selection 3 
90 5D — 23 Group Selection 3 
92 4M — 28 Group Selection 4 
97 4P — 12 Group Selection 2 
98 4D — 30 Group Selection 3 

100 5D — 33 Group Selection 3 
102 4M — 49 Group Selection 7 
103 5D WUI 38 Group Selection 6 
107 5M WUI 13 Group Selection 3 
107 5M WUI 7 Group Selection 1 
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Table A-4. Alternative C prescriptions and acres by unit (continued). 

Appendix A – Proposed Vegetation Treatment Schedules A-11 

Unit Number CWHR Size and 
Density Class 

Management 
Zone 

Total Unit 
Acreage 

Prescription Estimated Group 
Selection Acres 

108 4D WUI 8 Group Selection 2 
109 4D WUI 15 Group Selection 2 
110 4D WUI 7 Group Selection 1 
111 5D WUI 167 Group Selection 25 
113 5D WUI 10 Group Selection 1 
117 4D WUI 120 Group Selection 12 
118 5D WUI 8 Group Selection 2 
119 5D WUI 47 Group Selection 5 
120 5D WUI 28 Group Selection 3 
127 4D WUI 55 Group Selection 8 
128 5D WUI 46 Group Selection 5 
130 5D WUI 32 Group Selection 2 
134 5D — 21 Group Selection 4 
140 5M — 28 Group Selection 4 
141 4M — 202 Group Selection 30 
147 4P — 11 Group Selection 2 
154 5D — 133 Group Selection 13 
161 5D — 78 Group Selection 8 
906 4D * 148 Group Selection 15 
908 5D * 161 Group Selection 16 
909 5D DFPZ 80 Overstory Thin 50% 

Canopy, Underburn, 
Group Selection, Sporax 

4 

11G 4D WUI, DFPZ 204 Mastication, Underburn, 
Group Selection 

20 

11K 4D * 81 Group Selection 4 
11P 3S DFPZ 7 Hand Cut Pile Burn 0 

12G1 5D DFPZ 187 Mastication, Group 
Selection 

9 

12G2 4D DFPZ 41 Underburn 4 
12P1 2S DFPZ 6 Hand Cut Pile Burn 0 
12P2 3S DFPZ 2 Hand Cut Pile Burn 0 
12P3 3M DFPZ 8 Mastication 0 
12P3 3M DFPZ 5 Hand Cut Pile Burn 0 
13T 4M DFPZ 87 Underburn 0 
14o 4D * 136 Group Selection 7 

150a 5D — 62 Group Selection 6 
150b 5D — 264 Group Selection 40 
15P2 3P DFPZ 3 Mastication 0 
15T 5D DFPZ 40 Hand Cut and Tractor 

Pile 
0 

15TA 5D DFPZ 54 Hand Cut and Tractor 
Pile 

0 

79iii 4D — 188 Group Selection 28 
Total Sum of Acres 1,020 

Note: *These units are part of the HFQLG DFPZ network but have been treated to meet fuels objectives in other projects. 
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Appendix B 

Sugarberry Defensible Fuel Profile Zone 
Monitoring and Maintenance Guidelines 

Defensible Fuel Profile Zone Monitoring 

A. Forest-Wide Defensible Fuel Profile Zone (DFPZ) Monitoring 

The Herger-Feinstein Quincy Library Group (HFQLG) Record of Decision (ROD) (p. 13–14) outlines the 
monitoring strategy for the HFQLG Pilot Project. This strategy will also be applied to DFPZ maintenance 
projects and no additional monitoring will be required as a result of the HFQLG ROD (HFQLG, Final 
Supplemental Environmental Impact Statement, ROD, p. 3). 

B. Project Level DFPZ Monitoring 

While DFPZ effectiveness should not be seriously reduced for approximately 5 years in plantations and  
10–20 years in natural stands, DFPZ monitoring would begin no later than 5 years after construction is 
completed, depending upon funding (see No DFPZ Maintenance).  

A DFPZ monitoring program would be completed at 2 to 3 year intervals for the west side (less than 
5,000 feet elevation) and 3 to 4 year intervals for the east side (greater than 5,000 feet elevation) of the 
Sugarberry Project area, until termination of the DFPZ or funding (see Long-Term DFPZ Maintenance). 
The east side of the Sugarberry Project area has a longer monitoring interval as it is in the true fir 
vegetation type, receives more snow load, and brush response is slower than the west side. 

C. DFPZ Site-Specific Monitoring Criteria 

Objectives for DFPZs include retaining surface fuels, less than 3-inch diameter, around 5 tons per and 
retaining large down woody material, where available, at 10–15 tons per acre, after treatment. 

When both surface fuels (i.e., needles, twigs, and branches) and fuel ladders (i.e., shrubs, brush, understory 
trees) exceed predetermined levels (Table B-1), then DFPZ maintenance treatments may be evaluated and 
scheduled (see Short or Long-Term DFPZ Maintenance) on a site-specific basis. Priority for DFPZ 
treatment would entail stands that meet (1) both surface fuels and fuel ladder criteria, followed by 
(2) stands that meet the surface fuel criteria, and lastly, (3) stands that meet the fuel ladder criteria. 

Table B-1. DFPZ monitoring criteria. 

Surface Fuels Treat if Surface Fuels Exceeds: Retain After Treatment 

0–3-inch diameter Greater than 7 tons per acre Around 5 tons per acre 

Large down wood Greater than 15 tons per acre 10–15 tons per acre 

Fuel Ladder Treat if Fuel Ladder Exceeds: Fuel Height 

Shrubs/brush Greater than 25 percent ground cover Greater than 5 feet 

Understory trees Greater than 15 percent canopy cover Greater than 8 feet 
 



 Draft Environmental Impact Statement 
Plumas National Forest  Sugarberry Project 
 

B-2 Appendix B – Sugarberry Defensible Fuel Profile Zone Monitoring and Maintenance Guidelines 

Defensible Fuel Profile Zone Maintenance 

A. Short-Term (Foreseeable) DFPZ Maintenance 

Irretrievable commitments of resources are losses of productivity or use for a period of time. One example 
is road construction on suitable timber lands. Timber growth on the land is irretrievably lost while the land 
is used as a road, but the timber resource is not irreversibly lost because the short term, where DFPZ 
objectives are not met with mastication, and underburn would be the final treatment. Based on site-specific 
analysis of land allocations, slopes, vegetation types, and previous underburning treatments in the 
Sugarberry Project area, the foreseeable maintenance of the DFPZ would consist of prescribed fire, 
mechanical (i.e., mastication, grapple pulling), and hand treatments. The Forest Service will fully comply 
with National Environmental Protection Act (NEPA) requirements prior to conducting any maintenance 
activities. 

B. Long-Term (Future) DFPZ Maintenance 

Given the fact that this DFPZ project is part of a 5-year pilot project, it is uncertain if the Forest Service 
will decide to maintain these DFPZs when the time for maintenance of the natural stands is reached 
(approximately 10–20 years after initial treatment). By that time, the DFPZ prescription may be modified 
or even discontinued. If the Forest Service wishes to maintain these DFPZs in the future, sufficient funding 
and staffing may not be available, or other Forest Service priorities may prevent maintenance projects from 
being completed. Even if funding and staffing are available, it is not clear which method would be used – 
brush cutting by hand or heavy equipment, mastication of brush and down woody material with heavy 
equipment, livestock treatment, prescribed burning, or herbicide treatment. Because there are no specific 
plans for long-term maintenance at this point and many questions as to the timing, extent, and method of 
maintenance remain open, no specific DFPZ maintenance project is reasonably foreseeable and further 
analysis at this time is not practical. The Forest Service will fully comply with National Environmental 
Protection Act (NEPA) requirements prior to conducting any maintenance activities. Therefore, decisions 
about maintenance for a specific DFPZ would only be made at the time DFPZ maintenance is actually 
necessary (HFQLG, Final Supplement EIS, ROD, p. 3). 

C.  No DFPZ Maintenance 

Even if no maintenance is conducted in these DFPZs in the future, the DFPZs should be effective for many 
years. In the natural stands, DFPZ effectiveness should not be seriously reduced for 10–20 years. In the 
plantations, DFPZ effectiveness should not be reduced for approximately 5 years. And, after these periods, 
the DFPZs will retain many of their beneficial characteristics for fighting fire and reducing fire intensity. 
For example, even if significant amounts of understory vegetation grow in the treated stands over the next 
several years, the proposed action will remove a significant amount of ladder fuel, such that the net amount 
of fuel will be reduced over time. Additionally, should there be a situation where a DFPZ has not been 
maintained for several years but the Forest Service determines that the DFPZ would provide a safe position 
from which to fight an oncoming wildfire, Forest Service staff could conduct emergency maintenance at 
the time of the wildfire, such that the DFPZ would regain full efficacy by the time the fire reached the area. 
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Appendix C 
Proposed Road Treatments for Sugarberry Project 

Decommission (All Alternatives) 

Road No. Mileage 
Reason* 

(criteria number) Road No. Mileage 
Reason* 

(criteria number) 
U1433 0.6 1 U1153 0.6 1 

U1431 0.2 1 U1140 0.1 1 

U1420 0.4 1 U1133 0.1 1 

U1390 0.1 1 U1124 0.2 1 

U1333 0.1 1,3 U1119 0.1 1 

U1329 0.2 1 U1082 0.2 1 

U1220 0.4 1 U1076 0.4 1 

U1219 0.4 1 U1068 0.3 1 

U1169 0.6 1    

 Total Miles 4.7  

 
Reconstruction 

Road No. 
Alternative B 

(mileage) 
Alternative C 

(mileage) Road No. 
Alternative B 

(mileage) 
Alternative C 

(mileage) 
20N35 3.9 3.9 21N42Y 1.0 1 

20N35F 0.8 0.8 PC 511A 0.9 0.9 

21N03 1.1 1.1 SPUR #3 0.7 0 

21N48Y 2.7 2.7 20N03 0.7 0.7 

21N66Y 0.6 0.6 20N19 0.7 0.7 

21N66Y 1.1 1.1 20N20E 0.9 0.9 

21N77N 0.5 0.5 20N68A 1.1 1.1 

21N77S 0.8 0.8 20N87 1.3 1.3 

22N53 2.9 2.9 21N11F 0.8 0.8 

SC #690 0.1 0.1 21N19B 0.3 0.3 

SC #800 1.1 1.1 21N68Y 1.5 1.5 

21N18A 1.1 1.1    

Total Miles 26.6 25.9 Total Miles 26.6 25.9 

 
New Construction  

Road No. 
Alternative B 

Mileage  
Alternative C 

Mileage  
21N46 0.5 0.5 

Total Miles 0.5 0.5 

Notes: *OHV Route Designation Process road closure criteria (must fit at least one or more below): 

1. Dead end spurs or routes that show no evidence of OHV use, which are also contributing to resource damage. 
2. User created routes in areas that are already closed by existing Forest Orders. 
3. Routes are creating egregious resource damage, to the extent that a delay in their closure would result in 

unacceptable and irretrievable impacts to the resource. 
N/A road is not going to be closed or decommissioned. 
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Appendix D 
Economic Analysis 

Table D-1. Economic analysis Sugarberry Project – Alternative B (Modified Proposed Action). 
 Total Acres = 1580 acres 

VALUE - Groups Total Acres = 1040  

 

PP 23"-29.9" sawtimber * 4.0% 957 mbf X ($300 /mbf +$0 /mbf) $287,040 

SP 23"-29.9" sawtimber * 4.0% 957 mbf X ($300 /mbf + $0 /mbf) $287,040 

WF 23"-29.9" sawtimber * 25.0% 5980 mbf X ($220 /mbf + $0 /mbf) $1,315,600 

DF 23"-29.9" sawtimber * 9.0% 2153 mbf X ($340 /mbf + $0 /mbf) $731,952 

IC 23"-29.9" sawtimber * 3.0% 718 mbf X ($430 /mbf + $0 /mbf) $308,568 

ALL 9"-22.9" sawtimber ** 55.0% 13156 mbf X ($150 /mbf + $0 /mbf) $1,973,400 

 100.0% 23920 mbf 23.0 mbf/acre 

Biomass Value when Removed  0 acres X 15.0 tons/acre X $15.00 /ton = $0 

 

VALUE - Aspen   Total Acres = 10 Low mbf/ac deduction $0  

PP 23"-29.9" sawtimber * 15.0% 42 mbf X ($300 /mbf + $0 /mbf) $12,555 

SP 23"-29.9" sawtimber * 10.0% 28 mbf X ( $300 /mbf + $0 /mbf) $8,370 

WF 23"-29.9" sawtimber * 55.0% 153 mbf X ($220 /mbf + $0 /mbf) $33,759 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + $0 /mbf) $0 

IC 23"-29.9" sawtimber * 5.0% 14 mbf X ($430 /mbf + $0 /mbf) $5,999 

ALL 9"-22.9" sawtimber ** 15.0% 42 mbf X ($150 /mbf + $0 /mbf) $6,278 

 100.0% 279 mbf  27.9 mbf/acre 

Biomass Value when Removed  0 acres X 15.0 tons/acre X $15.00 /ton = $0 

 

VALUE - Thin to 40 % Canopy Cover  Total Acres = 170.0 acres Low mbf/ac deduction $0 

PP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + $0 /mbf) $0 

SP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + $0 /mbf) $0 

WF 23"-29.9" sawtimber * 0.0% 0 mbf X ($220 /mbf + $0 /mbf) $0 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + $0 /mbf) $0 

IC 23"-29.9" sawtimber * 0.0% 0 mbf X ($430 /mbf + $0 /mbf) $0 

ALL 9"-22.9" sawtimber ** 100.0% 1020 mbf X ($150 /mbf +$0 /mbf) $153,000 

 100.0% 1020 mbf 6.0 mbf/acre 

Biomass Value when Removed 3-8.9" 170 acres X 15.0 tons/acre X $15.00 /ton = $38,250

 

VALUE - Thin to 50 % Canopy Cover  Total Acres = 240.0 acres Low mbf/ac deduction ($37) 

PP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($37) /mbf) $0 

SP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($37) /mbf) $0 

WF 23"-29.9" sawtimber * 0.0% 0 mbf X ($220 /mbf + ($37) /mbf) $0 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + ($37) /mbf) $0 

IC 23"-29.9" sawtimber * 0.0% 0 mbf X ($430 /mbf + ($37) /mbf) $0 

ALL 9"-22.9" sawtimber ** 100.0% 720 mbf X ($150 /mbf + ($37) /mbf) $81,360 

 100.0% 720 mbf 3.0 mbf/acre 

Biomass Value when Removed 3-8.9" 300 acres X 15.0 tons/acre X $15.00 /ton = $67,500 

 

VALUE - Plantation Thin (CWHR Size Class 3) Total Acres = 120.0 acres Low mbf/ac deduction ($52) 
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Table D-1. Economic analysis Sugarberry Project – Alternative B (continued). 

D-2 Appendix D – Economic Analysis 

PP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($52) /mbf) $0 

SP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($52) /mbf) $0 

WF 23"-29.9" sawtimber * 0.0% 0 mbf X ($220 /mbf + ($52) /mbf) $0 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + ($52) /mbf) $0 

IC 23"-29.9" sawtimber * 0.0% 0 mbf X ($430 /mbf + ($52) /mbf) $0 

ALL 9"-22.9" sawtimber ** 100.0% 60 mbf X ($150 /mbf + ($52) /mbf) $5,880 

  60 mbf 0.5 mbf/acre 

Biomass Value when Removed 6-8.9" 120 acres X 10.0 tons/acre X $15.00 /ton = $18,000 

Total Harvest Value   25999 mbf  $5,334,550
 

COSTS Acres (Assumes Harvesting Sawtimber and Biomass in One Operation) 

Add sawtimber skyline cost 260 5980 mbf X $115 /mbf =  $687,700 

Additional Cost - Heli 62 1426 mbf X $250 /mbf $356,500 

Additional Cost - Long Skid 20 460 mbf X $20 /mbf $9,200 

  Average Unit Size = 20 acres $68 /acre 

  Contract Length = 10 years ($360) /acre 

  Months Operation = 0 months $40 /acre 

Acres of 6"-9.9" biomass-tractor  120 acres X ($340 /acre + ($252) /acre ) $10,560 

Acres of 3"-9.9" biomass-tractor  470 acres X ($400 /acre + ($252) /acre ) $69,560 

Acres of 6"-9.9" biomass-skyline  0 acres X ($1,000 /acre + ($252) /acre ) $0 

Acres of 3"-9.9" biomass-skyline  0 acres X ($2,000 /acre + ($252) /acre ) $0 

  590 Biomass Acres X 14.0 tons/acre = 8250 tons 

# of sawtimber loads  25999 mbf /4 mbf/truck = 6500 

Additional Haul Cost (4 hr avg)  1 hours/trip X $75 /hour X 6500 trips $487,500 

# of biomass loads 590 acres X 14.0 tons/acre / 25 tons/truck = 330 

Haul Cost Biomass  5.5 hours/trip X $75 /hour X 330 trips $136,125 

Surface Replacement-sawtimber  25999 mbf X $6.00 /mbf =  $155,994 

Surface Replacement-biomass  590 acres X 14.0 tons/acre X 0.67 /ton = $5,528 

Subsoiling Costs  178 acres X $230 /acre  $40,954 

BD Costs  25999 mbf X $7.24 /mbf $188,233 

Road Construction  26.0 miles X $317,370

Temp Roads  22.0 miles X $4,800 /mile $105,600

Advertised Rate-sawtimber  25999 mbf X $79.61 /mbf $2,069,680 

Advertised Rate-biomass  590 acres X 14.0 tons/acre X $0.20 /ton $1,650 

Yield Tax $5,334,550 X 2.9% $154,702

Scaling Sawtimber  6500 trips $17 /trip $110,500 

Scaling Biomass  330 trips $3 /trip $990 

Other Costs: 

Deficit Engineering Deposit Reduction 24.9 miles of road X $3,333 $/mile = $82,858  

Total Harvest Cost $4,911,858
Net Harvest Value $422,,692
 PERCENT ABOVE VALUE 8%
Groups: Acre/job Direct Indirect  

Reforestation Costs (planting) 624 acres X $400 /acre 110 6 8 $249,600

Grapple Pile Tractor Groups 539 acres X $490 /acre 150 4 5 $263,865

Hand Pile Skyline/Helicopter Groups 322 acres X $550 /acre 120 3 4 $177,100
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Appendix D – Economic Analysis D-3 

Exams, w 1 Release 1040 acres X $650 /acre 120 9 12 $676,000

WO/RO/SO Overhead Costs 50.5% of above costs $690,115

Subtotal $2,056,680

DFPZ: 

Tractor Pile Site Preparation 0 acres X $490 /acre 150 0 0 $0

Mastication 1075 acres X $400 /acre 150 7 10 $430,000

Hand Cut Tractor Pile 375 acres X $600 /acre 150 3 4 $225,000

DFPZ Hand Cut, Pile and Burn 30 acres X $650 /acre 120 0 0 $19,500

Oak HCPB 100 acres X $650 /acre 120 1 1 $65,000

Aspen HCPB 20 acres X $650 /acre 120 0 0 $13,000

Hand Prune and Pile 0 acres X $650 /acre 120 0 0 $0

Underburn 650 acres X $150 /acre 400 2 2 $97,500

Hand Line  0 chains X $65 /chain 200 0 0 $0

Dozer Line 0 chains X $15 /chain 5000 0 0 $0

Pile Burning 0 acres X $200 /acre 120 0 0 $0

Potosi Creek; Pearson Ravine, SC Road 800 Improvement $210,630

Road Decommissioning 5 miles X $5000 mile 40 0 0 $25,000

 %  174 174  

 

 207 220  

Total Non-Harvest Cost -$1,085,630
 

Total Project Value -$662,938
Total Full Time Jobs 427
Total Employee-Related Income  $18,381,749

 
Assumptions: 
* Harvest Value Schedules, CA State Board of Equalization, Table 4, Area 7, Tractor, 23"–29.9" dbh.  
** Harvest Value Schedules, CA State Board of Equalization, Misc. Harvest Values, Small Sawlogs, 14"–22.9" dbh. 
*** Timber Values for 9"–13.9" are $25.00/mbf. 
Deduction if average volume per acre under 5 mbf/ac-$25. 
Skyline Yarding $30/mbf for 23"–29.9" (25% of Volume) $80/mbf for 14"–22.9"(75% of Volume). 
Cost/ac for unit size increases 0% for 400 ac to 20% for 5 ac. 
Cost/ac for contract length decreases 10% every year after one year. 
Cost/ac for months of operation decreases 10% for 10 months or more and increases 10% for 4 months or less. 
Based on historical relationships between employment and harvest in California during the 1980s, each million board feet 
harvested supports 6.5 year-around jobs (1 in logging, 4 in sawmill, and 1.5 in US Forest Service employment). In regional 
economic models of employment for California and the Pacific Northwest, and estimate of one indirect or induced job for 
every direct timber job is added. Indirect jobs result from the employment created by the local purchase of materials for the 
sawmill, local expenditures by workers, and the demand for local government employees. Each million board feet harvested 
supports a total of 13 jobs that are timber related. The restoration and fuel work would support additional direct and indirect 
employment. There are approximately 1.4 indirect jobs for every full time field job. All jobs are equivalent to year-around 
employment. 
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Table D-2. Economic analysis Sugarberry Project – Alternative C. 
 Total Acres = 1550 acres 

VALUE - Groups Total Acres = 1020 

 

PP 23"-29.9" sawtimber * 4.0% 938 mbf X ($300 /mbf +$0 /mbf) $281,520

SP 23"-29.9" sawtimber * 4.0% 938 mbf X ($300 /mbf + $0 /mbf) $281,520

WF 23"-29.9" sawtimber * 25.0% 5865 mbf X ($220 /mbf + $0 /mbf) $1,290,300

DF 23"-29.9" sawtimber * 9.0% 2111 mbf X ($340 /mbf + $0 /mbf) $717,876

IC 23"-29.9" sawtimber * 3.0% 704 mbf X ($430 /mbf + $0 /mbf) $302,634

ALL 9"-22.9" sawtimber ** 55.0% 12903 mbf X ($150 /mbf + $0 /mbf) $1,935,450

 100.0% 23460 mbf 23.0 mbf/acre 

Biomass Value when Removed  0 acres X 15.0 tons/acre X $15.00 /ton = $0 

 

VALUE - Aspen   Total Acres = 10; Low mbf/ac deduction $0  

PP 23"-29.9" sawtimber * 15.0% 42 mbf X ($300 /mbf + $0 /mbf) $12,555 

SP 23"-29.9" sawtimber * 10.0% 28 mbf X ( $300 /mbf + $0 /mbf) $8,370 

WF 23"-29.9" sawtimber * 55.0% 153 mbf X ($220 /mbf + $0 /mbf) $33,759 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + $0 /mbf) $0 

IC 23"-29.9" sawtimber * 5.0% 14 mbf X ($430 /mbf + $0 /mbf) $5,999 

ALL 9"-22.9" sawtimber ** 15.0% 42 mbf X ($150 /mbf + $0 /mbf) $6,278 

 100.0% 279 mbf  27.9 mbf/acre 

Biomass Value when Removed  0 acres X 15.0 tons/acre X $15.00 /ton = $0 

 

VALUE - Thin to 40 % Canopy Cover  Total Acres = 170.0 acres; Low mbf/ac deduction $0 

PP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + $0 /mbf) $0 

SP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + $0 /mbf) $0 

WF 23"-29.9" sawtimber * 0.0% 0 mbf X ($220 /mbf + $0 /mbf) $0 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + $0 /mbf) $0 

IC 23"-29.9" sawtimber * 0.0% 0 mbf X ($430 /mbf + $0 /mbf) $0 

ALL 9"-22.9" sawtimber ** 100.0% 1020 mbf X ($150 /mbf +$0 /mbf) $153,000 

 100.0% 1020 mbf 6.0 mbf/acre 

Biomass Value when Removed 3-8.9" 170 acres X 15.0 tons/acre X $15.00 /ton = $38,250 

 

VALUE - Thin to 50 % Canopy Cover  Total Acres = 230.0 acres Low mbf/ac deduction 
($37) 

 

PP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($37) /mbf) $0 

SP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($37) /mbf) $0 

WF 23"-29.9" sawtimber * 0.0% 0 mbf X ($220 /mbf + ($37) /mbf) $0 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + ($37) /mbf) $0 

IC 23"-29.9" sawtimber * 0.0% 0 mbf X ($430 /mbf + ($37) /mbf) $0 

ALL 9"-22.9" sawtimber ** 100.0% 690 mbf X ($150 /mbf + ($37) /mbf) $77,970

 100.0% 690 mbf 3.0 mbf/acre 

Biomass Value when Removed 3-8.9" 264 acres X 15.0 tons/acre X $15.00 /ton = $59,400

 

VALUE - Plantation Thin (CWHR Size Class 3) Total Acres = 120.0 acres Low mbf/ac deduction ($52) 

PP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($52) /mbf) $0 

SP 23"-29.9" sawtimber * 0.0% 0 mbf X ($300 /mbf + ($52) /mbf) $0 
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Appendix D – Economic Analysis D-5 

WF 23"-29.9" sawtimber * 0.0% 0 mbf X ($220 /mbf + ($52) /mbf) $0 

DF 23"-29.9" sawtimber * 0.0% 0 mbf X ($340 /mbf + ($52) /mbf) $0 

IC 23"-29.9" sawtimber * 0.0% 0 mbf X ($430 /mbf + ($52) /mbf) $0 

ALL 10"-22.9" sawtimber ** 100.0% 60 mbf X ($150 /mbf + ($52) /mbf) $5,880 

  60 mbf 0.5 mbf/acre 

Biomass Value when Removed 6-8.9" 120 acres X 10.0 tons/acre X $15.00 /ton = $18,000 

Total Harvest Value   25509 mbf  $5,228,760
 

COSTS Acres (Assumes Harvesting Sawtimber and Biomass in One Operation) 

Add sawtimber skyline cost 255 5865 mbf X $115 /mbf =  $674,475

Additional Cost - Heli 68 1564 mbf X $250 /mbf $391,000

Additional Cost - Long Skid 20 460 mbf X $20 /mbf $9,200 

  Average Unit Size = 20 acres $68 /acre 

  Contract Length = 10 years ($360) /acre 

  Months Operation = 0 months $40 /acre 

Acres of 6"-9.9" biomass-tractor  120 acres X ($340 /acre + ($252) /acre ) $10,560 

Acres of 3"-9.9" biomass-tractor  434 acres X ($400 /acre + ($252) /acre ) $64,232

Acres of 6"-9.9" biomass-skyline  0 acres X ($1,000 /acre + ($252) /acre ) $0 

Acres of 3"-9.9" biomass-skyline  0 acres X ($2,000 /acre + ($252) /acre ) $0 

  554 Biomass Acres X 13.9 tons/acre = 7710 tons 

# of sawtimber loads  25509 mbf /4 mbf/truck = 6377 

Additional Haul Cost (4 hr avg)  1 hours/trip X $75 /hour X 6377 trips $478,275

# of biomass loads 554 acres X 13.9 tons/acre / 25 tons/truck = 308 

Haul Cost Biomass  5.5 hours/trip X $75 /hour X 308 trips $127,050

Surface Replacement-sawtimber  25509 mbf X $6.00 /mbf =  $153,054

Surface Replacement-biomass  554 acres X 13.9 tons/acre X 0.67 /ton = $5,166

Subsoiling Costs  189 acres X $230 /acre  $43,386

BD Costs  25509 mbf X $7.20 /mbf $183,665

Road Construction  26.0 miles X $311,730

Temp Roads  21 miles X $4,800 /mile $100,800

Advertised Rate-sawtimber  25509 mbf X $79.75 /mbf $2,034,342

Advertised Rate-biomass  554 acres X 13.9 tons/acre X $0.20 /ton $1,542

Yield Tax $5,228,760 X 2.9% $151,634

Scaling Sawtimber  6377 trips $17 /trip $108,409

Scaling Biomass  308 trips $3 /trip $924

Other Costs: 

Deficit Engineering Deposit Reduction 26 miles of road X $3,333 $/mile = $86,658  

Total Harvest Cost $4,849,444
Net Harvest Value $379,316
 PERCENT ABOVE VALUE 7%
Groups: Acre/job Direct Indirect  

Reforestation Costs (planting) 612 acres X $400 /acre 110 6 8 $244,800

Grapple Pile Tractor Groups 523 acres X $490 /acre 150 3 5 $256,148

Hand Pile Skyline/Helicopter Groups 326 acres X $550 /acre 120 6 4 $179,300

Exams, w 1 Release 1020 acres X $650 /acre 120 9 12 $663,000

WO/RO/SO Overhead Costs 50.5% of above costs $678,340
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Subtotal $2,021,587

DFPZ: 

Tractor Pile Site Preparation 0 acres X $490 /acre 150 0 0 $0

Mastication 1075 acres X $400 /acre 150 7 10 $430,000

Hand Cut Tractor Pile 250 acres X $600 /acre 150 2 2 $150,000

DFPZ Hand Cut, Pile and Burn 155 acres X $650 /acre 120 10 2 $100,750

Oak HCPB 100 acres X $650 /acre 120 1 1 $65,000

Aspen HCPB 20 acres X $650 /acre 120 0 0 $13,000

Hand Prune and Pile 0 acres X $650 /acre 120 0 0 $0

Underburn 650 acres X $150 /acre 400 2 2 $97,500

Hand Line  0 chains X $65 /chain 200 0 0 $0

Dozer Line 0 chains X $15 /chain 5000 0 0 $0

Pile Burning 0 acres X $200 /acre 120 0 0 $0

Potosi Creek, Pearson Ravine and SC Road 800 Improvements $210,630

Road Decommissioning 5 miles X $5000 mile 40 0 0 $25,000

 %  170 170  

 

 203 217  

Total Non-Harvest Cost -$1,091,880

 

Total Project Value -$712,564
Total Full Time Jobs 420
Total Employee-Related Income  $18,066,395

Assumptions: 
* Harvest Value Schedules, CA State Board of Equalization, Table 4, Area 7, Tractor, 23"–29.9" dbh.  
** Harvest Value Schedules, CA State Board of Equalization, Misc. Harvest Values, Small Sawlogs, 14"–22.9" dbh. 
*** Timber Values for 9"–13.9" are $25.00/mbf. 
Deduction if average volume per acre under 5 mbf/ac-$25. 
Skyline Yarding $30/mbf for 23"–29.9"(25% of Volume) $80/mbf for 14"–22.9"(75% of Volume). 
Cost/ac for unit size increases 0% for 400 ac to 20% for 5 ac. 
Cost/ac for contract length decreases 10% every year after one year. 
Cost/ac for months of operation decreases 10% for 10 months or more and increases 10% for 4 months or less. 
Based on historical relationships between employment and harvest in California during the 1980s, each million board feet 
harvested supports 6.5 year-around jobs (1 in logging, 4 in sawmill, and 1.5 in US Forest Service employment). In regional 
economic models of employment for California and the Pacific Northwest, and estimate of one indirect or induced job for 
every direct timber job is added. Indirect jobs result from the employment created by the local purchase of materials for the 
sawmill, local expenditures by workers, and the demand for local government employees. Each million board feet harvested 
supports a total of 13 jobs that are timber related. The restoration and fuel work would support additional direct and indirect 
employment. There are approximately 1.4 indirect jobs for every full time field job. All jobs are equivalent to year-around 
employment. 
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E-18 Appendix E – Mitigation Measures 

Table E-2. Timber sale provisions related to mitigation measures. 

Timber Sale Provision & Title FS 2400-6 April/2004 

SAM Sale Area Map 
A2 Volume Estimate and Utilization Standards 
B5.12 Use of Roads by Purchaser 
B6.22 Protection of Improvements 
B6.221 Protection of Improvements Not Owned by Forest Service 
B6.23 Protection of Land Survey Monuments 
B6.24 Protection Measures Needed for Plants, Animal, Cultural Resources, and Cave Resources 
B6.312 Plan of Operations for Road Construction 
B6.33 Safety 
B6.35 Equipment Cleaning 
B6.42 Skidding and Yarding 
B6.422 Landings and Skid Trails  
B6.63 Temporary Roads 
B6.65 Skid Trails and Fire Lines 
B6.67 Erosion Control Structure Maintenance 
C1.3 Requirements of Temporary Land Use Agreement 
C5.11 Requirements of Right-of-Way 
C5.124 Existing Temporary Roads 
C5.33 Dust Abatement for Temporary Roads 
C5.36 Water Supply Development 
C6.223 Protection of Improvements 
C6.24 Site Specific Special Protection Measures 
C6.313 Limited Operating Period 
C6.343 Cleaning of Equipment to Prevent Root Rot 
C6.349 Use of State of California Certified Weed Free Hay, Straw, and Mulch Used in This Contract 
C6.411 Directional Felling 
C6.416 Mechanized Harvesting 
C6.417 Whole Tree Yarding 
C6.421 Rigging  
C6.422 Tractor Skidding Requirements 
C6.427 Skyline Yarding 
C6.428 Landings 
C6.65 Backblading 
C6.6 Erosion Prevention and Control 
C6.601 Vegetative Soil Stabilization 
C6.606 Tillage of Landings 
C6.608 Tillage of Temporary Roads 
C6.65 Backblading 
C6.7 Slash Treatment 
C6.72 Timing of Slash Treatment to Control Slash Breeding Insects 
C6.705 Treatment of Substandard Material 
C6.77 View Areas 
C6.723 Covering Piles 
C7.2 Specified Fire Precautions 
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Appendix F – Past, Present, and Foreseeable Future Action in the Sugarberry Project Area F-1 

Appendix F-1. USFS Past, Present, and Future Foreseeable Actions Within the Sugarberry Project Area. 
Within 
Project  

Within 
Project  

Project 
Year 

NEPA  
Document Name Activity N Y 

Total 
Acres N Y 

Annual 
Total 
Acres 

1984 Illinois T.S. Clearcut/Tractor Pile and 
Burn 

— 23 23 0 23 23 

American T.S. Clearcut/Tractor Pile and 
Burn 

— 18 18 — — — 

American T.S. Piles — 50 50 — — — 
Bellevue Yg Seed Tree Removal (Cable 

Yarded) 
— 20 20 — — — 

Frosty Hollow T.S. Clearcut/Tractor Pile and 
Burn 

— 4 4 — — — 

Unknown Clearcut (Cable Yarded) — 43 43 — — — 

1985 

Unknown Commercial Thinning — 22 22 0 156 156 
Frosty Hollow T.S. Clearcut/Tractor Pile and 

Burn 
0 84 84 — — — 

Frosty Hollow T.S. Clearcut/Broadcast Burn 6 12 18 — — — 1986 

Unknown Clearcut — 24 24 6 120 126 

1987 Bellevue Yg Overstory Removal/Tractor 
Pile and Burn 

— 39 39 0 39 39 

Illinois T.S. Clearcut(Cable 
Yarded)/Broadcast Burn 

— 30 30 — — — 

Illinois T.S. Clearcut/Tractor Pile and 
Burn 

— 10 10 — — — 

Illinois T.S. Clearcut (Cable Yarded) — 3 3 — — — 
Illinois T.S. Precommercial thinning  — 16 16 — — — 
Poverty Hill Clearcut (Cable Yarded) — 25 25 — — — 

1988 

Scales Timber Sale Clearcut — 34 34 0 119 119 
Bunker Hill T.S. Seed Tree Removal/Tractor 

Pile and Burn 
14  14 — — — 

Illinois T.S. Clearcut/Broadcast Burn — 32 32 — — — 
Illinois T.S. Clearcut/Tractor Pile and 

Burn 
— 25 25 — — — 

Lexington Clearcut 6 3 9 — — — 
Lexington Clearcut (Cable Yarded) 2 1 3 — — — 
Portwine Clearcut — 15 15 — — — 
Portwine Clearcut (Cable Yarded) — 12 12 — — — 
Poverty Hill Clearcut/Tractor Pile and 

Burn 
— 61 61 — — — 

1989 

Scales Timber Sale Clearcut (Cable Yarded) — 8 8 22 156 178 
Harrison Buyout 
Sba 

Clearcut/Tractor Pile and 
Burn 

— 2 2 — — — 

Illinois T.S. Clearcut/Broadcast Burn — 19 19 — — — 
Lexington Clearcut/Tractor Pile and 

Burn 
40 11 51 — — — 

Mountain Boy Seed Tree Seed — 36 36 — — — 
Mountain Boy Clearcut/Tractor Pile and 

Burn 
— 89 89 — — — 

Mountain Boy Seed Tree Removal/Tractor 
Pile and Burn 

— 22 22 — — — 

Portwine Clearcut — 21 21 — — — 

1990 

Portwine Clearcut/Tractor Pile and 
Burn 

— 58 58 — — — 
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Table F-1. USFS Past, Present, and Future Foreseeable Actions Within the Sugarberry Project Area 
(continued). 

F-2 Appendix F – Past, Present, and Foreseeable Future Action in the Sugarberry Project Area 

Within 
Project  

Within 
Project  

Project 
Year 

NEPA  
Document Name Activity N Y 

Total 
Acres N Y 

Annual 
Total 
Acres 

Portwine Clearcut (Cable Yarded) — 19 19 — — — 
Stowman Clearcut/Tractor Pile and 

Burn 
— 77 77 — — — 

Stowman Clearcut (Cable Yarded) — 20 20 40 374 414 
Lexington Clearcut 10 5 15 — — — 
Lexington Clearcut (Cable Yarded) 68 56 124 — — — 
Mountain Boy Clearcut/Tractor Pile and 

Burn 
— 2 2 — — — 

Portwine Clearcut (Cable Yarded) — 32 32 — — — 
Poverty Hill Clearcut/Tractor Pile and 

Burn 
— 17 17 — — — 

Rose Ranch Clearcut/Tractor Pile and 
Burn 

— 23 23 — — — 

Scales Timber Sale Clearcut/Tractor Pile and 
Burn 

— 130 130 — — — 

Scales Timber Sale Clearcut/Broadcast Burn — 22 22 — — — 
Scales Timber Sale Clearcut(Cable 

Yarded)/Broadcast Burn 
— 110 110 — — — 

1991 

Unknown Clearcut 4 — 4 82 397 479 
Bellevue Yg Commercial Thinning — 307 307 — — — 
Bellevue Yg Single-tree selection  — 76 76 — — — 
Gibsonville Clearcut/Broadcast Burn 4 — 4 — — — 

1992 

Peterson T.S. Clearcut 68 7 75 72 391 463 
Brushy Creek Clearcut/Tractor Pile and 

Burn 
— 55 55 — — — 

Peterson T.S. Clearcut (Cable Yarded) 17 — 17 — — — 
Scales Timber Sale Clearcut(Cable 

Yarded)/Broadcast Burn 
— 26 26 — — — 1993 

Unknown Clearcut/Tractor Pile and 
Burn 

— 28 28 17 109 125 

Brushy Creek Clearcut/Tractor Pile and 
Burn 

— 29 29 — — — 

Peterson T.S. Clearcut(Cable 
Yarded)/Broadcast Burn 

7 — 7 — — — 1994 

Rose Ranch Clearcut/Broadcast Burn — 74 74 7 103 110 
Big Hill T.S. Clearcut(Cable 

Yarded)/Broadcast Burn 
26 — 26 — — — 

1995 
Brushy Creek Clearcut/Broadcast Burn — 74 74 26 74 100 
Howland Flat 
Thinning 

Commercial Thinning — 77 77 — — — 

1997 
Pc Snow Damage 
Ssts 

Seed Tree Seed — 4 4 0 81 81 

Howland Flat 
Thinning 

Seed Tree Seed — 6 6 — — — 

1998 
Howland Flat 
Thinning 

Commercial Thinning — 129 129 0 135 135 

1999 Portwine Clearcut(Cable 
Yarded)/Broadcast Burn 

— 37 37 — — — 
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Table F-1. USFS Past, Present, and Future Foreseeable Actions Within the Sugarberry Project Area 
(continued). 

Appendix F – Past, Present, and Future Foreseeable Actions on Private Land in the Sugarberry Project Area F-3 

Within 
Project  

Within 
Project  

Project 
Year 

NEPA  
Document Name Activity N Y 

Total 
Acres N Y 

Annual 
Total 
Acres 

Portwine Seed Tree Removal (Cable 
Yarded) 

— 31 31 0 68 68 

Bellevue Yg Precommercial thinning  — 70 70 — — — 
Bellevue Yg Seed Tree Removal — 11 11 — — — 
Portwine Precommercial thinning  — 111 111 — — — 
Poverty Hill Precommercial thinning  — 87 87 — — — 

2003 

South Fork DFPZ Mastication 101 — 101 101 279 380 
Lower Slate Hand Cut Pile Burn — 188 188 — — — 
Lower Slate Hand Thin — 41 41 — — — 
Lower Slate Mastication — 591 591 — —  

2004 

Upper Slate Mastication — 225 225 0 1044 1044 
Bellevue Yg Mastication — 32 32 — — — 
Upper Slate Hand Cut Pile Burn — 556 556 — —  
Upper Slate Hand Cut Pile 

Burn/Underburn 
— 46 46 — — — 

Upper Slate Hand Cut/Underburn — 89 89 — — — 

2005 

Upper Slate Underburn — 18 18 0 740 741 
2006 South Fork DFPZ Commercial Thinning 13 — 13 13 0 13 

American House 
Ssts 

Sanitation Salvage — 79 79 — — — 

La Porte Pines Mastication — 59 59 — — — 
La Porte Pines Mastication/Hand Cut Pile 

Burn 
— 4 4 — — — 2007 

Portwine CYFA 
Prescribed Fire 
Study 

Prescribed Fire  — 6 6 0 148 148 

Portwine CYFA 
Prescribed Fire 
Study 

Hand Thin — 25 25 — — — 

2008 
South Fork DFPZ 
Unit 30 

Commercial 
Thinning/Underburn 

100 11 111 100 36 136 

 Grand Total 486 4,591 5,078 486 4,591 5,078 
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F-4 Appendix F – Past, Present, and Foreseeable Future Action in the Sugarberry Project Area 

Table F-2. Past, present, and future foreseeable actions on private land in the Sugarberry Project area. 
Within Project Within Project Project 

Year Activity N Y 
Total 
Acres N Y 

Annual Total 
Acres 

Clearcut 17 388 405 — — — 
1985 

Selection 177 508 685 194 896 1,090 
Clearcut 104 451 554 — — — 

1995 
Selection 745 2,367 3112 849 2,818 3,666 
Seed Tree Removal — 25 25 — — — 
Selection — 16 16 — — — 1997 
Shelterwood  Removal — 15 15 0 56 56 
Clearcut — 19 19 — — — 
Group Selection 26 73 99 — — — 
Selection — 88 88 — — — 

2000 

Shelterwood  Removal 81 85 166 107 265 371 
Selection 459 21 480 — — — 

2001 
Shelterwood  Removal — 71 71 459 92 551 
Group Selection — 576 576 — — — 

2003 
Shelterwood  Removal — 12 12 0 588 588 
Clearcut 5 17 22 — — — 
Group Selection — 190 190 — — — 2004 
Shelterwood  Removal 293 453 747 298 660 958 
Clearcut 0 1 1 — — — 
Commercial Thin — 63 63 — — — 
Group Selection 0 430 430 — — — 
Sanitation Salvage — 15 15 — — — 
Selection 1 59 60 — — — 

2005 

Shelterwood  Removal 0 11 11 2 579 580 
2006 Group Selection 7 723 730 7 723 730 

Clearcut — 73 73 — — — 
Group Selection 72 634 707 — — — 
Rehabilitation — 76 76 — — — 
Sanitation Salvage — 68 68 — — — 
Seed Tree Removal — 14 14 — — — 
Selection 64 51 115 — — — 

2008 

Shelterwood  Removal 55 107 161 190 1,023 1,213 
Grand Total 2,106 7,699 9,805 2,106 7,699 9,805 
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Appendix G 
Sugarberry Project Maps 

These maps may be viewed individually  
by opening the folder named “Appendix G Maps” 

• Sugarberry Alternative B Treatment Units 

• Sugarberry Alternative C Treatment Units 

• Sugarberry Roads Treatment, Aquatic and Riparian Ecosystem Restoration (2 Maps) 

• Flame Lengths by Alternatives 

• Fire Type by Alternatives 

• Planned and Proposed Projects on the Feather River Ranger District 

 
 




