
 

 
 

 

 
 
 
December 16, 2013 
 
Forest Plan Revision 
Inyo National Forest 
351 Pacu Lane, Suite 200 
Bishop, CA 93514 
 
Sent via email: comments-pacificsouthwest-inyo@fs.fed.us 
 
Re:  Feedback on Draft Inyo Forest Assessment 
 
To the Planning Team: 
 
Thank you for the opportunity to comment on the Draft Forest Assessment for the Inyo National 
Forest (INF).   
 
We found many aspects of the INF assessment to be similar to the draft assessments for the 
Sierra and Sequoia national forests.  Because of this quite a few of our comments are similar or 
exactly the same as comments we made on the SNF and SQF assessments.  To the extent that we 
provide additional comments on the INF assessment that are global and general in nature, they 
apply equally to the SNF and SQF forest assessments.  We plan to share this perspective with the 
Regional Planning Team.   
 
One aspect of the Inyo process to develop the draft forest assessment that differs from the other 
two forests is the creation of the “topic papers” that are posted on the INF website. We note that 
these “topic papers” are not the same as the chapters posted on the WIKI.  Because of these 
multiple documents, it is unclear to us the specific information that will be used to assess the 
need to change the forest plan and to develop a new draft forest plan.  It is also not helpful to 
suggest as has been done in several places in the draft assessment that the revised forest plan will 
rely on the available information.  The assessment process is intended to identify and summary 
the available information on trends and conditions.  We ask that you develop one forest 
assessment document, as directed by the planning rule, and clearly identify its scope and content.   



 
I. Overview 
 
The following comments are offered in the spirit of problem solving and the development of the 
best possible revised land management plan for the INF.  We believe that integration among 
resource areas is one of the first steps to solving complex natural resource issues.  As you will 
see from our comments below, we do not think that the themes in each of the 15 chapters of the 
draft assessment are sufficiently integrated.  For instance, Chapters 1 to 3 and 5 are the basis for 
evaluating the ecological condition of the landscape.  Chapters 4 and 6 through 15 largely relate 
to the social, cultural and economic drivers that affect the environment and that are important to 
people.  At a minimum, the assessment would benefit from increased integration of the 
conditions and trends from Chapters 1 through 3 and 5.  The integration might best be achieved 
through the use of a series of tables that reflect the condition and trend by habitat type and that 
identify: 
 

• A definition of the attribute (e.g. key ecosystem characteristic) being evaluated  
• The indicator(s) used to evaluate trend or condition, including how it will be measured 

for the purposes of evaluating the effectiveness of current and future forest plan 
components 

• The stressors or drivers affecting this element, and  
• A clear statement of trends and conditions under the current plan, as well as a description 

of reference conditions (using NRV or other valid methods to estimate) for ecosystem 
characteristics 

 
In addition to narrative, we believe this information could be summarized in tables.  Much of this 
information appears in the “topic papers,” but it has not been summarized or integrated in the 
draft forest assessment.  Bringing forward summary tables from the topic papers would also 
provide an opportunity to clearly link at-risk species with the principle habitat types and habitat 
elements (i.e. key ecosystem characteristics) that affect their distribution and persistence.  
Integration among these four topics (chapters) also will improve our ability to identify changes in 
management/existing plan components that are needed to provide for ecological sustainability 
and to support the ecosystems services that are addressed in Chapters 6 to 15.   
 
In addition to this issue about integration, we are very concerned that the Draft Forest 
Assessment (dated November 2013) does not provide the information necessary to evaluate the 
need to change the direction in the current forest plan.  The introduction to the forest assessment 
(p. 5) indicates that:   
 

“This document represents the assessment stage and is designed to rapidly evaluate 
readily available existing information about relevant ecological, economic, and social 
conditions, trends, and sustainability and their relationship to the current land 
resource management plan within the context of the broader landscape.” (Emphasis 
added.) 

 
The forest assessment presents information on trends and conditions, but rarely addresses how, 
specifically, the current forest plan affects, either positively or negatively, those trends and 
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conditions.  For example, the lack of fire is identified in Chapter 1 as negatively affecting 
ecological integrity.  However, the forest assessment does not evaluate the ability of the forest 
plan to support managed fire1.  In this example, we know that there are social constraints on the 
use of managed fire (e.g., air quality, human safety, human perceptions, etc.), but the forest 
assessment leaves unaddressed whether there are barriers in the plan to using managed fire.  For 
instance, prohibitions on the use of managed fire could be embedded in the goals, objectives, 
land allocations, suitability of uses, or standards in the current forest plan2.  For those ecological 
conditions exhibiting negative trends, we must be able to evaluate the degree to which the 
current forest plan contributes to or alleviates that condition.  This information will enable us to 
focus on those areas of the current forest plan that may need to be revised in order to reverse 
trends and improve conditions.      
 
In order to facilitate a meaningful need for change analysis and determination, as well as to 
develop future plan components that are responsive to changing conditions, the assessment 
should more strongly consider the effects of possible future scenarios for stressors and other 
relevant factors beyond control of the agency (including climate change) on target planning 
resources (e.g. necessary ecological conditions or key ecosystem characteristics) under the 
current plan.  Likely future scenarios should be systematically applied to the target planning 
resources, and the scenarios should be based on the best available scientific information. 
 
We are also concerned that the assessment does not adequately lay the groundwork for an 
effective monitoring and adaptive management program.  According to the planning rule, the 
assessment should be used to inform the development of the monitoring program (219.5(a)(3)). 
The monitoring report must in turn be used to “inform adaptive management of the plan area” 
(219.12(d)(2)).  Adaptive management must therefore be built into the design of the assessment 
by using existing information to establish hypotheses for testing.  Further, the draft directives 
explicitly direct assessments to advance adaptive management.  Chapter 40 states that during the 
assessment phase, responsible officials should “gather and evaluate information to form a basis 
for plan decision making, and identify key assumptions, areas of uncertainty, and risks” (FSH 
1909.12, 41).  We feel that the assessment could have a more robust discussion of underlying 
assumptions and areas of uncertainty, including a discussion of how effectiveness monitoring of 
plan components could verify assumptions and reduce uncertainty.  Uncertainty should be 
documented and flagged as potential questions for adaptive management that pertain to specific 
plan components.  Generally, uncertainty and assumptions regarding the relationship between 
ecosystem level plan components and species persistence need to be flagged for attention to 
facilitate future viability determinations and effectiveness monitoring strategies. 
 
In the sections below, we identify additional information for specific topics that we find missing 
from the assessment yet is critical to include.  We also provide comments on aspects of the forest 
plan we believe need to change to address adverse trends and conditions and to improve the 
delivery of ecosystems services.  Many of the changes to the forest plan that we recommend 

1 We define managed fire as any ignition, i.e., intentional, planned, human-caused, or naturally-caused, that is 
managed for ecological benefit. 
2 Below, we will address fire as an ecological process, in addition to other resource areas and what we see as barriers 
in the forest plan to reversing this negative ecological trend.    
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below were identified in National Forests in the Sierra Nevada: A Conservation Strategy 
(Britting et al. 2012; 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/SN_Conservation_Strate
gy_web3-14-13.pdf).  In addition to recommendations on changes to the forest plan, the 
conservation strategy provides recommendations on changes in policy and practice aimed to 
improve the management of natural resources.  For convenience, we have organized these 
comments by the topic areas and in the order that they appear in the Draft Forest Assessment.   
 
II. Chapter 1: Ecological Integrity 
 
The use of ecological integrity as a principle for guiding management appropriately is 
highlighted in the draft assessment.  We note that the definition of ecological integrity suggests 
that ecological resilience is embedded in the concept of ecological integrity and is an integral 
component. It would be useful to highlight the principles of ecological resilience and their 
critical importance to the development of management strategies that ensure resiliency is 
achieved.   
 

A. A systematic process for conducting ecosystem integrity assessments is 
needed. 
 

It is not clear whether the assessment considered the direction provided in the draft directives 
pertaining to identifying and selecting key ecosystem characteristics (FSH 1909.12 12.14) and 
assessing ecosystem integrity (FSH 1909.12 12.15).   
 
The process, as we understand it, includes a number of sequential steps that should be 
systematically followed and described in the assessment report, including a documentation of 
how best available science information was applied (the steps are outlined in FSH 1909.12 
12.11).  The procedural steps include (for each targeted ecosystem): 1) selection of key 
characteristics; 2) description of reference conditions for the key characteristic (using NRV or 
another approach); 3) evaluation of the current condition and trend for the characteristic under 
the current forest plan components; 4) status of integrity for the ecosystem being evaluated (a 
comparison of future integrity under the current plan to reference conditions.  In other words, an 
evaluation of whether current plan components will maintain or restore ecosystem integrity 
moving forward.).  Although it is not appropriate for the assessment to determine a need to 
change plan components, the assessment should clearly identify future ecosystem integrity 
conditions under the current plan (considering likely future environments and stressors) and 
compare those parameters to reference conditions (NRV or otherwise), so that a meaningful need 
for change analysis can occur during the planning phase.   
 
The Inyo assessment selects five categories of characteristics (NRV of vegetation, vegetation 
diversity, special habitats, fire, and connectivity) to assess ecological integrity (p. 17).  The 
directives suggest, and we agree, that the critical criteria for selection of key ecosystem 
characteristics is that the characteristic be important for establishing new plan components (and 
evaluating existing plan components) that support “conditions necessary to maintain or restore 
the ecological integrity of ecosystems.”  Therefore the assessment should describe why the 
selected key characteristics are best suited to evaluate and plan for future ecosystem integrity.  

SFL et al. comments on the INF draft forest assessment (12-16-13) 4 
 

http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/SN_Conservation_Strategy_web3-14-13.pdf
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/SN_Conservation_Strategy_web3-14-13.pdf


Criteria are provided in the directives 12.14, and include consideration of ecological principles 
such as representativeness and redundancy.  Furthermore, and of particular importance to our 
comments below, the target characteristic should describe “ecological conditions needed for 
threatened, endangered, proposed, candidate or species of conservation concern” (12.14).  This is 
the key consideration that links the at-risk species evaluation to the selection, evaluation, and 
eventual development of coarse-filter plan components that will sustain individual species. 
 
By definition a desired condition is “a description of specific…ecological characteristics” that 
“must be described in terms that are specific enough to allow progress toward their achievement 
to be determined” (36 CFR 219.7).  To evaluate the current plan, the assessment must describe 
projected future conditions for each selected key ecosystem characteristic under the current plan 
in specific terms so that the need to change the plan component can be effectively evaluated.  
And to build an effective desired future condition plan component, the assessment must describe 
reference conditions (using NRV or another valid method) for each selected key ecosystem 
characteristic in similarly specific and measurable terms.3  The assessment does not 
systematically present information on the reference condition or future trend of key 
characteristics that strongly contributes to the evaluation and development of concise plan 
components, including desired conditions, objectives, standards and guidelines.  Information 
(including uncertainty and assumptions) should be concisely and systematically packaged and 
presented around each selected key characteristic, so that effective future plan components, and 
monitoring questions, can be built around each key ecosystem characteristic.   
 

B. Integration of ecosystem characteristics and species needs 
 
We are very concerned about the lack of integration between ecosystems/habitat types and 
species (at-risk or otherwise).  The new planning rule adopts “a complementary ecosystem and 
species-specific approach to maintaining the diversity of plant and animal communities and the 
persistence of native species in the plan area” (36 CFR 219.9).  The ecosystem aspect of the new 
approach is “intended to provide the ecological conditions to both maintain the diversity of plant 
and animal communities and support the persistence of most native species in the plan area.” 
(Ibid.)  In addition, if the ecosystem approach is not sufficient to provide for at-risk species, 
additional species-specific approaches are to be incorporated into the forest plan (Ibid.).  The 
combination of the ecosystem and species-specific approaches are intended to ensure for both 
ecological integrity and ecological diversity (Ibid.).    
 
Currently, the forest assessment does not provide the synthesis of ecosystem, habitat, and species 
conditions necessary to evaluate the current plan’s contribution to ecological integrity and 
ecological diversity, or to build effective and sufficient coarse-filter plan components to meet 
regulatory diversity requirements.  Assessments that fail to integrate necessary ecological 
conditions for species conservation into the ecosystem assessment will yield forest plans that are 

3 It appears that the assessment is confused by the application of NRV to vegetation, while it is our understanding 
that NRV (or another valid approach to describing reference conditions) should be described for each selected 
characteristic.   
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forced to rely too heavily on single species based plan components.  To a limited extent, the 
forest assessment characterizes species at-risk (Chapter 5), but neglects to link those species (as 
well as less vulnerable species) to the ecosystems/habitat types and their reference or future 
condition under the current plan (i.e., their structure, function, composition, and connectivity), 
and drivers/stressors that are (or should be) identified in Chapters 1-3.  This is a fundamental 
step of integration in the assessment, as described in the relevant sections of the draft directives 
(12.14 and 12.55).  It is essential for the assessment to establish the connection between coarse-
filter ecosystem characteristics/habitat conditions and the species that depend upon them for 
persistence so that one can: 
 

• Discuss reference conditions and evaluate the condition and trend of the landscape; and  
• Use the assessment to then determine if the likely future condition under the current plan 

satisfies the requirements for ecological integrity and ecological diversity established in 
the planning rule, including whether future ecological conditions under the current plan 
will meet species diversity requirements (e.g. viability of species of conservation 
concern).   
 

It is also critical that the connection between ecosystem characteristics/habitat conditions and 
species persistence be established in order to evaluate the effect of the current forest plan and to 
form the basis for a determination of whether other plan components should be designed to 
ensure that ecosystem and species conservation requirements under the planning rule will be met.   
 
In particular, the assessment should evaluate the connection between ecological conditions 
(current and expected future conditions under the current plan) and changes to species 
populations, as outlined in the draft directives (FSH 1909.12 12.55).  The assessment should 
project long-term conservation outcomes for at-risk species, factoring in selected scenarios for 
uncontrollable stressors (e.g. climate impacts).  For species of conservation concern, the 
assessment should project viability using the parameters found in the definition of viability in the 
planning regulation (i.e. under present plan components, will future distribution of species of 
conservation concern be sufficient for the population to be resilient and adaptable to stressors 
and likely future environments?).  Without this information, it will be challenging to develop 
plan components to sustain at-risk species.  The assessment should document the assumptions 
inherent in the relationship between ecological conditions and changes in population so that 
those can be tested through monitoring and adaptive management. 
 
It is also appropriate for the assessment to evaluate focal species, since the stated purpose of 
focal species is to make inferences and provide information about ecological integrity and 
ecological conditions.  Therefore focal species should be part of the overall strategy for 
identifying species at risk and key ecological conditions. 
 
We suggest that tables or matrices be used to organize the available information on ecosystem 
condition and to relate this information to species needs.  We suggest that a table similar to one 
presented in Living Assessment for the Sierra National Forest (Table 1.6 in WIKI Chapter 1, line 
979; July 2, 2013 snapshot) could be used to evaluate the connection between species needs and 
broad scale habitat trends.  Table 1, below, is an excerpt of this table that could be revised to 
reflect information relevant to the INF.   
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Table 1.  Example of how the estimated trends in amount and condition of habitat types on the 
INF from 2001 to 2010 could be organized. Table format excerpted from SNF WIKI Chapter 1, 
Table 1.9 (snapshot taken July 2, 2013). 
 

Habitat Type Proportion 
of INF Estimated Trends 2001-2010  

Lakes and Riverine  TBD To be determined (TBD) 
Wet Meadow TBD TBD 
Sagebrush TBD TBD 
Shrublands (Chaparral) TBD TBD 
Oak-associated Hardwoods and Hardwood TBD TBD 
Coniferous Forest, early seral TBD TBD 
Coniferous Forest, Complex Early Seral TBD TBD 
Coniferous Forest, Mid Seral  TBD TBD 
Coniferous Forest, Late Seral, Closed Canopy TBD TBD 
Coniferous Forest, Late Seral, Open Canopy TBD TBD 
Other Land Cover  TBD TBD 
Total  100  

 
By associating the habitat types in the table above with the species that are dependent on them, 
one can begin to evaluate linkages between specific measurable ecosystem characteristics and 
habitat condition/trend and species condition/trend and persistence over time.     
 
We developed the following tables as examples of how species and critical habitat elements 
could be related to ecosystem types/habitat types.  As examples, we evaluated the species 
associated with two habitat types: wet meadows and closed canopied, late-seral coniferous 
forests (Tables 2a and 2b).  We also identified several finer scale habitat elements that are critical 
to examine when assessing if habitat needs are being met for these species.  These should be 
considered examples of how to associate given species with specific habitat conditions and 
should not be interpreted as exhaustive for either the species representing the habitat condition or 
the habitat attributes essential to the species.  Also, please note that the examples are not limited 
to species at risk.  We included northern flying squirrel and pileated woodpecker as examples of 
important species to consider in relationship to broad scale habitats trends even though these 
species are not presently view to be at risk.  Nonetheless, it is important to consider these species 
to ensure that the forest plan provides for habitat conditions because their population health 
directly contributes to the health of some of the species at risk.  For instance, northern flying 
squirrel is a key prey species for California spotted owl and pileated woodpecker serves as an 
essential “engineer” by creating large cavities that can be used by secondary cavity occupiers 
such as fisher and marten.   
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Table 2a. Species associated with wet meadows and some essential habitat elements.  
 

Habitat Type Species 
Essential Habitat Elements 

Standing 
Water 

Willows 
and other 

shrubs 

Complex 
meadow 

edge 

Large 
trees or 
snags 

Adequate 
grass 
height  

Wet Meadow 
(some in poor 
condition with 
decreasing 
trend) 

Great grey owl   X X X 

Willow flycatcher X X    

Sierra yellow-legged frog X     

 
Table 2b. Species associated with late seral, closed canopy coniferous forests and some essential 
habitat elements.   
 

Habitat Type Species 
Essential Habitat Elements 

Large 
Live 
Trees 

Large 
Snags 

Large 
Downed 

wood 

Complex 
Understory 

Riparian 
Interface 

Coniferous Forest, Late 
Seral, Closed Canopy  
(very low amounts, 
uncertain trend) 

Marten X X X X X 

Pileated woodpecker X X   X 

 
Determining the common habitat elements (i.e. key ecosystem characteristics or necessary 
ecological conditions) required for a variety of species is one way to establish a foundation for 
guidance in the forest plan that moves away from single species management to considering a 
group of species and for evaluating the variety of species that would benefit from conservation of 
these habitat elements.  We note that the draft directive system (FSH 1909.12, Ch. 10, 12.54) 
offers this as one approach to evaluating at-risk species.  We ask that you develop information, 
where applicable, that clearly links the necessary ecological conditions of the species covered in 
Chapter 5 to the key ecosystem characteristics, habitat types and attributes described in Chapters 
1-3.  This information will be needed to determine if the unique habitat elements required by at-
risk species can be generally provided for using the ecosystem approach or if species-specific 
plan components need to be developed.  
 
 C. Additional information or clarification needed 
 
  1. Terrestrial Ecosystems 
 
We appreciate that a connectivity analysis was presented in this chapter.  We ask that this 
connectivity analysis be extended to aquatic systems.  In addition, the analysis would benefit 
from additional summary statistics using representative species associated with specific habitat 
types.  For example, we expect the connectivity analysis for forest carnivores (reflected in one of 
the three panels) to be quite different from an analysis that used bi-state sage grouse (associated 
with sagebrush type) or willow flycatcher (associated with wet meadows with dense willow 
shrubs).  Assessing connectivity for a variety of ecosystems and species is critical to evaluating 
ecological integrity.  To facilitate the evaluation of current plan components and development of 
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future connectivity plan components, landscape scale fragmentation and patch 
characteristics/metrics (including a description of reference conditions) should be evaluated 
under the current forest plan and related to the ecological conditions necessary to support at-risk 
species such as martens and bi-state sage grouse. 
 
  2. Lotic Ecosystems 
 
There is a very brief section that presents the variety of management and uses on the Forest that 
can impact the ecological integrity of streams (p. 41). However, there is essentially no 
information that describes how or to what extent they influence/impact the same waterways. It 
would be useful to include a section describing the interaction between management and uses 
and the ecological integrity of lotic ecosystems within the Forest. This is done somewhat better 
in the Lentic Ecosystems section and consistency between the two sections is recommended. 
 
Springs are critically important not only for water supplies as stated and creating “biodiversity 
hotspots” but for the provision of consistently cold water supporting healthy fisheries. More and 
more with expected climate change impacts, springs will arguably play an increasingly important 
role in helping to mitigate impacts of warming surface waters during the late-spring/fall 
hydrograph. More information pertaining to the known condition, or their lack of, should be 
included in this section (p. 41). 
  
The section on invasive species (p. 43) should be expanded to cover the very significant threats 
associated with invasive aquatic species. We suggest that the issue of connectivity of public and 
private lands be presented and the reality that there is currently very little being done by way of 
managing for invasive species introduction. Both aquatic ecosystems and local (and distant-think 
Los Angeles) communities are threatened by the introduction of invasive species, particularly the 
quagga and zebra mussel. A call to action to mitigate this threat is warranted and the forest 
assessment is the appropriate venue to present this information. 
 
  3. Riparian Ecosystems 
 
The draft assessment (p. 44) states that “[c]changes in riparian vegetation …are more subtle and 
are influenced by other factors, such as geomorphology and springs.” Please provide an 
explanation about how changes in geomorphology and/or springs may change riparian vegetation 
and include a discussion on the drivers/causation of changes to the more subtle influences noted 
in the paragraph. 
 
In the last paragraph on p. 46, please provide references to support the statements in the final two 
sentences that make claims about the limits of damage and a recovery period of two years.   
 
The assessment (p. 47) states that part of the PFC rating of 114 reaches assessed was based on 
condition of streambank vegetation and the results of the PFC are presented. Please clarify: 1) 
the areas where the assessments were completed; and 2) whether the results were based on the 
partial rating of streambank vegetation solely or as a result of the full PFC implementation 
criteria. Please also report a breakdown of the 77% of samples that were “PFC or at risk.”   
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We are very concerned about the presentation of ecological condition/function and trend 
information provided in this chapter or in Chapters 2 and 3 on meadow ecosystems on the INF.  
Statements about the ecological conditions of the meadows on the forest tend to focus on “range 
condition” (p. 46) and refer the reader to Chapter 8 for ecological condition information.  This 
approach is a kin to referring the reader to the timber chapter for ecological information on 
coniferous forests.  We ask that you provide in chapters 1 and 2 a thorough assessment of the 
trends and conditions of meadow systems on the INF.  This is especially important since there 
are several species associated with wet meadow ecosystems that are in decline (e.g., one state 
listed, two proposed for listing) and elsewhere the degraded quality of and threats to meadows 
has been highlighted.  See for example the Meadow Business Plan developed by National Fish 
and Wildlife Foundation, USDA Forest Service and partners in 20104.  We are also aware that 
the California Department of Fish and Wildlife is currently reviewing meadow systems in an 
update to the State Wildlife Action Plan.  Their focus is on montane meadows systems, yet there 
is no mention of this work in the assessment.5  As it stands, it appears that the INF is not yet able 
to report on results of meadow monitoring collected since 2004.  The forest assessment refers to 
a study to be produced at some unspecified time in the future.  We now identify this as a chronic 
problem since results from this meadow condition analysis were first reported in March 2013 in 
the bioregional assessment and then withdrawn.  This was followed by the promise from Forest 
Service staff of a report of meadow condition in July 2013, and now it appears that delivery has 
been postponed again.  This is unacceptable given the high ecological value of meadow 
resources and their importance in maintaining ecological integrity and diversity on INF. 
  
The discussion on connectivity (p. 48) states that roads, roads crossing etc. all block connectivity 
of aquatic and riparian habitat and then indicates that there is no specific information on these 
types of conditions for the INF. It is assumed that the second statement is saying that the Inyo 
NF has no specific information about the impacts or relationships between roads, road crossing, 
etc. and the connectivity of aquatic and riparian habitats. If this is the situation, it could be stated 
more clearly. In addition, we expect that there would be at least some data or anecdotal 
information that could be presented, even if it was limited to such as known number of road/trail 
stream crossings, number dams diversion etc. for instance, wouldn’t some of this information be 
included in any timber management plan and/or the travel management plan(s) that were 
prepared for the INF? 
 
With respect to connectivity, it is stated (p. 49) that there has been extensive riparian and aquatic 
monitoring completed by SCE and the Forest since 1991 “in riparian areas where dams and 
diversions are.  Information on dams and diversions can be found in Chapter 2….” This 
statement seems inconsistent with the comments on p. 48 where it is stated that there is no 
specific information on these types of conditions [dam and diversion dewatering included]. 
Please clarify and make consistent these contradictory statements in the final assessments.  We 
note that if in fact the Inyo NF does not have any, or at least adequate, data/information about the 

4 http://www.nfwf.org/sierranevada/Documents/Sierra_Meadow_Restoration_business_plan.pdf 
5 We are also aware of a meadow working group in which the Forest Service and other stakeholders are developing 
criteria to assess meadow restoration and prioritize future restoration actions.  This ongoing work is an example of 
one way to extend the capacity of the Forest Service to undertake restoration and should be mentioned in the 
assessment.  
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extent and impacts of various activities (such as roads, road crossings, recreational uses grazing, 
etc.) on habitat connectivity, it would seem that collecting such information should be reported 
as an extremely high priority for monitoring.  
 
  4. Information gaps 
 
It would be useful to tie information regarding threats to the forests, ecological integrity and 
principles of ecological resilience together somehow. For example, the apparent lack of 
information about riparian and aquatic habitat connectivity is important and without such 
knowledge, a key element of ecological resilience remains without sound information for 
management purposes. Connectivity is discussed somewhat but the various linkages between 
connectivity of different habitat types, the role of refugia, representation and repetition of habitat 
types etc. are not integrated at any point to help gain a better, bigger picture of the health of 
forested areas. 
 
 D. Comments on the Conclusion Section 
 
Last sentence (p. 196: “Under effective grazing management, aquatic and riparian conditions are 
expected to improve across the Forest.”) is controversial and vague. Specifically, what is “effective 
grazing management”?  We are very concerned about grazing management and ask that you 
include more detail here with guidelines to define “effective grazing management.” 
 
 E. Changes to the Forest Plan to Improve Resource Conditions 
 
Based on our review of the INF forest plan, we recommend that the forest plan be revised to 
more clearly and proactively take action to improve conditions and reverse specific trends.  In 
Table 3 below, we identify conditions reported in the forest assessment about which we are 
concerned, the action to take, and offer examples of recommended changes to the forest plan.  
Additional recommendations for changes to make to the forest plan as well as other policy and 
planning actions to take are provided in the National Forests in the Sierra Nevada: A 
Conservation Strategy (Britting et al. 2012).  The web links to relevant sections of this document 
have been provided below Table 3 and full website link are also provided below Table 3.  
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Table 3.  Ecological conditions that indicate a need to change the current forest plan, including 
the practice to be changed and a sample of recommendations on how the forest plan could be 
changed to affect this practice.  The table below contains hyperlinks to the specific sections of 
Britting et al. (2012) that contain additional recommendations.   
 

Condition Change in 
Practice 

Examples of Changes to Forest Plan and 
Policy to Support Practice 

Lack of periodic 
fire  

Increase use of 
managed fire6 

Change objectives/strategies to emphasize use of managed fire 
of all types; set targets for the accomplishment of managed 
fire 

Allow use of managed fire in nearly all land allocations (i.e., 
change suitability of use for this practice) 

Revise limitations in den buffer allocation to provide greater 
latitude to use managed fire. 

 
For additional recommendations see Restoring Fire as an 
Ecological Process (in Britting et al. 2012)   

Stands are 
homogeneous and 
uniform 

Increase within 
stand complexity 

Use managed fire to enhance understory species 
Limit tree planting and herbicide use to allow development of 

early seral species 
 
For additional recommendations see Structural Diversity of 
Forest and Adjacent Habitats (in Britting et al. 2012)   

Large structures 
(trees, snags, and 
downed logs) are 
missing 

Adequately recruit 
and retain large 
elements 
 
Manage insects and 
pathogens to 
produce desirable 
levels of activity, 
decay, and rot 

Retain larger green trees cut for restoration purposes as snags 
or downed wood 

Manage tree density to provide ecologically beneficial levels 
of density induced mortality 

Limit removal of snags to those necessary to address safety 
 
For additional recommendations see the following sections in 
Britting et al. (2012) : 
Structural Diversity of Forest and Adjacent Habitats 
Maintain and Restore Old Forest Habitats and Associated 

Species 
Conservation of Species at Risk and Appendix A: Species 

Assessments and Conservation Measures 
Lack of complex 
early seral stages 

Manage post-fire 
wildfire 
environment to 
enhance and protect 
complex early-seral 
conditions 

Limit post-fire salvage to that necessary to address public 
health and safety 

Avoid road construction in post fire environments 
Develop planting strategies only for areas that clearly indicate 

the local seed source is no longer available 
Planting strategies incorporate principles of heterogeneity and 

stand variability 
 
For additional recommendations see Structural Diversity of 

Forest and Adjacent Habitats (in Britting et al. 2012)   

6 We define managed fire as any ignition, i.e., intentional, planned, human-caused, or naturally-caused, that is 
managed for ecological benefit. 
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Condition Change in 
Practice 

Examples of Changes to Forest Plan and 
Policy to Support Practice 

Species movement 
compromised by 
human-caused 
events such as 
wildfire, climate 
change, 
development of 
roads, logging, 
water diversions 
and other 
development 

Provide for 
movement and  
connectivity for a 
variety of species 
and ecosystems 

Develop a connectivity network as a land allocation 
Includes both terrestrial and aquatic ecosystems in the 

connectivity network 
Utilize data from the Citizen’s Roadless Inventory completed 

by CWC to assess connected landscapes 
Incorporate special designations into connectivity network 

(e.g., special interest areas and resource natural areas, 
wilderness areas) 

Evaluate representation of habitat types and determine gaps in 
representation  

Include both terrestrial and aquatic habitats in the connectivity 
network 

 
For additional recommendations see the following sections in 
Britting et al. (2013) : 
Restore and Maintain Aquatic Ecosystems 
Conservation of Species at Risk and Appendix A: Species 

Assessments and Conservation Measures 
Species Movement and Habitat Connectivity 
Protecting Roadless Areas and Recommending New 

Wilderness Area 
Special Interest Areas and Research Natural Areas 

Drying of 
meadows  

Reduce 
disturbances that 
lead to compaction, 
channel incision, 
and stream bank 
degradation  

Prohibit grazing in wet meadows systems with incised 
channels or early drying 

Relocate trails and roads that disrupt meadow hydrology 
Rehabilitate incised channels and restore natural channel(s) 
  
For additional recommendations see Restore and Maintain 

Aquatic Ecosystems (in Britting et al. 2012)   
Loss of shrub 
cover in wet 
meadow systems 

Increase water 
availability and 
limit hedging 

Prohibit grazing of willows and other shrubs 
 
For additional recommendations see Restore and Maintain 

Aquatic Ecosystems (in Britting et al. 2012)   
 
The following are web links for sections of National Forests in the Sierra Nevada: A 
Conservation Strategy (Britting et al 2012) that are cited in the table above. 
 

Restoring Fire as an Ecological Process 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_A_Restoring%20Fire%20as%20Ecological%20Process.pdf 
 
Structural Diversity of Forest and Adjacent Habitats 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_B_Structural%20Diversity.pdf 
 
Maintain and Restore Old Forest Habitats and Associated Species 
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http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_C_Maintain%20and%20Restore%20OG%20Forest.pdf) 

 
Restore and Maintain Aquatic Ecosystems 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_D_Restore%20and%20Maintain%20Aquatic%20Ecosystems.pdf 
 
Conservation of Species at Risk  
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_E_Conservation%20Species%20at%20Risk.pdf 
 
Appendix A: Species Assessments and Conservation Measures 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/Appendix%20A%20Species%20Revised.pdf 
 
Species Movement and Habitat Connectivity 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_F_Species%20Mvmt%20and%20Habitat%20Connectivity.pdf 
 
Protecting Roadless Areas and Recommending New Wilderness Area 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_I_Roadless%20Areas%20and%20New%20Wilderness.pdf 
 
Special Interest Areas and Research Natural Areas 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStra
tegy/IV_K_SIAs%20and%20RNAs.pdf 

 
III.  Chapter 2: Assessing Air, Water and Soil Resources 
 
 A. Air resources 
 
There is a statement (p. 52) about the ranking and interpretation of ranking for the CA portion of 
the Forest but not for Forest area in NV. For consistency purposes, please include similar 
information for both CA and NV. 
 
 B. Water Resources 
 
Are the findings of the cumulative watershed effects studies (p. 53) solely based on % 
impervious area or are there other criteria included? If so, it would be helpful to present other 
criteria and how the comprehensive results speak to the cumulative effects on watershed health. 
 
Please provide citations to the claims on p. 53 that recent grazing practices are improving 
conditions. 
 
We are very concerned about the data that shows that 55% of the sites where cattle were present 
had elevated fecal coliform levels. It’s a serious concern for grazing management if the majority 
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of grazing allotments had elevated fecal coliform.  What actions are being implemented by the 
INF to address this water quality issue? 
 
The assessments states (p. 54) that “Water quality on the Inyo NF is generally good, due to low 
population and levels of development.” This statement is partially true but there are lots of 
exceptions to that statement. For example past mining practices contaminated rivers with arsenic 
and mercury. Natural bedrock has contaminated water with arsenic, manganese, and mercury. 
Please add sections on naturally and anthropogenically contaminated water and expand on their 
status and trend.  
 
 C. Soil resources 
 
There is no information pertaining to soil resources that are contaminated (see p. 54). For 
example within the Inyo National Forest there are several mine sites that have severely 
contaminated soil from anthropogenic mining and other practices.  Please provide information on 
soil contamination and likely trends. 
 
 D. Existing Uses and Future Trends 
 
There is a brief statement about the Mammoth Mountain Ski Area (MMSA) and its use of 
groundwater (p. 56). However, there is no mention about the quantity or location of groundwater 
extraction. Please include data that illustrates the use of groundwater for recreational use and use 
the MMSA as one example of how this demand affects resources.    
 
There is no mention at all about June Mountain and there should be on p. 56. 
 
There is also no mention at all of the role of ORMAT and the use of groundwater in this section 
(e.g., p. 56). Granted it is covered elsewhere (sparsely), given the very significant extraction of 
groundwater by ORMAT, it seems appropriate to include them here, as with the MMSA. Also, 
suggest fact check on the statement that MMSA is the single largest extractor of groundwater 
relative to ORMAT. The ORMAT EIR should have extensive information about existing and 
proposed groundwater use as well as additional information about groundwater resources in the 
Mammoth Lakes Basin. 
 
The first paragraph on p. 57 briefly discusses number of water rights. Further description of 
water rights, including information about the quantity of water that is granted with existing water 
rights from the forest is relevant to assessing status and trend. Likewise, please provide 
information on total water yield from the Forest. In addition, a discussion regarding water 
ways/watersheds that have been determined/designated as being “fully appropriated” would be 
useful. Together, one could better understand the relationship between how much water is 
available, how much is already allocated via water rights, how much is available for future 
domestic demands as well as describing current water use for environmental purposes. A key 
principle of the revised forest plan should be to ensure minimum levels of water to support 
ecosystem goods and services are maintained. Doing so is consistent with the MUSYA 
requirements. 
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We recommend that the Inyo-Mono Integrated Regional Water Management Plan (http://inyo-
monowater.org/inyo-mono-irwm-plan-2/inyo-mono-irwm-plan/) be used as a source document to 
characterize water resources in the region.  
 
 E. Comments on the Conclusion Section 
 
In the conclusion section (p. 196), please include “mining” in the last sentence pertaining to 
water quality impacts. 
 
IV. Chapter 3: Assessing System Drivers and Stressors  
 

A. Information that is missing 
 

1) Climate Change 
 
We were pleased to see that the assessment mentions climate change in multiple contexts, 
including as a threat to ecological integrity, to special habitats, to multiple at-risk species, and 
other resources. However, the discussion of climate change is, in most cases, broad, general, and 
speculative, and lacks supporting references. Page 16 describes climate change as an 
“uncertainty,” which misrepresents the scientific consensus about the reality of climate warming; 
while there are indeed uncertainties associated with climate change impacts, these would be 
better discussed in the discussion of specific effects, rather than giving climate change an overall 
status as “uncertain.” There are multiple other instances in the document where climate change is 
discussed as an “uncertain” or “unknown.” In addition, the mentions of climate change in the 
document are usually limited to lists of stressors, such as this one on page 32: “[Special habitats] 
are impacted by invasive plant species, habitat fragmentation, uncharacteristically frequent fire, 
surface mining, post-fire disturbance, illegal marijuana cultivation, and climate change.” These 
very general references are not sufficient to give the reader a clear picture of the threat posed by 
climate change, let alone to allow consideration of how adaptation options might be developed 
and implemented. 
 
The assessment would benefit from a fuller and more science-based elaboration of climate 
change projections in the region, and their potential impact on the assessment topics. For 
instance, the assessment states that certain habitat types will be “vulnerable” to climate change, 
like blue oak woodlands, meadows and alpine areas, and trout and salmon, but provides very 
little detail. A more detailed summary of the cited research is needed, including elaboration 
about the projections used, the results, and the management implications.  
 
Furthermore, the assessment would be improved considerably by the inclusion of a broader range 
of climate change impacts within each topic area. For instance, one effect of climate change is an 
increase in the incidence of extreme precipitation events, which has already been documented 
and projected to continue to increase (USGCRP 2009). The assessment discusses high intensity 
precipitation in the context of landslide hazard, but does not mention it in discussions of aquatic 
biodiversity, at-risk species, water quality, infrastructure, or other places where it is clearly 
relevant. 
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In short, the assessment could be much more thorough and specific about what is known and 
projected about the different ways that climate change will affect forest resources, through 
increased temperatures, changing seasonal patterns, severe precipitation events, etc., and about 
the full range of species, habitat, and human impacts that these changes will very likely have 
within the INF. We were pleased to see that the assessment mentions climate change in multiple 
contexts, including as a threat to ecological integrity, to special habitats, to multiple at-risk 
species, recreation opportunities and other resources. However, the discussion of climate change 
is, in most cases, broad, general, and speculative, and lacks supporting references.  
In addition, the mentions of climate change in the document are usually limited to lists of 
stressors, such as this one on page 42: "Climate change will disrupt habitat for lake associated 
species. Mountain yellow-legged frog populations are impacted by the fungal pathogen 
commonly referred to as chytrid fungus (Briggs et al. 2005, Rachowicz et al. 2006, Reeder et al. 
2012) , in addition to introduced trout, climate change and other  stressors (Davidson and Knapp 
2007, Bradford et al. 2011).” These very general references are not sufficient to give the reader a 
clear picture of how climate changes will impact species and habitats, or how they will interact 
with other stressors, let alone to allow consideration of how adaptation options might be 
developed and implemented. 
 
The assessment would benefit from a fuller and more science-based elaboration of climate 
change projections in the region, and their potential impact on the assessment topics. For 
instance, the assessment states that certain habitat types will be “vulnerable” to climate change, 
like sagebrush, meadows and alpine areas, and trout and salmon, but provides very little detail. A 
more detailed summary of the cited research is needed, including elaboration about the 
projections used, the results, and the management implications. Within the current document, the 
most detailed treatment of climate change impacts is in the "Natural Range of Variability" 
portion of the Riparian Ecosystems section (p.45), with referring to specific (though in some 
cases conflicting) projections of climate models. Information is available at this and greater level 
of detail for many ecosystem types and individual species throughout the Sierras region, for 
example in the recently completed Sierra Vulnerability Assessment & Adaptation Strategies 
work. We recommend more thorough inclusion of this work in the document.   
 
Similarly, the assessment would be improved considerably by the inclusion of a broader range of 
climate change impacts within each topic area. While it is helpful to recognize climate change as 
a vulnerability factor for habitat types and threat to at-risk species, as is done multiple times in 
Chapter 1 through Chapter 5, very rarely are these discussed with any specificity. For instance, 
increases in average temperature, increases in extreme temperatures, higher frequency of 
extreme precipitation events, and extended droughts are all specific impacts that are expected, 
and these will influence species and communities in different ways (USGCRP 2009).  
 
In short, the assessment could be much more thorough and specific about what is known and 
projected about the different ways that climate change will affect forest resources and rare 
species, through increased temperatures, changing seasonal patterns, severe precipitation events, 
etc., and about the full range of species, habitat, and human impacts that these changes will very 
likely have within the Inyo National Forest. 
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2) Fire  
 
We ask that the forest assessment include an analysis of the efficacy of fuels treatments, 
including prescribed fire, fires managed for resource benefit and mechanical treatments, 
completed since the forest plan was last amended, i.e., since 2001 or 2004.  In the table below, 
we collected information presented in the “Monitoring Accomplishment Report” completed 
annually 2004 through 2012. 
 
Table 4.  Acres of fuel treatment on the INF compared to national forests within the scope of the 
Sierra Nevada Forest Plan Amendment.  Data compiled from annual reports dated 2004 to 2012 
(http://www.fs.usda.gov/detail/r5/landmanagement/planning/?cid=STELPRDB5349922). 
 

Year 

Inyo NF SN Bioregion 

Fuel 
Treatments 

WUI 
(acres) 

Proportion 
WUI 

Treated 
Fuel 

Treatments 
WUI 

(acres) 

Proportion 
WUI 

Treated 
2004 ND ND ND 169,190 84,595 50% 
2005 ND ND ND 67,014 32,167 48% 
2006 ND ND ND 53,468 28,338 53% 
2007 ND 3,066 ND 99,942 24,124 24% 
2008 10,471 3,979 38% 119,584 38,267 32% 
2009 5,110 2,504 49% 131,203 53,093 40% 
2010 3,919 2,116 54% 106,426 35,211 33% 
2011 6,034 2,112 35% 98,151 40,183 45% 
2012 5,479 3,945 72% 69,274 30,565 44% 

2007 to 2012 ND 17,222 ND 624,580 221,443 35% 
2008 to 2012 31,013 14,656 47% 524,638 197,319 38% 
All Years ND ND ND 914,252 366,543 40% 

 
As can be noted from the information above, some data was not reported for the years 2004 to 
2007 for INF.  During the period 2008 to 2012, 31,013 acres were treated and 47 percent of these 
were in the wildland urban interface (WUI).  The forest plan was amended in 2004 to 
specifically direct the strategic placement of fuel treatments in order to modify fire behavior and 
reduce the risk of undesirable effects from wildfire.  The forest assessment should evaluate the 
fuel treatments that have been implemented to determine if they are achieving this purpose.  
Such an analysis can only be completed if the data being used incorporates the area that has been 
treated. 
   
 B. Changes to the Forest Plan to Improve Resource Conditions 
 
The following table highlights several changes we recommend making to the forest plan.  The 
complete set of recommendations on improving forest plan can be reviewed in National Forests 
in the Sierra Nevada: A Conservation Strategy (Britting et al. 2012), Restoring Fire as an 
Ecological Process 
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http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStrategy/IV
_A_Restoring%20Fire%20as%20Ecological%20Process.pdf 
 
Table 5.  Drivers or conditions that indicate a need to change the current forest plan, including 
the practice to be changed and a sample of recommendations on how the forest plan could be 
changed to affect this practice.  The table below contains hyperlinks to the specific sections of 
Britting et al. (2012) that contain additional recommendations.   
 

Driver or 
Condition 

Change in 
Practice 

Examples of Changes to Forest Plan and 
Policy to Support Practice 

Lack of 
periodic fire  

Increase use 
of managed 
fire7 

Change objectives/strategies to emphasize use of managed fire of all 
types; set targets for the accomplishment of managed fire 

Allow use of managed fire in nearly all land allocations (i.e., change 
suitability of use for this practice) and allow for areas that are in 
need of mechanical treatments (due to density related issues or 
human and safety concerns) to be moved into a land use for 
managing fire upon completion of treatment (see North et al. 2012 
for more discussion) 

Include assessment of land area that is suitable for mechanical 
treatment, managing fire, or both (<40% slope for machine 
operability, >40% slope and/or within Wilderness and Roadless 
areas) 

Revise limitations in den buffer allocation to provide greater latitude 
to use managed fire 

Limit post-fire salvage to that necessary to address public health and 
safety 

 
For additional recommendations see Restoring Fire as an Ecological 
Process (in Britting et al. 2012)   

Stands are 
homogeneous 
and uniform 

Increase 
within stand 
complexity 

Use managed fire to enhance understory species and patchiness 
 
For additional recommendations see Restoring Fire as an Ecological 
Process (in Britting et al. 2012)   

Lack of 
complex early 
seral stages 

Managed fire 
results in a 
variety of fire 
effects (e.g., 
low, 
moderate and 
high severity) 

Prescriptions in burn plans provide for a diversity of fire effects 
 
For additional recommendations see Restoring Fire as an Ecological 
Process (in Britting et al. 2012)   

 
The following web links are for the sections of National Forests in the Sierra Nevada: A 
Conservation Strategy (Britting et al. 2012) that are cited in the table above.   
 

7 We define managed fire as any ignition, i.e., intentional, planned, human-caused, or naturally-caused, that is 
managed for ecological benefit. 
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Restoring Fire as an Ecological Process 
(http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStrategy/I
V_A_Restoring%20Fire%20as%20Ecological%20Process.pdf) 

 
Structural Diversity of Forest and Adjacent Habitats 
http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStrategy/IV
_B_Structural%20Diversity.pdf 
 
V. Chapter 4: Carbon 
 

A. Information that is missing 
 
The word “carbon” does not occur in the 2004 Sierra Nevada Forest Plan Amendment Appeal 
Decision. It is reassuring that the element that makes up about 50 percent by weight of the 
organic material in the Sierra Nevada receives an entire chapter in the Draft Forest Assessment, 
and because of carbon’s importance in the matter of climate change. 
 
One form of carbon not considered in adequate detail is charcoal, which is, very generally, made 
up of about 80 percent pure carbon.  Charcoal is important partly because it is one product of 
fire-adapted ecosystems.  With each successive fire, charcoal is laid down on the soil as a result 
of incomplete burning of woody biomass.  Great quantities of charcoal are also present in snags 
and down wood that remain after fires and even in trees that survive fire but are scarred by it.  
More than 100 years of fire suppression and management activities (salvage logging following 
fires and grazing) have greatly reduced the production of charcoal in Sierra Nevada forests and 
meadows.  Charcoal does not oxidize as readily as non-charcoal forms of carbon, but it still 
reacts with oxygen and other elements to form various compounds and is thus gradually removed 
in its pure form from the ecosystem.  So it behooves us to study the effects of reduced production 
of charcoal in fire-adapted ecosystems, like the forests and chaparral of the Sierra Nevada.   
 
The Draft Forest Assessment considers carbon as a means of carbon sequestration, but does not 
consider other potential contributions carbon as charcoal might make to Sierra Nevada 
ecosystems.  As an example, the contributions of charcoal to forest nutrient cycles (Lehmann and 
Joseph 2009; Pingree et al. 2012) should be considered in this assessment.  
 
VI.  Chapter 5: At-Risk Species 
 
We appreciate the effort to provide more information in the INF assessment (compared to the 
Sierra and Sequoia assessments) on biological and ecological information for the plants included 
as potential species of conservation concern.  We look forward to reviewing additional 
information for each of these plant species during the forest plan revision process.    
 
 A. Integration of Population Trends, Habitat Condition and Land Management 
 
As noted in our comments on Chapter 1: Ecological Integrity, we ask that the linkage between 
ecosystems, and their conditions, evaluated in Chapter 1 be clearly associated with critical 
habitat components (e.g. ecological conditions) for the at-risk species included in Chapter 5.  
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This information is fundamental to evaluating current plan components, developing future coarse 
filter plan components, and making legitimate determinations that the ecosystem approach is 
sufficient to meet the regulatory requirements of at-risk species and to support the design of 
species-specific plan components, where needed.    
 
This chapter should also provide information on species trends that relate to both the plan area 
and regional status.8  In fact, the draft directives state that when evaluating the status of at-risk 
species: “Conduct the evaluation at the scale of biological populations.  If the appropriate scale 
for the evaluation extends outside the plan area, consider effects of other land ownerships and 
actions outside of NFS lands” (draft FSH 1919.12, 12.55). We are aware that there has been a 
substantial amount of monitoring for at-risk species at the forest and regional level, but find that 
those results are not presented in either the forest assessment, the forest WIKI chapter or in the 
bioregional assessment.  As we noted in our comments on the bioregional assessment, this 
omission of information is particularly troubling since many of the resource conflicts over the 
past years have been focused on the tension between providing sufficient habitat for species at-
risk versus the pursuit of other management objectives (e.g., logging, grazing, and fuels 
management).  It is not possible to resolve resource conflicts if the information is not provided in 
the assessment.   
 
We also note that population status and trend information is missing for the potential species of 
conservation concern (SCC).  This information is critical to evaluating the selection of the final 
species for inclusion in the revised forest plan.  Please identify for all potential SCC their status 
and trend under the current plan and estimate the trend under the current plan in the future.   
 
We are troubled by the following statement in Chapter 5 (p. 79), “The full suite of readily 
available information relevant to at-risk species will be considered when developing and 
evaluating plan components throughout plan revision.”  Assessments must consider all relevant 
information that is publicly available at the time the assessment is prepared.  The forest 
assessment is the time to complete the evaluation and summarize the available data.  The purpose 
is to disclose the condition and trend now as the foundation for evaluating the existing forest 
plan.  We ask that the final INF assessment be revised to provide all the information needed to 
evaluate the existing plan and revise the future plan, if needed.  We have developed species 
accounts for a number of the potential species.  We recommend that information from those 
accounts be included in the forest assessment:  Appendix A: Species Assessments and 
Conservation Measures (Britting et al. 2012) 
(http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStrategy/A
ppendix%20A%20Species%20Revised.pdf). 
 
As we noted earlier in these comments, there is little information provided to evaluate how the 
existing forest plan has influenced the current conditions and future conditions for at-risk 
species, including changes to species populations.  Critically, the assessment fails to provide 
clear projections of future viability and other conservation standards (i.e. for listed or candidate 

8 We note that population status and trend is noted for listed species, but no information is provided for potential 
species of conservation concern.  This information must be provided to assess the importance of including these 
species in the planning process and to determine the plan components necessary to maintain their viability. 
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species) for at-risk species under the current plan components.  The assessment should include a 
clear discussion of future population viability under the current plan for species of conservation 
concern, or where relevant for listed species, future species recovery status, based on designated 
recovery actions that may be found within the existing forest plan.  This analytical step is clearly 
required in the draft directives 12.55, and the failure to project regulatory parameters for at-risk 
species under the current plan is a major flaw in this assessment.  As drafted, the assessment 
does not provide information useful to developing plan components that will meet the legal 
requirements of the planning rule.  For the reasons mentioned above, this information is critical 
to the evaluation of the need to change the forest plan. 
 
 B. Additional Species to Address 
 
We also believe that for the reasons stated for each, the species noted below should be included 
as federally designated species or potential species of conservation concern.   
 
Black-backed woodpecker:  The USFWS recently determined that there was sufficient 
information presented in a listing petition submitted by Center for Biological Diversity to 
warrant a positive 90-day finding for black-backed woodpecker.  The range of BBW extends into 
the Inyo National Forest and this species should be addressed in the forest assessment.  We note 
that an appendix to the Topic Paper for Chapter 5 indicates that it was determined during the 
review process that the “best available science indicates” that there is not “substantial concern 
about species' capability to persist over the long-term in the plan area.”  In light of the positive 
finding by the USFWS, please explain the reasons why there is not concern for the persistence of 
this species.  

 
Great gray owl:  Great gray owl (GGO) is included on the Regional Forester’s Sensitive 
Species (RFSS) list for the INF (USDA Forest Service 2013).  The range of GGO includes 
western portions of the portions of the INF (Zeiner et al. 1990) and there are historic detections 
from Inyo County (California Department of Fish and Game 1987).   The low numbers and 
threats to this species warrant inclusion of GGO as a species of conservation concern. 

 
Pygmy rabbit:  Brachylagus idahoensis is typically found in areas of tall, dense sagebrush 
(Artemisia spp.) cover, and are highly dependent on sagebrush to provide both food and shelter 
throughout the year. Their diet in the winter consists of up to 99 percent sagebrush. The Pygmy 
rabbit remains at risk from livestock grazing in Eastern California and elsewhere throughout the 
West. The risk factors include direct loss of habitat through breaking of vegetation and trampling 
of burrow areas and indirectly through impacts to soil crusts, elimination of native perennials, 
seeding of non-natives for cattle forage which can reduce summer forage for rabbits, impacts to 
their ability to see predators, loss of shelter, general habitat fragmentation and range limitations, 
resource development to support grazing, competition with cattle for resources in riparian areas 
and more (U.S. Fish &Wildlife Service 2010). 
 
The Pygmy rabbit habitat extends well into the Inyo NF with the southern limit of their 
distribution in California documented in 1955 in the vicinity of Crowley Lake in southern Mono 
County (Jones 1957, p. 274). The Inyo NF contains the southern-most extension of the Pygmy 
rabbit’s range and it appears isolated from the Nevada populations to the North.  The pygmy 

SFL et al. comments on the INF draft forest assessment (12-16-13) 22 
 



rabbit has been extirpated from Lassen County and now only occurs in California in the Mono 
Basin area.  Grayson (2006) states that, “it is possible that Mono County populations have been 
separated from the rest of the range since the end of the Pleistocene.”   
 
The 1988 Inyo National Forest Plan lists the Pygmy rabbit as a sensitive species and the Region- 
5 2013 Sensitive Species list update continues to carry the Pygmy rabbit as a sensitive species 
while the Inyo NF Draft Assessment (p.91) does not carry the rare and isolated, at-risk species 
into the new category: Species of Conservation Concern (SCC). This change is not appropriate 
for the following reasons: 

• The Mono County populations may be isolated from other known populations by 
a distance of approximately 100 mi from the nearest known populations in Nevada 
(Larrucea and Brussard 2008). 

• There are important ecological values associated with protection of the distant portions of 
a species range both in terms of possibilities for range expansion and also risks of range 
limitations. 

• The duration of isolation of the Mono County portion of the Pygmy rabbit’s range may 
contribute to unique characteristics of species diversity and adaptability for animals on 
the Inyo NF.  

• Pygmy rabbits are uniquely vulnerable to habitat destruction from grazing related to the 
crushing of denning habitat (burrows).  

• Pygmy rabbits are strongly sage brush dependent, often associated with moist riparian 
areas and live in small home ranges (female home range can be a fraction of an acre) 
often making them especially vulnerable to grazing impacts.   

   
Based on the above information the Inyo National Forest should add the pygmy rabbit to the list 
of potential species of conservation concern. There unique vulnerabilities, population isolation 
and importance as an additional indicator of the health of the sagebrush ecosystem calls for their 
placement on this list.  

 
Sierra Nevada Red Fox:  Sierra Nevada red fox (SNRF) is included on the Regional Forester’s 
Sensitive Species (RFSS) list for the INF (USDA Forest Service 2013).  The range of SNRF 
extends into Mono County and the INF (Sacks et al. 2010).  This species was detected in the 
Sonora Pass area in 2010 in close proximity to the northern edge of the INF.  
 
 C. Additional Information for Specific Species 
 
We offer the following specific comments on the species accounts and characterizations: 
 
Paiute cutthroat trout, p. 81: Please add non-native fish genetic introgression as an additional 
threat to this trout species.   
 
Sierra Nevada yellow-legged frog, p. 83: The assessment states that “Adjacent streambank and 
lakeshore habitats affect water attributes and must be considered for conditions and trends.”  
Please include the information on lakeshore and streambank trends in the final assessment.  
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Bi-state sage grouse, p. 84-85:  The U.S. Fish and Wildlife Service issued a Proposed Rule for 
the bi-state sage grouse distinct population segment (DPS) recommending Threatened status on 
October 28, 2013 (205 FR 64328) and a Special Rule 4(d) (205 FR 64358) that was issued 
concurrently. The proposed rule identifies several issues of significant concern, including a 
finding of a trend towards endangered status.  As directed by the planning rule (36 CFR § 219.7 
(a)), this information related to status and trend should be addressed in the INF Assessment and 
includes:  
 

• The review of the existing regulatory mechanisms and the degree to which current and 
future regulatory mechanisms (i.e., Forest Plans; Bi-State Conservation Plans) will be 
implemented, monitored and lead to improved conservation outcomes. 

• The Proposed Rule Special Rule (205 FR 64372) states, “mechanisms to conserve the 
DPS [are] largely dependent of current and future implementation, which can vary 
depending on factors such as the availability of staff and funding.”  Also, stated in the 
proposed rule, “[T]herefore, we consider most existing federal mechanisms offer limited 
certainty as to the managerial direction pertaining to sage-grouse conservation.”  The INF 
has publicly stated the challenges faced with shrinking budgets.  Please address how 
existing and future budgets on the INF are likely to affect conservation for this species. 

• The Proposed Rule states that many supporting (conservation) documents are “many 
years old and have not been updated, calling into question their consistency with our 
current understanding of the DPS’s life-history requirements, reaction to disturbances, 
and the DPS’s conservation needs” (205 FR 64372).  The Service concludes that existing 
regulatory mechanisms are inadequate to protect the bi-state sage grouse. Please evaluate 
the situation on the INF in light of this finding.   

• The Inyo NF Assessment needs to address the fragile nature of the bi-state DPS and the 
Service’s concern that, “within the next several decades” several of the bi-state 
population management units (PMU) will not persist. The South Mono and Bodie PMUs 
have the highest likelihood of persistence in the short-term but they are also at-risk of 
further habitat fragmentation and habitat loss. The proposed rule states, “we believe the 
bi-state DPS is likely to become endangered within the foreseeable future throughout all 
or a portion of its range . . .” (205 FR 64373).  

 
The Service’s assessment of trends for the bi-state sage grouse is significant new information 
that suggests increased conservation measures are needed in the Inyo Forest Plan including 
limitations on grazing impacts, mining, energy development and other activities that threaten 
habitat and life cycle functions for this DPS.  
 
While the Service has proposed a 4(d) exemption for certain activities guided by conservation 
plans such as the Sage Grouse Initiative (NRCS) and the Bi-State Conservation Plan, these plans 
as currently conceived are not sufficient or effective.  This is apparent in the Service’s evaluation 
of these plans “Currently, existing programs do not fully address the suite of factors contributing 
to cumulative habitat loss and fragmentation which is our primary concern across the Bi-State 
DPS’s range.” (205 FR 64377)  Because of these inadequacies, the INF cannot rely solely on the 
Bi-State Conservation Plan or the Interim Sage Grouse Management Policy (dated October 28, 
2012) to protect sage-grouse within the critical South Mono PMU or elsewhere on the forest. 
Beyond not contributing to the extinction of a species, the Forest Service has requirements under 
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NMFA to maintain diversity of species on Forest Service lands and the 2012 Forest Planning 
Rule 36 CFR § 219.9 (b) requires maintaining viability of candidate species within the planning 
area. Based on the evaluation of current regulatory mechanisms provided by the Service, the 
management practices on the INF would not maintain the viability of this species.   
 
The Service states that the Bi-State Action Plan may have conservation benefit, “if completely 
refined and fully implemented.”  This implies that the current Action Plan is deficient. The INF 
needs to address this alarming trend information and circumstances and use the information to 
better inform the forest planning process and to define robust conservation measures to protect 
and enhance sage-grouse habitat and populations in the revised plan for the Inyo NF.  
 
We also request the forest assessment address the condition and trend of forage (quantity, quality 
and nutrition) and cover with a comparison of existing conditions to the levels necessary to 
sustain both chicks and hens.  Gregg et al. (2008) recommend that pre-incubation habitat include 
increased restoration efforts to improve hen nutrition. Methods include restrictions on the timing 
and intensity of grazing and other approaches to improve habitat conditions for sage-grouse. This 
information identifies the need to change management of habitat conditions for this species. 
Forage conditions that are driven by forage utilization by cattle and grazing allotment 
management are not the same approach as defining nutrition, forage and cover standards explicit 
to sage-grouse on the INF. The declining trend and potential loss of viability of a proposed 
species such as the sage-grouse calls for newly defined habitat protection measures and 
intensified monitoring in the future revised forest plan.  
 
Lastly, we incorporate the attached comments from WildEarth Guardians into this comment 
letter (Attachment 1).   
 
Yosemite Toad, p. 84:  Road trail impacts to meadows that can result in drying or the lowering 
of the water table should be included as risk factors. 
 
Ramshaw abronia, p. 88:  The assessment states that “Livestock grazing is not currently a key 
risk factor because current grazing management has been effective in reducing/eliminating 
threats to this species.” Is grazing not a risk factor because the Templeton allotment has been 
rested for 10 years?  Please provide a discussion of previous impacts or future effects if that 
allotment is once again subject to grazing. Please also describe specifically how the forest plan 
direction has resulted in grazing no longer being a risk factor.   
 
California Golden Trout, p. 89: The information provided on this species is far too brief to 
convey the degree of risk and threat to this species.  Information from the conservation 
assessment and recent determination should be included in the assessment.   
 
Fish (in general), p. 89:  Key risk factors for fish should be revised to describe the effects of 
livestock grazing in fish habitat. Please include information about the decision regarding 
closure/reopening of grazing allotments throughout the Inyo National Forest and how it would 
affect fish, amphibian, and reptile species.  Please also expand information on chytridiomycosis 
for amphibians and what the implications there are for native and non-native fish.  What is the 
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geographic extent of non-native fish within the Inyo National Forest and how will they be 
managed to improve populations of amphibians and native salmonids? 
 
American Marten, p. 91:  Salvage logging (insect, disease and post-fire) should be included as a 
risk factor for marten. 
 
Northern Goshawk, p. 92: Salvage logging (fire, insect or other types) and lack of fire to create 
complex forests should be included as risk factors. 
 
Willow flycatcher, p. 92: Grazing should be added to the list of impacts under the meadow 
drying risk factor and the nest disturbance risk factor.   
 
Atronis fritillary and San Emidgio blue, p. 92: Fire is listed as a risk factor for each of these 
species.  Please clarify is it is the lack of fire or a disruption in the fire regime that is the risk 
factor. 
 
 D. Comments on the Conclusion Section 
 
This section (p. 197) mentions the association of some at-risk species with “a few key 
ecosystems such as: alpine and subalpine areas and forests; sagebrush; springs and seeps and 
other aquatic types; riparian and meadow systems; and alkaline or limestone soils.”  This is the 
type of information that needs to be developed more fully in Chapter 5 and linked to the 
evaluation of the trends and conditions of these habitat types and elements in Chapter 1, 2 and 3.  
In fact, the draft directives clearly state that ecological integrity assessments consider the 
geographic range, habitats and necessary ecological conditions for at-risk species when 
determining target ecosystems and key ecosystem characteristics (FSH 1909.12, 12.12, 12.13, 
12.14).  
 
In the last paragraph on page 198, please restructure the first sentence of “A key risk factor is 
climate change” by changing to “Several key risk factors exist on the Forest that threaten 
federally protected species and species of special concern. These risk factors include climate 
change, livestock grazing, invasive species management, fire severity, and habitat 
fragmentation”. 
 
We are confused and troubled the omission of population or habitat information for several 
species (see for example p. 91).  The assessment states that “As these species tend to be fairly 
localized, trends can only be evaluated in the context of known habitats and suitable habitat or 
specific habitat areas;” however, the forest assessment provides no actual or summary 
information about these species. The assessment then continues by stating that “This level of 
detail is not readily available for consideration in this assessment, but will be considered, as 
appropriate, during later plan revision phases.”  We have been told that the draft forest plan will 
be available for review in the next 6-9 months.  If the information is not available now, it does 
not appear that it will be available at all for the draft revised forest plan.  Please identify 
specifically what is being done to develop this additional information and specifically when it 
will be presented for review.   
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 E. Changes to the Forest Plan to Improve Resource Conditions 
 
We evaluated the status of a variety of species, including the risks posed by the existing forest 
plan.  This information is contained in National Forest in the Sierra Nevada: A Conservation 
Strategy, Appendix A: Species Assessments and Conservation Measures (Britting et al. 2012) 
(http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStrategy/A
ppendix%20A%20Species%20Revised.pdf).  We found that for a number of at-risk species on 
the INF, the existing forest plan did not adequately provide for species needs.  The complete 
recommendations on aspects of the forest plan that we believe should be changed is noted in 
Appendix A; however, in the table below, we provide examples for some of the species that 
occur on the INF. 
 
Table 6.  At-risk species for which changes to the current forest plan should be made.  This table 
includes examples of recommended changes to the forest plan to improve conservation outcomes 
for these species.  These examples and additional recommendations are located in Appendix A: 
Species Assessments and Conservation Measures (Britting et al. 2012) 
(http://www.sierraforestlegacy.org/Resources/Conservation/Biodiversity/ConservationStrategy/A
ppendix%20A%20Species%20Revised.pdf). 
 

Species and 
Condition Objective Examples of Changes to Forest Plan and 

Policy to Support Viability 
Marten: low 
population numbers 

Retain and recruit 
large structures for 
denning and resting 

Retain all available den and rest structures, including 
large snags, downed logs in decay classes 1 and 2, 
large standing boles, cavities in large trees, within the 
elevational range for marten and outside the 
Community Zone (0.25 mile buffer around 
communities and infrastructure).   

Adopt marking prescriptions that clearly retain important 
habitat structure for marten per corresponding 
objective above. 

Avoid post-disturbance logging in marten habitat. 
Willow flycatcher: 
declining population 

Reduce predation 
pressure 

Keep new developments that attract cowbirds and other 
nest predators, such as pack stations and 
campgrounds, away from riparian areas to minimize 
the impacts of the cowbirds on willow flycatchers.  

Maintain standing water in meadow systems to limit 
ability of predators to access nests established in 
willow thickets. 
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Species and 
Condition Objective Examples of Changes to Forest Plan and 

Policy to Support Viability 
Black-backed 
woodpecker: low 
population numbers 
with episodic increases 

Provide for 
episodic elements 
at the right pace 
and scale 

Protect important black-backed woodpecker habitat from 
post-fire logging by retaining patches of dense, burned 
conifer trees (9” dbh or greater) occurring in 
contiguous patches of 5 acres or greater. Also retain 
the highest densities of the largest trees to support 
foraging, except where human life and property are at 
risk.  

Use prescribed fire, especially with mixed-severity 
effects, to create black-backed woodpecker habitat 
that is well-distributed across the landscape, especially 
in areas that have not experienced wildfire recently. 

Retain snags and dense patches of conifers in green 
forests during forest thinning to allow tree mortality 
and support black-backed woodpecker population 
persistence between wildfire events. 

Great gray owl: low 
population numbers 

Limit habitat 
degradation 

Exclude meadows associated with great gray owl PACs 
from grazing allotments and fence if necessary to 
exclude cattle. If grazing must occur, maintain stubble 
heights at a minimum of 12,” measured at the end of 
the grazing season, and avoid grazing in the meadow 
prior to September.  

Maintain 70-100 percent canopy closure in the forested 
areas of the nest sites. 

 
 
VII. Chapter 6: Assessing Social, Cultural and Economic Conditions 

  
 A. Information that is missing  
 
  1) Sustainability Criteria 
 
The Inyo National Forest Assessment of economic conditions related to timber harvesting, 
mining, grazing should include the integration of sustainability criteria to better inform the 
assessment and its audience about the context of economic trends.  
 
During the past century and a half, logging of old growth, fire resilient trees, halting of the key 
ecological process that drives resilience in Sierran forests (fire), and broad scale over-grazing has 
led to significant ecological damage and social confusion as to the nature of the forest system 
and its ability to provide for human demands that have tended to outstrip the system’s ability to 
remain intact and resilient.  Economic trends built upon simplistic over-expectations about the 
ecosystem’s ability to produce goods and services for people, has been all too common 
(Kauffman et al. 1994). The lack of integration of economic potential with ecosystem potential 
continues to fuel debate as to the capacity of the system to maintain biodiversity (evolutionary 
potential) and long term resilience while providing for human needs (Callicott and Mumford 
1997). The long list of wildlife species at-risk is the constant reminder of the lasting impacts of 
past forest management. 
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In the National Report on Sustainable Forests - 2010 (USDA Forest Service 2011), the Forest 
Service revisits the question of forest sustainability and presents a profound re-thinking of the 
older, outdated position of “weak sustainability” that has evolved into a more integrated and 
holistic vision of “strong sustainability” where human society and economic activity is grounded 
within a healthy, sustainable environment.  
 
It is therefore critical that the Inyo NF Assessment and the Bioregional Assessment frame 
economic trends in a sustainability context. It is simplistic and inconsistent with current 
sustainability policy to cite recent economic trends without raising sustainability benchmarks for 
judging if a particular extractive use within a particular timeframe supports or contributes to 
sustainability or degrades it. Sustainability is the key criteria for determining the need for change 
in the current forest plan. See: 
http://www.sierraforestlegacy.org/CF_Sustainability/Sustainability.php 
 
Wildlife population trends, habitat trends, meadow conditions, fire severity trends, the absence of 
fire in the system, a timber industry’s capacity to support restoration while not further degrading 
environmental conditions, grazing, recreation use and a road system that adds to the forest 
experience while not degrading water quality or meadows are all possible sustainability criteria 
that help explain the need for change.   
 
  2) Revenues 
 
Local governments rely on revenue generated from activities on forest lands. Management 
decisions that affect these activities have the potential to impact these revenues. Key sources of 
these revenues are: (1) the sales taxes generated from timber sales and tourism and (2) direct 
revenue received from the Payments In-Lieu of Taxes (PILT) and Secure Rural Schools and 
Community Self-Determination Act (SRS) programs. 
 
Forest Service management decisions can have an impact on county revenues, the changes in 
Forest Service receipts and any downward trend in revenue may be related to variable housing 
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markets and other factors outside Forest Service control. Changing cultural perceptions and 
scientific research can also suggest changes in management practices or can alter our 
understanding of sustainable management. An example of a changing management practice 
could be the increased emphasis on snag and down log retention for ecosystem benefit which 
may impact of the local fuelwood businesses in Inyo and Mono Counties. It will be critical to 
explain to the public how resource protection measures such as maintaining viability of the sage-
grouse under the 2012 Forest Planning Rule may limit historic uses of public range lands in the 
future. Limiting degradation of biodiversity and managing uses of range resources is the type of 
complex ecological integration issue that needs to be address in the planning process.  
 
 B. Comments on the Conclusion Section 
 
The Ecological Restoration Initiative 
(http://www.fs.usda.gov/detail/r5/landmanagement/?cid=STELPRDB5308848) has been 
promoted by the Forest Service as the primary driving vision for forest management in the Sierra 
Nevada, yet there is no mention of it in this section.  It is an engaging, “all lands” approach that 
is much broader in scope than past Forest Service re-visioning efforts (Ecosystem Restoration, 
New Forestry, New Perspectives) with the intent to forge new collaborative partnerships in 
support of moving restoration objective to completion. Given the declining trends in Forest 
Service budgets and treated acres and the challenges to increased use of managed fire (North et 
al. 2012; Ryan et al. 2013; Sneeuwjagt et al. 2013), particularly fire use in a cheat grass invaded 
environment, the Inyo NF Assessment needs to identify and integrate these efforts and 
challenges in the forest assessment and revised forest plan.  
 
VIII. Chapter 8: Multiple Uses-Fish, Plants, and Wildlife 
 
The assessment (p. 120) states that “The scope of these assessments is commensurate with the 
degree of multiple-use benefits to the Inyo NF plan area.” It is unclear what this means. If taken 
literally, it seems as though the five multiple use benefits described in this section are of equal 
value based on the amount of information presented. Is this the intent? If not, we suggest that the 
above mentioned sentence be revised to more accurately reflect the intent. 
 
Are there not data regarding the amount of people-fishing days via surveys (creole or otherwise) 
that could be presorted on p. 120? It is appreciated that some use of a proxy e.g., number of 
fishing licenses, but such a proxy can significantly mask the intensity of fishing (angling 
pressure/use). The Town of Mammoth Lakes Tourism Department should have some additional 
statistics as might the Mono County Fisheries Commission.  
 
With regard to the section (p. 120) on “Nature, Extent, and Role of Existing Conditions and 
Future Trends,” the hunting section is broken down by type of hunting, providing more insight 
into the types and extent of specific hunting activities. It is suggested that a similar approach be 
taken with respect to angling. For example, are there data regarding types of angling i.e. catch 
and release, fly fishing, bait fishing, etc. that could be included and in doing so provide more 
detail for the reader? 
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The first sentence in the Angling section (p. 122) states “…Inyo NF are prime habitat for cold 
water salmonid fish, which have been introduced into these waters….” Please mention native 
salmonids.  These same habitats provide for CA golden trout, a native fish of importance and a 
priority focal species for management purposes. 
 
In the section Contributions the Plan Area Makes to Ecological, Social, or Economic 
Sustainability (p. 124), the first sentence makes a statement about number of Americans 
participating in recreational activities in 2011. However, the citation included is from 2006. 
Please note the citation from 2011 or later or revise this statement to reflect information up to 
2006.  This same section (p. 124) jumps to national scale figures and facts and in doing so, loses 
focus on the Inyo NF scale. If at all possible, it would be beneficial to include forest level 
statistics.  
 
IX. Chapter 8: Multiple Use – Range 

 
 A. Information that is missing 

 
This chapter fails to integrate factors of broader ecological integrity into the assessment.  
Meadow, riparian and stream functions (p. 127-128) are appropriate to evaluate in the range 
assessment, but there are additional concerns related to wildlife species that remain unexamined.   
The forest planning process requires a deeper analysis that examines range uses and impacts 
across a broader spectrum of issues and includes grazing impacts to fish, amphibians, willow 
flycatcher and sage-grouse.  Because a more comprehensive review is needed, the “promised” 
evaluation of meadow condition to be completed by specialists at UC Davis will not adequate on 
its own. 
 
Please report in the assessment that the rapid scorecard assessment and SCI data gathered by 
California Trout, the INF, Trout Unlimited, and American Rivers in the summer of 2013 will be 
synthesized by January 1, 2014.  This will provide input for meadow conditions. We believe 
there may be some serious data discrepancies regarding health and function of meadows that we 
are concerned with. Please provide a table with a list of meadows that fall into each assessment 
category? (i.e., vegetation quality, watershed condition, PFC) 
 
With respect to pages 126 to 128, please report the grazing analysis in a finer scale detail with 
additional information about allotment locations. For instance, a map could be used to display 
allotments and biogeographical region (e.g., Desert, White Mountain, Crowley Lake, Kern 
Plateau, and Mono Lake area). 
 
Please expand on p. 128 about the environmental concerns associated with livestock grazing. 
There is good information presented regarding E. coli, but no discussion of meadow habitat 
degradation or concerns with livestock grazing to fish and amphibians. 
 
Are the analyses reported on p. 128 completed on current grazing allotments? If so please 
compare the results to similar habitat that is not currently grazed or has never been a grazing 
allotment. 
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 B. Comments on the Conclusion Section 
 
The conclusion for “Multiple Use-Range” (p. 199, second to last sentence for this section) should 
be edited. “Weather” should be changed to “climate” and “rangeland condition and trend” should 
be “rangeland conditions and trend” 
 
Please include on the top paragraph of page 199 additional language about how “effective 
livestock management” would affect native salmonid fisheries. 
 
X. Chapter 9:  Recreation Settings, Opportunities and Access, and Scenic Character  
 

A. Developed Recreation 
 
In the Draft Assessment, the Forest Service refers to the Recreation Facilities Analysis, but does 
not provide much information on the findings in the Recreation Facilities Analysis, or, more 
generally, on the condition and sustainability of the developed facilities. We recommend you add 
this information into the final assessment. 
 

B. Dispersed Recreation 
 
The description of dispersed recreation would be enhanced with a description of the management 
problems associated with dispersed recreation that needs to be addressed. This should include a 
discussion on the environmental impacts and benefits of dispersed recreation. 
 

C. Off-road Vehicle Recreation 
 
The forest assessment should clearly state that the Forest Service has an affirmative obligation 
when designating off-road vehicle routes and areas (including oversnow vehicles) to minimize 
impacts to resources and other users (36 CFR 212.55(b); Executive Orders 11644 and 11989), 
and identify areas on the National Forest where off-road vehicle designations are not minimizing 
impacts in both summer and winter.9 
 

D. Spatial Distribution of Recreational Settings and Opportunities 
 
It is common in descriptions of recreation systems to find lots of information related to the 
number of facilities and opportunities, but rare to find information related to spatial distribution 
of the facilities, opportunities and settings.  It is also rare to find information related to capacity 
of recreational opportunities and settings and how it compares to needs and preferences – for 
instance, are the hiking trails in particular regions overcrowded, are the motorized trails under-

9 Also see Idaho Conservation League v. Guzman , 766 F. Supp. 2d 1056 (D. Idaho 2011) 
(Salmon-Challis National Forest TMP); The Wilderness Society v. U.S. Forest Service, CV 08-
363 (D. Idaho 2012) (Sawtooth-Minidoka district National Forest TMP); Winter Wildlands 
Alliance v. U.S. Forest Service, CV 1:11-586 (D. Idaho 2013) (Challenge to 36 C.F.R. § 212.80). 
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utilized, etc.? We recommend that you provide this information, if available, as it will help 
define a need for change.   
 

E. Special Uses 
 
It would be helpful if the Forest Service could add additional information to this section. 
Specifically, are there management problems with the Special Use Permitting system that need to 
be addressed?  Is the need for special use permits, or particular types of special use permits, 
greater than supply? Or the other way around?  Can the Forest Service meet the administrative 
burden, including monitoring permit conditions, adequately? 
 

F. Opportunities for Cross-Boundary Recreational Connections 
 
Somewhere in this section it would be helpful to include a discussion of cross-boundary 
recreational opportunities.  For instance, are there proximal trail systems or regional trail 
corridors on nearby state or municipal public lands? Will linking recreation systems overall 
provide improved recreational experiences and outcomes to visitors in a way that makes sense 
for the broader region?  
 

G. ROS Settings 
 
Are the ROS settings being maintained over time, or are they changing? If the latter, why? 
 
XI. Chapter 11: Infrastructure  
 

A. Introduction 
 
The transportation/access system is a major determinant of where people go and the condition of 
forest resources. It provides significant benefit by providing access to recreational, commercial, 
and management activities, but also is one of the most significant stressors to the forest. For all 
these reasons, it deserves a robust discussion in the assessment designed to inform the 
development of plan components that will meet applicable regulatory requirements set forth in 
the planning rule. These include ensuring a sustainable access system (36 CFR 219.10(b)(1)(i)), 
and restoring or maintaining ecological integrity of terrestrial and aquatic ecosystems and 
watersheds, water quality, air quality, and water resources (36 CFR 219.8(a)(1)). Below, we 
offer recommendations and provide additional relevant existing data for your consideration. 
 

B. Ecological impacts of roads and trails 
 
The Draft Forest Assessment does not adequately discuss the ecological impacts of 
transportation infrastructure, or provide an adequate basis for identifying a need for change or 
informing plan components. It is well understood that roads can adversely affect aquatic 
resources, wildlife, and wildlife habitat, especially if the roads are not well sited or maintained 
(Gucinski et al., 2000; Endicott, 2008; Fayrig and Rytwinski, 2009). See Appendix 1 for a 
literature review of the ecological effects of transportation infrastructure on forest resources.   
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Aquatic Impacts from Transportation Infrastructure 
Specific to aquatic impacts from roads, the literature is replete with studies showing that roads 
pose numerous risks to aquatic resources and watersheds (Gucinski et al, 2000; Endicott, 2008).  
The draft forest assessment, however, provides very little information on this topic save a 
paragraph on page 41, an acknowledgement that previous intense roading has affected channel 
and stream condition on page 45, an acknowledgement that roads can impact meadow and fen 
condition on page 47, and a statement on page 48 that roads can affect aquatic and riparian 
connectivity.    
 

“There are many factors that affect the ecological integrity of aquatic and riparian 
ecosystems. These include European settlement, grazing, roads, recreational use, fire, and 
especially climate. Since aquatic and riparian ecosystems are so tied to water, fluctuations 
in rain and snow are particularly important to their ecological function.” (Page 41) 
 
Riparian vegetation is intimately tied to water quantity, flows, and stream channel 
condition. As described above, these fluvial processes have been impacted on the forest 
where water development has occurred, and past intensive management (grazing, roads, 
agriculture) have affected channel and stream condition. Road density in these 
ecosystems is currently 1.44 miles per square mile. (Page 45) 
 
There are a number of land uses and use features that can affect meadow and fen 
condition such as water diversions, improper livestock grazing, ditches and roads, and 
stream channel incision (Weixelman and Cooper 2009). Road density in meadow 
ecosystems is estimated to be 1.02 miles per square mile of meadow. (Page 47) 
 
Roads, road crossings, timber harvest, recreation use, livestock grazing, and dam and 
diversion dewatering can all block connectivity of aquatic and riparian habitat. There is 
no specific information on these conditions for the Inyo NF. (Page 48) 
 

Recognizing that some data may not be available, the Forest Service in the assessment should try 
to provide a more complete picture of the impacts of roads on aquatic and riparian resources. For 
instance, the assessment should include an analysis of road density by watersheds, denoting 
where accepted thresholds are exceeded, and what resources are consequently affected.  
Appendix E of the Forest Service’s Region 5 Travel Analysis Process Guidebook10 offers three 
accepted thresholds that indicate when road densities are high enough to result in aquatic 
resource damage. See Appendix 1 for an in-depth review of using road density as a metric for 
habitat condition, including aquatic habitat condition. 
 

 
10 Available at http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5435025.pdf 
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The assessment should also include a list and map showing stream segments identified as 
impaired on the 303(d) list by California.  According to the 2003 Inyo National Forest Roads 
Analysis which only looked at maintenance level 3-5 roads which are a small minority of all 
forest roads, there were 21 roads that occurred in watersheds with water quality limited segments 
(Page 49, Forest Service, 2003).   
 
Related to riparian areas, the forest assessment should provide an overview picture of the 
impacts and risks posed to riparian areas from roads as measured by accepted road-riparian 
indicators, such as those suggested by Region 5 of the Forest Service for consideration in 
Appendix E:  
 

Possible Metrics for Riparian Area Risk:  
• Stream crossings with aquatic organism passage problems  
• Stream crossings in general  
• Road-stream crossings with diversion potential  
• Meadow crossings  
• Road segments in riparian zones  
• Hydrologically-connected road segments or inboard ditches that discharge to streams  
• Road segments in areas of high mass wasting potential  
• Fill volumes at risk of erosion  
• Steep road gradients  
• Native surface road in areas with soils that are highly erosive and/or that have high 
rutting potential  
• Length or percent of road with ruts  
• Length or percent of road with inadequate drainage features  

 
For instance, the 2003 Inyo National Forest Roads Analysis identified seven roads in the 
maintenance level 3 to 5 category that have affected riparian health or function (Page 51, Forest 
Service, 2003).  
 
The Watershed Condition Framework (WCF) Assessment also can provide relevant information, 
recognizing that the WCF Assessment was done rapidly by aggregating existing information and 
not utilizing subsequent ground-truthing and field monitoring. Indicator #5 of the Framework 
addresses changes to the hydrologic and sediment regimes due to the density, location, 
distribution, and maintenance of the road and trail network.  See Table 8, below for a list of 
values for Indicator #5 for the Inyo National Forest.  
 

Table 8. Watershed Condition Framework Assessment Data for the Inyo National Forest,  
Indicator #5 - Road and Trail Indicator, November 14, 2011.  
 

WATERSHED_NAME 
RIPARIAN_WETL
AND_VEG_CON

DITION 

WATER_QUAL
ITY_CONDITI

ON 

WATER_QUAN
TITY_CONDITI

ON 

AQUATIC_HA
BITAT_COND

ITION 

ROADS_AND
_TRAILS_CON

DITION          

1.606E+11 Good Good Good Good Good          
Pinchot Creek Good Good Poor Good Good          
Town of Mount Montgomery Good Good Good Good Fair          
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Sagehen Spring Good Good Good Good Good          
Upper Huntoon Creek Good Good Good Good Good          
Trail Creek Good Good Fair Good Good          
Dry Creek Good Good Good Good Good          
Middle Creek-Chiatovich Creek Good Good Good Good Good          
Indian Creek Good Good Good Good Good          
Leidy Creek Good Good Good Good Good          
Brusher Creek Good Good Good Good Good          
Perry Aiken Creek Good Good Good Good Good          
McAfee Creek Good Good Good Good Good          
Toler Creek Good Good Good Good Good          
Wildhorse Creek-Furnace Creek Good Good Good Good Good          
Cottonwood Creek Fair Good Good Good Good          
Indian Garden Creek Good Good Good Good Good          
Golden Trout Creek Fair Good Good Good Good          
Ninemile Creek Fair Good Good Good Good          
Coyote Creek-Kern River Good Good Good Good Good          
Lewis Stringer-South Fork Kern River Fair Good Good Fair Good          
Mulkey Creek-South Fork Kern River Fair Good Good Fair Good          
Soda Creek-South Fork Kern River Fair Good Good Fair Good          
Long Canyon Good Good Good Fair Good          
Upper Fish Creek Fair Good Good Good Good          
Upper Middle Fork San Joaquin River Good Good Good Fair Good          
Middle Middle Fork San Joaquin River Good Good Good Fair Good          
Kirkwood Spring-Frontal Mono Lake Good Good Good Good Good          
180901010106-Frontal Mono Lake Good Good Good Good Good          
Deep Wells Good Good Good Good Good          
Dry Creek Good Good Good Good Poor          
Indian Spring-Frontal Mono Lake Good Good Good Good Poor          
Little Sand Flat-Frontal Mono Lake Good Good Good Good Poor          
Grant Lake-Rush Creek Good Good Poor Fair Good          
Mono Craters Tunnel Good Good Good Good Poor          
Walker Creek-Rush Creek Good Good Fair Fair Fair          
Lee Vining Creek Good Good Fair Fair Good          
Mill Creek Fair Good Poor Fair Good          
Dechambeau Creek-Frontal Mono Lake Good Good Good Good Good          
Rancheria Gulch-Frontal Mono Lake Fair Good Good Fair Fair          
Lower Horse Meadow-Mono Lake Good Good Good Good Fair          
1.80901E+11 Good Good Good Good Good          
1.80901E+11 Good Good Good Good Good          
North Canyon Creek Good Good Good Good Good          
Mcgee Creek Good Good Good Fair Good          
Adobe Creek Fair Good Good Fair Fair          
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Pizona Creek Good Good Good Good Good          
Adobe Lake-Adobe Valley Good Good Good Good Good          
Wet Fork Fair Good Good Good Fair          
Antelope Lake-Adobe Valley Good Good Good Good Good          
Black Lake-Adobe Valley Fair Good Good Good Good          
Upper Hutchinson Creek Good Good Poor Good Good          
Lower Hutchinson Creek Good Good Poor Good Good          
Truman Canyon Fair Good Good Good Good          
Montgomery Creek-Spring Canyon Creek Good Good Good Good Good          
Deadman Creek Good Good Good Poor Poor          
Dry Creek Good Good Good Good Poor          
McLaughlin Creek-Owens River Good Good Good Fair Poor          
Mammoth Creek Good Fair Fair Poor Fair          
Hot Creek Good Fair Good Fair Poor          
O'Harrel Canyon Creek-Owens River Good Good Good Good Fair          
Convict Creek Good Good Good Fair Good          
Wilfred Creek-Owens River Good Good Good Good Good          
Lake Crowley-Owens River Good Fair Good Fair Good          
Upper Rock Creek Good Fair Good Fair Good          
Pine Creek Good Fair Good Fair Good          
Lower Rock Creek Good Fair Good Fair Good          
Owens River Gorge-Owens River Good Good Good Fair Fair          
McGee Creek Fair Good Poor Fair Fair          
Horton Creek Good Good Good Fair Good          
Rock Creek-Spring Canyon Creek Good Good Good Good Good          
Pellisier Creek-Spring Canyon Creek Good Good Good Good Good          
Millner Creek-Spring Canyon Creek Good Good Poor Good Good          
Upper Chidago Canyon Good Good Good Good Good          
Millner Creek-Spring Canyon Creek Good Good Good Good Good          
South Fork Bishop Creek Good Good Poor Fair Good          
Middle Fork Bishop Creek Good Good Poor Fair Good          
Coyote Creek-Bishop Creek Good Good Poor Fair Fair          
Upper Chalfant Valley Good Good Poor Good Good          
Lower Chalfant Valley Good Good Good Good Good          
Gunter Creek Good Good Good Good Good          
North Fork Bishop Creek-Owens River Good Good Good Good Fair          
Black Canyon Good Good Good Good Fair          
Batchelder Spring Good Good Good Good Fair          
Baker Creek Good Good Good Fair Good          
Big Pine Creek Good Good Fair Fair Good          
Rawson Creek-Owens River Good Good Poor Fair Good          
Soldier Canyon Good Good Good Good Good          
Sangers Slough-Owens River Good Good Good Fair Poor          
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Tinehama Creek Good Good Good Fair Good          
Tinemaha Reservoir-Owens River Good Good Good Good Good          
Taboose Creek-Owens River Good Good Good Good Good          
Goodale Creek-Owens Valley Good Good Fair Fair Good          
Oak Creek Fair Fair Fair Poor Good          
Mazourka Canyon Good Good Good Good Good          
Tulare Swamp Good Good Good Fair Good          
Santa Rita Spring-Owens River Fair Good Good Good Good          
Shepherd Creek Good Good Good Fair Good          
Symmes Creek-Owens River Good Good Good Good Good          
Bairs Creek Good Good Good Good Good          
George Creek Good Good Good Fair Good          
Coyote Canyon-Owens River Good Good Good Good Good          
Hogback Creek Good Good Good Good Good          
Lone Pine Creek Good Good Good Fair Good          
Diaz Creek Good Good Good Good Good          
Ash Creek Good Good Good Fair Good          
Upper Cottonwood Creek Good Good Good Fair Good          
Lower Cottonwood Creek Good Good Fair Fair Good          
Lubken Creek Good Good Good Good Good          
Carroll Creek-Owens Lake Good Good Good Good Good          
North Haiwee Reservoir Good Good Good Good Good          
South Haiwee Reservoir Good Good Good Good Good          
Upper Wyman Creek Fair Good Good Fair Fair          
Lower Wyman Creek Good Good Good Good Good          
Birch Creek Good Good Good Good Good          
Payson Canyon Good Good Good Good Good          
Bog Mound Springs-Deep Springs Lake Good Good Good Good Good          
Upper Marble Canyon Good Good Good Good Good          
Middle Marble Canyon Good Good Good Good Good          
Joshua Flats Good Good Good Good Fair          
Headwaters Waucoba Wash Good Good Good Good Good          
Middle Waucoba Wash Good Good Good Good Good          
Lower Waucoba Wash Good Good Good Good Good          
Willow Creek Good Good Good Good Good          
Haiwee Creek Poor Fair Good Good Good          

 
 
Terrestrial Impacts of Transportation Infrastructure 
 
The Draft Assessment provides little information on the impacts of roads on wildlife and habitat.  
The assessment acknowledges that roads are a risk factor for a number of plants that are listed as 
Species of Conservation Concern as well as certain ecosystem types (e.g., mountain mahogany), 
and that they can serve as vectors for invasives, but clearly does not present the view that roads 
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are a landscape-transforming force as some authors do (Gucinski et al, 2000; Fahrig and 
Rytwinski, 2009; Noss, 2001; The Wilderness Society, 2004; Trombulak and Frissel, 2000, 
USDA Forest Service 2001a and 2001b). The Assessment does not speak to the specific effects 
of habitat fragmentation on plant and animal species, including game species, even though it is 
widely accepted in the literature that habitat fragmentation is a major landscape level stressor.   
 
In terms of road density, the Draft Assessment provides two examples of extant road densities – 
in riparian areas and in meadows – but does not provide context as to whether the densities are 
considered high for that ecosystem. It is important that the forest assessment identify road 
densities across the forest, and relate the high densities spatially to the habitat of at-risk species, 
Forest Carnivore Territories, Critical Aquatic Refuges, and rare and/or important communities 
where exotic invasion, edge effects, or trampling would be particularly harmful.  See Appendix 1 
for an in-depth review of using road density as a metric for habitat condition, including terrestrial 
habitat condition. 
 
In addition, the text is not clear about whether the calculated road densities include the 1,445 
miles of roads within the National Forest that are not part of forest road system (Page 155, Draft 
Assessment) or  include temporary roads, closed roads, and motorized trails. Including both of 
these sets of road miles will yield a better estimate of actual road densities and the true nature of 
sediment loading and wildlife habitat fragmentation from roads generally. See Appendix 2 for 
the relevant existing scientific information supporting this approach.   
 

C. Travel Analysis 
 
We are heartened that the draft assessment mentions the Travel Analysis Process (TAP) (page 
177).  However, given the importance of the TAP process, we think it deserves a more robust 
discussion on exactly what it is, and how it will be used.  The Sequoia National Forest webpage 
(http://www.fs.usda.gov/detail/sequoia/landmanagement/planning/?cid=stelprdb5435007) 
provides useful descriptions of the TAP process that could be imported into the forest 
assessment. For instance, the powerpoint presentation provided on the web page describes the 
goal of Travel Analysis as “Management and sustainability of a road system that minimizes 
adverse environmental impacts by assuring roads are in locations only where they are necessary 
to meet access needs, and can be maintained within budget constraints.” Also, the web page 
summarizes the TAP in the following way: 
 

“The purpose of the Travel Analysis Process for the Sequoia National Forest is to identify 
opportunities for the road system to meet current or future management objectives, based 
on ecological, social, cultural, and economic concerns. This process is an important part 
of effectively managing the National Forest Transportation System, and includes an 
examination of resource management, public access, and Forest Service administrative 
requirements associated with the road system. 
 
Travel Analysis is expected to identify opportunities to decommission roads, close roads, 
or convert roads to other uses, such as trails. This analysis will be documented in a Travel 
Analysis Report for the Sequoia National Forest that identifies the minimum road system 
and any roads that have been identified as unneeded. Though this is not a decision-
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making process, implementation of any future opportunities will require a site-specific 
NEPA decision-making process.” 
 

In addition to more thoroughly explaining the TAP process, the forest assessment should include 
a placeholder for Travel Analysis information so that it can be inserted once the Travel Analysis 
Report is completed, which is required to occur no later than the end of FY 2015, well before the 
Inyo National Forest plan revision will be complete. By identifying unneeded roads 
recommended for decommissioning or conversion to another use, the Travel Analysis Report 
will provide important information about achieving a sustainable access system and 
maintaining/restoring the ecological integrity of aquatic and terrestrial systems.    
 
  D. Climate Change 
 
We commend the Inyo National Forest for including a paragraph on the effects of climate change 
on the transportation system.  Given the importance and magnitude of the issues related to 
climate and transportation systems, we recommend that the Inyo National Forest broaden its 
discussion to include more detail on transportation infrastructure needs, and to add discussions 
on  1) enhancing species adaptation to climate change by reducing transportation related stresses, 
and 2) increasing carbon sequestration through road decommissioning . Below, we provide 
information from the scientific literature on these three topics which are relevant to the planning 
rule’s substantive requirements to provide sustainable access and maintain/restore ecosystems. 
 

E. Adapting Transportation Infrastructure  
 
It is expected that climate change will be responsible for more extreme weather events, leading 
to increasing flood severity, more frequent landslides, changing hydrographs (peak, annual mean 
flows, etc.), and changes in erosion and sedimentation rates and delivery processes. Roads and 
trails in national forests, if designed by an engineering standard at all, were designed for storms 
and water flows typical of past decades, and hence may not be designed for the storms in future 
decades (Gucinski et al, 2000).  Hence, climate driven changes may cause transportation 
infrastructure to malfunction or fail (ASHTO 2012; USDA Forest Service 2010). The likelihood 
is higher for facilities in high-risk settings—such as rain-on-snow zones, coastal areas, and 
landscapes with unstable geology (USDA Forest Service 2010).   
 
Forest managers in the next two decades will need to take a series of actions to prevent or reduce 
road failures, culvert blow-outs, etc. and prevent adverse impacts to aquatic ecosystems and 
water quality. These include replacing undersized culverts with larger ones, prioritizing 
maintenance and upgrades (e.g., installing drivable dips and more outflow structures), and 
obliterating roads that are no longer needed and pose erosion hazards (USDA Forest Service 
2010; USDA Forest Service 2012; USDA Forest Service 2011). The land management plan 
revision needs to address using plan components in this significant task of adapting 
transportation infrastructure.   
 
Olympic National Forest has developed a number of documents oriented at protecting watershed 
health and species in the face of climate change, including a 2003 travel management strategy 
and a report entitled Adapting to Climate Change in Olympic National Park and National Forest. 
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In the travel management strategy, Olympic National Forest recommended that 1/3rd of its road 
system be decommissioned and obliterated (USDA Forest Service 2011). In addition, the plan 
called for addressing fish migration barriers in a prioritized and strategic way – most of the 
identified approaches are associated with roads.  The report calls for road decommissioning, 
relocation of roads away from streams, enlarging culverts as well as replacing culverts with fish-
friendly crossings (USDA Forest Service, 2011).   
 
In December 2012, the USDA Forest Service published a report entitled “Assessing the 
Vulnerability of Watersheds to Climate Change.” This document reinforces the concept 
expressed by Olympic National Forest that forest managers need to be proactive in reducing 
erosion potential from roads: 
 

“Road improvements were identified as a key action to improve condition and resilience 
of watersheds on all  the pilot Forests. In addition to treatments that reduce erosion, road 
improvements can reduce the delivery of runoff from road segments to channels, prevent 
diversion of flow during large events, and restore aquatic habitat connectivity by 
providing for passage of aquatic organisms. As stated previously, watershed sensitivity is 
determined by both inherent and management-related factors. Managers have no control 
over the inherent factors, so to improve resilience, efforts must be directed at 
anthropogenic influences such as instream flows, roads, rangeland, and vegetation 
management…. 
 
[Watershed Vulnerability Analysis] results can also help guide implementation of travel 
management planning by informing priority setting for decommissioning roads and road 
reconstruction/maintenance. As with the Ouachita NF example, disconnecting roads from 
the stream network is a key objective of such work. Similarly, WVA analysis could also 
help prioritize aquatic organism passage projects at road-stream crossings to allow 
migration by aquatic residents to suitable habitat as streamflow and temperatures 
change.” (USDA Forest Service 2012, Pages 22-23) 

 
Enhancing species adaptation to climate change by reducing transportation related 
stresses.  To meet the regulatory requirement to maintain and restore ecosystems, the land 
management plan revision must strive to reduce ecosystem stresses that result in diminished 
forest resilience and resistance. As discussed above, the road system is one such stressor.  
Reducing its size and breadth by removing unneeded and problematic roads can help reduce the 
stresses on aquatic and terrestrial ecosystems imposed by roads and their fragmentation effects. 
 
Characterized by high edge/interior ratios and isolated patches, fragmented forests will likely 
demonstrate less resistance and resilience (Noss, 2001). Fragmentation interferes with the ability 
of species to track shifting climatic conditions over time and space, and likely favors invasive 
species that have effective dispersal mechanisms at the expense of native species (Noss, 2001). 
Getting rid of unneeded roads, especially in potentially important corridors, and creating wildlife 
crossings over busy roads can mitigate some road-related fragmentation effects (Noss, 2001). 
 
The National Fish, Wildlife and Plants Climate Adaptation Partnership in Strategy 1.4 of its 
Climate Change Adaptation Plan (2012) recommends “Conserv[ing], restor[ing], and as 
appropriate and practicable, establish[ing] new ecological connections among conservation areas 
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to facilitate fish, wildlife, and plant migration, range shifts, and other transitions caused by 
climate change.” 
 
Switalski (2009) echoes the sentiment suggesting that road decommissioning, which reduces 
fragmentation and increases landscape connectivity, is an important climate change adaptation 
strategy: 
 

“Decommissioning and upgrading roads and thus reducing the amount of fine sediment 
deposited on salmonid redds can increase the likelihood of egg survival and spawning 
success (McCaffery et al. 2007).  In addition, this would reconnect stream channels and 
remove barriers such as culverts.  Decommissioning roads in riparian areas may provide 
further benefits to salmon and other aquatic organisms by permitting reestablishment of 
streamside vegetation, which provides shade and maintains a cooler, more moderated 
microclimate over the stream (Battin et al. 2007). 
For wildlife, road decommissioning can reduce the many stressors associated with 
roads.  Road decommissioning restores habitat by providing security and food for 
wildlife.  Preliminary results suggest that black bear (Ursus americanus) use 
decommissioned roads extensively in central Idaho (A. Switalski in prep.).   In addition 
to providing early successional foods, such as huckleberries, decommissioned roads when 
seeded with native species can reduce the spread of invasive species (Grant et al. in 
review). 
One of the most well documented impacts of climate change on wildlife is a shift in the 
ranges of species (Parmesan 2006).  As animals migrate, landscape connectivity will be 
increasingly important (Holman et al. 2005).  Decommissioning roads in key wildlife 
corridors will improve connectivity and be an important mitigation measure to increase 
resiliency of wildlife to climate change.” 
 

Increasing carbon sequestration by decommissioning roads. Reclaiming unneeded roads can 
contribute to carbon sequestration on national forests.  Two relatively recent studies show that 
road restoration has positive implications for carbon sequestration.  In 2008, Kerekvliet et al 
published a Wilderness Society briefing memo on the impact to carbon sequestration from road 
decommissioning. Noting that the discussion of carbon sequestration usually revolves around 
timber harvest or conservation designations, the authors suggested that an overlooked 
opportunity to sequester carbon on National Forests rests with its massive road system. Using 
Forest Service estimates of the fraction of road miles that are unneeded, the authors calculated 
that restoring 126,000 miles of roads to a natural state would be equivalent to revegetating an 
area larger than Rhode Island. In addition, they calculate that the net economic benefit of road 
treatments are always positive and range from US$0.925-1.444 billion.  
Redwood National Park staff, renowned for their expertise in road restoration, explored a similar 
question.  Madej et al (2012) assessed the carbon budget implications of 30 years of road 
decommissioning in Redwood National Park in north coastal California. They found that 
treatment of 425 km of logging roads from 1979 to 2009 resulted in a net carbon savings of 
49,000 Mg C to date.  
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F. Sustainable Transportation Systems 
 
In order to meet the substantive requirements in the rule related to ecological integrity and 
sustainable access, the forest plan revision should provide a framework for moving towards a 
sustainable transportation infrastructure system. The forest assessment therefore should provide 
the best available science on sustainable transportation systems. We offer the following models 
for your consideration. 
 
Gucinski et al (2000) strongly recommend that forest managers utilize the Roads Analysis 
Process developed by the Forest Service in 2001 to illuminate issues and provide strategies that 
will contribute to finding an acceptable balance between road benefits and costs: 
 

“Roads Analysis is intended to be an integrated, ecological, social, and economic approach to 
transportation planning. It uses a multiscale approach to ensure that the identified issues are 
examined in context. Roads Analysis is to be based on science. Analysts are expected to locate, 
correctly interpret, and use relevant existing scientific literature in the analysis, disclose any 
assumptions made during the analysis, and reveal the limitations of the information on which the 
analysis is based. The analysis methods and the report are to be subjected to critical technical 
review.” (Page 10) 
 

The Wilderness Society (2012) developed a GIS-based approach to identifying the minimum 
necessary road system. Its GIS decision support tool called RoadRight identifies road segments 
that are high risk to a variety of forest resources including water, wildlife, and roadlessness (The 
Wilderness Society, 2012; The Wilderness Society, 2013). The GIS system is designed to 
provide information that will help forest planners identify and minimize road related 
environmental risks.  See the summary of and user guide for RoadRight that provides more 
information including where to access the open source software.11     
 
Shilling et al (2012) developed a recreational route optimization model with the goal of 
identifying a sustainable motorized transportation system for the Tahoe National Forest. The 
model identified routes with high recreational benefits, lower conflict, lower maintenance and 
management requirements, and lower potential for environmental impact operating under the 
presumption that such routes would be more sustainable and preferable in the long term. The 
authors combined the impact and benefit analyses into a recreation system analysis “that was 
effectively a cost-benefit accounting, consistent with requirements of both the federal Travel 
Management Rule (TMR) and the National Environmental Policy Act.”  
 
Adams and McCool (2009) also considered this question of sustainable motorized recreation. 
They offered ten recommendations to federal agencies, including:   

11 The Wilderness Society, 2012. Rightsizing the National Forest Road System: A Decision Support Tool.   Available at 
http://www.landscapecollaborative.org/download/attachments/12747016/Road+decommissioning+model+-overview+2012-02-
29.pdf?version=1&modificationDate=1331595972330.  
The Wilderness Society, 2013.  
RoadRight: A Spatial Decision Support System to Prioritize Decommissioning and Repairing Roads in  
National Forests User Guide. RoadRight version: 2.2, User Guide version: February, 2013. Available at 
http://www.landscapecollaborative.org/download/attachments/18415665/RoadRight%20User%20Guide%20v22.pdf?api=v2 
 

SFL et al. comments on the INF draft forest assessment (12-16-13) 43 
 

                                                

http://www.landscapecollaborative.org/download/attachments/12747016/Road+decommissioning+model+-overview+2012-02-29.pdf?version=1&modificationDate=1331595972330
http://www.landscapecollaborative.org/download/attachments/12747016/Road+decommissioning+model+-overview+2012-02-29.pdf?version=1&modificationDate=1331595972330
http://www.landscapecollaborative.org/download/attachments/18415665/RoadRight%20User%20Guide%20v22.pdf?api=v2


 
(2) As the agencies move to revise allocations, they need to clearly define how they intend to 
locate routes so as to minimize impacts to natural resources and other recreationists in accordance 
with Executive Order 11644. Given judicial deference, if the agencies fail to do so, the 
minimization standard of Executive Order 11644 will remain meaningless.12 
 
(3) As they proceed with designation, the FS and BLM need to acknowledge that current 
allocations are the product of agency failure to act, not design. Ideally, ORV routes would be 
allocated as if the map were currently empty of ORV routes.  Reliance on the current baseline 
will encourage inefficient allocations that likely disproportionately impact natural resources and 
non-motorized recreationists. While acknowledging existing use, the agencies need to do their 
best to imagine the best possible arrangement of ORV routes, rather than simply tinkering around 
the edges of the current allocations. (Page 105) 

 
G. Alternative Transportation Systems 

 
The draft assessment states that the Forest Service is currently working on a study about 
alternative transportation that could inform forest planning.  We commend the Forest Service for 
contemplating this option, and recommend that more information about the opportunities, 
constraints, etc. related to alternative transportation be included in the draft assessment.  Upon 
the report’s completion, the Forest Service should update the assessment accordingly.  
Establishing public transit opportunities has multiple benefits including maintaining scenic 
character and recreational settings, creating quality recreational experiences, facilitating 
connections between communities and the forest, enhancing visitor management, and potentially 
lowering long-term road maintenance costs.   
 

H. Air Quality and Roads 
 
Include information on air quality related to dust emissions from roads. The Draft Forest 
Assessment explains that the Inyo National Forest has lands federally designated as in non-
attainment for PM10. It blames the PM10 violations on dust emissions from dry lake beds, but 
provides no evidence that dirt roads and trails are not contributing.  It is important that the 
assessment discuss the fact that fugitive dust from dirt roads contributes to particulate matter 
pollution, reflect the current requirements for particulate matter in areas within and affected by 
the Inyo National Forest, and identify whether and to what degree dust emissions from the road 
system are contributing to air quality problems and non-compliance. 
 

12 Recent court decisions have made it clear that the minimization requirements in the Executive Orders are not 
discretionary and that the Executive Orders are enforceable. See  

• Idaho Conservation League v. Guzman , 766 F. Supp. 2d 1056 (D. Idaho 2011) (Salmon-Challis National 
Forest TMP) . 

• The Wilderness Society v. U.S. Forest Service, CV 08-363 (D. Idaho 2012) (Sawtooth-Minidoka district 
National Forest TMP). 

• Central Sierra Environmental Resource Center v. US Forest Service, CV 10 ‐2172 (E.D. CA 2012) 
(Stanislaus National Forest TMP). 
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 I. Inconsistent Reporting of Road Miles 
 
The Inyo National Forest Roads Analysis states that there are 6,000 miles of roads on the Inyo 
National Forest, yet the draft assessment states that there are 1,985 miles of forest roads and an 
additional 1,445 miles of non-Forest Service roads on the Inyo National Forest. Please explain 
the discrepancy. If roads have been removed from the system or declared unauthorized since the 
publication of the Roads Analysis, please explain what happened to the roads, whether they have 
been reclaimed or closed, whether they are still used, and what their impact on the environment 
is today. 
 
 J. Trends Related to Roads  
 
The draft assessment states that a significant trend related to transportation infrastructure is 
declining budgets. We are glad that the Forest Service acknowledges that appropriated revenues 
fall far short of needs, but ask that the assessment explain the consequences of inadequate 
funding, including, but not limited to increasing costs related to road failures, increasing 
ecological costs, and costs resulting from impeded access and public safety issues.   
 
If the information is available, it would be useful to provide the following trend information: 

• Distribution of maintenance levels over time. Are a higher proportion of roads in 
maintenance level 1 and 2 categories than in previous years? If so, why? 

• Road-related aquatic impacts over time. Are more or less stream segments impaired for 
road-related sediment than 5, 10, or 20 years ago?  

• Storm related road failures over time. Is the Inyo National Forest experiencing relatively 
more or less road failures in recent years? What is the cost of addressing these failures 
over time? Is road failure and accelerated erosion anticipated to become more prevalent 
in the future, because of climate change, inadequate maintenance or some other reason? 

• Road use over time. Is the volume of traffic changing over time? Is the type of use 
(recreational, commercial) changing over time? How does the volume and type of use 
break down by maintenance class?  

 
XII. Chapter 15: Designated Areas 

 
A. Potential Need and Opportunity for Additional Wilderness   

 
Over the decades the Inyo NF has been laced with roads to support mining, logging, early 
settlement, modern urbanization, energy development, and even recreation. Despite this, a great 
deal of wild country remains. It is critically important that the Inyo Draft Forest Assessment 
include information about all of the wilderness-quality lands in the Inyo National Forest (and 
include their locations on a map), both IRAs and other areas, as required by the USFS’ planning 
regulations (§219.7(c)(2)(v)): “Identify and evaluate lands that may be suitable for inclusion in 
the National Wilderness Preservation System and determine whether to recommend any such 
lands for wilderness designation.” 
 
The Inyo Draft Forest Assessment addressed this planning requirement by stating that “Existing 
IRAs, along with all other lands within the plan area not currently designated as wilderness, will 
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be considered during the inventory and evaluation for additional wilderness.” We recommend 
that the Draft Assessment also recognize the potential for additional wilderness-quality lands as a 
result of the Travel Analysis Process (36 CFR 212.5(b)), currently under development, as 
directed in the Forest Service Handbook (1909.12, Chapter 70): 
 
71.22a - Roads Improvements 
When considering road-related criteria, the responsible official shall use existing information 
about roads and routes within the plan area.  
 
1. Include in the inventory, areas that contain the following improvements:  
 

a. Areas that contain forest roads maintained to level 1;  
b. Areas with any routes that are unauthorized or temporary, or forest roads that are 

identified for decommissioning; 
c. Areas with forest roads that are anticipated during other planning processes for 

disinvesting future road maintenance activities to a level 1. 
 

B. Roadless  Areas 
 
The Healthy Forest Restoration Act (H.R. 1904) defines Wildland Urban Interface using specific 
distances from communities that are at risk from fire. The statement made on page 192 of the 
Draft Assessment states:  “Twenty-one of the IRAs (43,151 acres) geographically overlap with 
the wildland urban interface (WUI). In these areas, there is a need and there are management 
mandates to establish wildfire defensible space around communities and developed sites where 
people congregate on the forest.” It appears from this statement that you are defining the 
wildland urban interface as --developed sites where people congregate on the forest. The 
definition in HFRA should be used for the purposes of this forest plan revision process. 

 
C. Research Natural Areas 

 
Please describe the process by which RNAs are selected and established, including the specific 
metrics used to determine whether a habitat/vegetation type/special feature/process/genetic array 
is adequately represented. For example, how does the agency assess whether there is adequate 
representation, adequate acreage, and adequate distribution to accomplish each of the objectives 
established in FSM 4063.02:  
 

• to maintain a wide spectrum of high-quality areas that represent the major forms of 
ecological diversity on USFS-administered lands for research and education, and for the 
maintenance of biological diversity;  

• to preserve and maintain genetic diversity (including in relation to threatened, 
endangered, and sensitive species);  

• to protect against human-caused environmental disruptions;  
• to serve as reference areas for the study of natural ecological processes (including in 

relation to disturbance);  
• to provide on-site and extension educational activities;  
• to serve as baseline areas for measuring long-term ecological changes;  
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• to serve as control areas for comparing results related to manipulative research; and  
• to monitor the impacts of resource management techniques and practices.  

 
After describing the specific methods used to determine adequacy of size and representation, 
consider conducting an assessment that describes the conditions and trends on the Inyo National 
Forest with respect to the adequacy of representation, distribution, and size of RNAs to 
accomplish each of these objectives. Please explain how or whether RNAs fit into a larger 
network of protected lands or corridors. Please assess the need for and adequacy of connectivity 
among all RNAs and among RNAs of the same vegetation type. Please assess the distribution 
and size of RNAs with respect to features such as latitude, altitude, and soil type—especially 
important in light of the risk of vegetation type changing with a changing climate.  

The Draft Assessment noted that “Potential opportunity for additional RNAs exist in aspen, 
sagebrush, xeric shrubland, and carbonate geology areas.”  We also recommend considering 
areas with extensive mountain mahogany as well as Mono pumice dry forb communities. These 
unique dry forb communities are abundant in the Glass Mountains, but no extensive example of 
this habitat currently enjoys any administrative or legislated protection or representation within 
the RNA system. 

D. Potential Alternative Designations 
 
The Draft Assessment does not consider the potential need and opportunity for alternative 
designations to address unmet ecological goals like the protection and enhancement of habitat 
connectivity. This is especially important in light of the risk of vegetation type change with a 
changing climate. We recommend considering the Glass Mountains (east-west connectivity), as 
well as the Southern Whites-Soldier Canyon Roadless Area complex south to the northern Inyo 
Mountains Roadless Area complex. Protection of this current designation gap in the White-Inyo 
Mountains would protect a north-south corridor from the Mojave south of the Malpais/Inyo 
Mountains wilderness areas to the alpine Great Basin habitat at tip of the White 
Mountains/Boundary Peak wilderness areas, as well as preserve an east-west corridor from the 
Death Valley-Deep Springs Valley Mojave ecosystem to the Owens Valley and Sierra 
ecoregions.   

 
E. Wild and Scenic Rivers 

 
1) Nature, Extent and Role of Existing Conditions and Future Trends ~ 

Wild and Scenic Rivers, pages 183-184 
 

This section correctly notes that the North and South Forks Kern Wild & Scenic Rivers are 
managed according to general direction in the 1998 LRMP and Comprehensive River 
Management Plans (CRMPs) completed in 1994. Since the CRMPs are nearly 20 years old and 
significant new information and changed circumstances warrant updating this important plans. 
This is a possible future action that should be mentioned in the Draft Assessment. 
 
This section also correctly notes that the Owens River Headwaters and Cottonwood Creek, 
designated by Congress in 2009, do not currently have specific management direction provided 
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by CRMPs. Since these plans are required by law, it would be appropriate to note in the Draft 
Assessment that CRMPs for these designated rivers shall be completed by a specified date. 
 
We appreciate and support the statement on page 184 noting that a specific CRMP for the 
Cottonwood Creek Wild & Scenic River “has not yet been developed, but will be developed in 
partnership with the BLM.” It is critical that the Forest Service and BLM coordinate on the 
development of the Cottonwood Creek CRMP to ensure that the purpose and function of the 
CRMP to ensure the protection of the creek’s free flowing character and outstanding values is 
fully realized. 
 
The last sentence of page 183, “The four segments of the (South Fork Kern) river on the Inyo NF 
are within the “wild” or “scenic” opportunity class” unnecessarily and confusingly combines 
Wild & Scenic River and Recreation Opportunity Spectrum (ROS) nomenclature. We 
recommend that this sentence be modified to simply state that the four segments are variously 
classified as scenic or wild. 
 

2) Potential Need and Opportunity for Additional Wild and Scenic 
Rivers, pages 184-185 

 
We appreciate the acknowledgement on page 184 that the Forest Service Manual requires a 
comprehensive assessment and evaluation of all potential Wild & Scenic Rivers in the planning 
process and strongly support the statement that “an inventory of the eligibility of rivers for 
inclusion in the Wild and Scenic Rivers System is required and will be completed.” 
 
Also on page 184, the DA states: 
 

Following adoption of the 1988 Plan, the Inyo NF completed an eligibility 
study of another 326 miles of river segments found on 28 streams on the 
forest. From this study, the forest determined that 169 miles of river 
segments on 19 streams met the eligibility criteria. 

 
This is correct, but the public notice distributed by the Inyo National Forest dated June 7, 1993, 
actually stated that of the 19 eligible streams identified, the Forest Service’s “proposed action is 
to recommend 15 streams or portions of streams for designation.” The DA should note whether 
recommending these 15 streams is still contemplated and will be implemented in the Forest Plan 
Revision. 
 
It is unclear with the eligibility assessment of the 19 streams conducted in the early 1990’s is the 
product of a comprehensive assessment and evaluation of all potential Wild & Scenic Rivers as 
required by the Forest Service Manual. Clarification of this important point should be provided 
in the DA. If indeed a comprehensive assessment and evaluation was conducted, the 
administrative record that includes the rivers and streams initially analyzed and not determined 
eligible should be made available to the public. In addition, changed circumstances in regard to 
scientific studies published since the 1994 eligibility notice was produced, endangered species 
listings, changes in recreational use, and a number of our factors warrant a comprehensive 
reassessment of all potential Wild & Scenic Rivers. 
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3) Conclusions for Designated Areas (p. 202) 
 

In regard to Wild & Scenic Rivers, the DA concludes that there are 160 miles of designated 
rivers “that maintain the outstanding remarkable values for which they were designated.” 
 
This is not quite the case for the segments 1, 2, and part of segment 3 of Deadman Creek in the 
Owens River Headwaters Wild & Scenic River. These segments were not identified as eligible in 
the Forest Service’s 1993 eligibility notice. At the time, Forest Service officials felt that these 
segments lacked outstandingly remarkable values. This is confirmed in the May 2013 Designated 
Areas Topic Paper on page 33 with the statement, “There are no ORV identified for the upper 
reaches of Deadman Creek in segments 1 and 2.” And yet Congress designated these segments, 
which constitutes a de facto finding by Congress that these segments do possess outstanding 
values. 
 
It is critical that the specific outstanding values of upper Deadman Creek be recognized by the 
Forest Service if the agency is to meet its commitment to protect such values. We believe that 
outstanding remarkable values of upper Deadman Creek are easily identifiable. They include: 
 
Recreation – An outstanding value shared with lower segments of the Owens River Headwaters, 
upper Deadman Creek offers three popular campgrounds, as well as outstanding opportunities 
for dispersed camping, backpacking, and hiking.  
 
Geological – We believe that upper Deadman Creek also shares identical geological values with 
Glass Creek. The unique geologic feature of White Wing Peak, a specific outstanding geological 
value of Glass Creek, forms the divide between Glass and upper Deadman Creeks. Assigning 
this outstanding geological value just to Glass Creek and not Deadman Creek is simply arbitrary.  
 
Wildlife – Upper Deadman Creek also shares an outstanding wildlife value with Glass Creek. 
Yosemite toad, one the cited outstanding wildlife values for Glass Creek is also found in upper 
Deadman Creek.  
 
Ecological – Upper Deadman Creek drains the east side of San Joaquin Ridge, which supports 
the Forest Service-identified “largest Jeffrey pine forest in the world.” A Sierra Nevada 
Ecosystem Project (SNEP) report states that the area supports rare eastside stands of old growth 
red fir. The relatively low elevation of the Sierra crest at Deadman Pass and other parts of the 
San Joaquin Ridge provides an important biological corridor for the migration of wildlife and a 
highly diverse and rich understory of plant species.13 

13 SNEP Volume II, Chapter 50, The Mammoth-June Ecosystem Management Project, on page 1278 noted that 
Deadman Creek and other permanent streams in the project area have “significant value as the headwaters of the 
Owens River, the dominant watershed in the eastern Sierra.” On page 1279, this SNEP report states that the area 
supports pure red fir stands, which are very rare in the eastern Sierra, and that “Many of these forest stands have late 
successional characteristics and are valued from many standpoints for their old-growth conditions.”  
 
On page 1280, the report finds that “Understory plant diversity in the area is rich” with species from “at least seven 
floristic zones, including areas of the western Sierra and assemblages in low abundance in the xeric eastern Sierra.” 
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We strongly urge the Forest Service to identify outstandingly remarkable recreational, 
geological, wildlife, and ecological values for upper Deadman Creek. These values must be 
identified before the agency can accurately claim that all outstanding values for which rivers 
were identified are protected. 
 
Similarly, the statement also on page 202 that “wild and scenic management plans ensure (that 
protective) conditions will persist” can only be supported once the Forest Service completes 
CRMPS for the Cottonwood Creek and Owens River Headwaters Wild & Scenic Rivers. 
 
  

The report concludes that “The low elevation of the Sierra crest in this area appears to contribute to this diversity as 
a corridor for plant migration.”  
 
Further on page 1280, the report also notes that “the low elevation of the Sierran crest in this region appears to have 
served historically and at present as a trans-Sierran corridor for some wildlife”, including furbearers such as “marten 
and possibly wolverine.” The report further concludes that the area is “a significant mule deer migration area, 
offering important summer habitat and fawning areas” and it may provide “occasional foraging habitat” for 
California spotted owls sighted just over the crest in the San Joaquin drainage. 

SFL et al. comments on the INF draft forest assessment (12-16-13) 50 
 

                                                                                                                                                       



XIII.  Conclusion 
 
We are encouraged by the transparency and willingness of the Forest Service to collaborate in 
the creation of a robust and science-based forest plan that responds to today’s stressors.  We also 
believe that your decision to undertake one environmental impact statement for the three early 
adopter forests will be useful in integrating information across the region and coordinating 
conservation actions among the national forests.   
 
Please contact Susan Britting (britting@earthlink.net; 530-295-8210) if you have specific 
questions about these comments.  Thank you for the opportunity to comment.  
 
Sincerely, 
 

 
Susan Britting, Ph.D. 
Executive Director 
Sierra Forest Legacy 
PO Box 377 
Coloma, CA  95613                 

 
 
 

Craig Thomas 
Conservation Director  
Sierra Forest Legacy 
Garden Valley, CA 
 

 
Stan VanVelsor, Ph.D. 
Regional Conservation Representative 
The Wilderness Society 
San Francisco, CA 
 

 
 
 
 

Steve Evans 
Wild & Scenic River Consultant 
Friends of the River 
Sacramento, CA 
 

 
Aimee Delach 
Senior Policy Analyst Climate Adaptation 
Defenders of Wildlife 
 

 
Pamela Flick 
California Representative 
Defenders of Wildlife 
Sacramento, CA 
 
 
Mark Drew, PhD 
Regional Manager & Director of Imperiled 
Native Trout Initiative  
California Trout 
 

 
Michael J. Connor, Ph.D. 
California Director 
Western Watersheds Project 
Reseda, CA 91337 
 
 
Lisa Cutting 
Eastern Sierra Policy Director 
Mono Lake Committee 
Lee Vining, CA  
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Alan Carlton 
Sierra Nevada Team Leader, Sierra Club 
San Francisco, CA 
 

 
Malcolm Clark 
Range of Light Group (Toiyabe Chapter) 
Sierra Club 
Mammoth Lakes, CA 
 
Greg Haller 
Conservation Director 
Pacific Rivers Council 
Portland, OR 
 
Greg Suba 
Conservation Director 
California Native Plant Society 
Sacramento, CA 

 

 
Karen Schambach, President 
Center for Sierra Nevada Conservation 
Georgetown, CA 
 
 
Karen Schambach 
Public Employees for Environmental 
Responsibility (PEER) 
Georgetown, CA 
 
 
Peter Pumphrey 
Eastern Sierra Audubon 
Bishop, CA 
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Appendix 1. Relevant Existing Information on the Ecological Impacts of Transportation 
Infrastructure 

 
It is well understood that roads impact aquatic and terrestrial environments at multiple scales, 
and, in general, the more roads the greater the impact. In fact, in the past 20 years or so, scientists 
having realized the magnitude and breadth of ecological issues related to roads, have created a 
new scientific field called road ecology and have created a handful of road ecology research 
centers including the Western Transportation Institute at Montana State University and the Road 
Ecology Center at the University of California at Davis.14 Below, we provide a summary of the 
current thinking around the impacts of roads and road networks to terrestrial and aquatic 
ecosystems, drawing heavily on Gucinski et al (2000). 
 
Geomorphic and Hydrologic Effects 
Undisturbed forested landscapes generally have high infiltration and low sediment yield, even 
though slopes are often steep. This is because the undisturbed forest floor absorbs rainfall and 
allows it to infiltrate into the subsurface.  When roads exist, erosion rates increase significantly. 
This is because roads intercept and concentrate water, as well as provide a ready source of 
sediment for transport.  Roads contribute more sediment to streams than any other land 
management activity (Gucinski et al 2000).  Surface erosion rates from roads are typically at 
least an order of magnitude greater than rates from harvested areas, and three orders of 
magnitude greater than erosion rates from undisturbed forest soils (Endicott 2008). 
 
Erosion of sediment from roads occurs chronically and catastrophically.  Every time it rains, 
sediment from the road surface and from cut and fill slopes is picked up by rain water that flows 
into and on roads.  The sediment is entrained in surface flows that are often concentrated into 
road ditches and culverts and directed into streams.  Roads also precipitate catastrophic mass 
failures of road cuts, beds, and fills during large storm events leading to massive slugs of 
sediment moving downstream and into waterways (Endicott 2008; Gucinski et al 2000).   
The erosion of road-related sediment and it subsequent movement into stream systems affects the 
geomorphology of the drainage system in a number of ways.  It directly alters channel 
morphology by embedding larger sediments and stream structures and filling pools. It can also 
have the opposite effect of increasing peak discharges and scouring channels, which can lead to 
disconnection of the channel and floodplain, and lowered base flows (Furniss et al 1991; Joslin 
and Youmans 1999).  In all cases, the width/depth ratio of the stream changes which then can 
trigger changes in water temperature, sinuosity and other geomorphic factors important for 
aquatic species survival (Joslin and Youmans 1999; Trombulak and Frissell 2000).  Roads also 
can modify flowpaths in the larger drainage network. Roads intercept subsurface flow as well as 
concentrate surface flow, which results in new flowpaths that otherwise would not exist, and the 
extension of the drainage network into previously unchannelized portions of the hillslope 
(Gucinski et al 2000; Joslin and Youmans 1999). The magnitude of road-related geomorphic 
effects varies by climate, geology, road age, construction and maintenance practices, and storm 
history. Severe aggradation of sediment at stream structures or confluences can force streams to 

14 See http://www.westerntransportationinstitute.org/research/roadecology and http://roadecology.ucdavis.edu/ 
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actually go subsurface or make them too shallow for fish passage (Endicott 2008; Furniss et al. 
1991). 
 
Effect on Aquatic Habitat and Fish 
 
On a landscape scale, these effects can add up to:  changes in the frequency, timing, and 
magnitude of disturbance to aquatic habitat and changes to aquatic habitat structures (e.g., pools, 
riffles, spawning gravels, and in-channel debris), and conditions (food sources, refugia, and 
water temperature) (Gucinski et al 2000).  Increased sedimentation in stream beds has been 
linked to decreased fry emergence, decreased juvenile densities, loss of winter carrying capacity, 
and increased predation of fishes, and reductions in micro-invertebrate populations that are a 
food source to many fish species (Gucinski et al 2000; Endicott, 2008, Rhodes et al, 1994; Joslin 
and Youmans 1999).  Well-known native aquatic species affected by turbidity and sedimentation 
are salmon (coho, chinook and chum), steelhead, and a variety of trout species including bull 
trout, as well as other native fishes and amphibians (salamanders, tailed frogs) (Endicott 2008). 
In a Montana specific review of recreational impacts to wildlife, Joslin and Youmans (1999) 
describe the impact of excessive sedimentation and increased peak flows on fish habitat: 
 

“Aquatic ecosystems are impacted by sediments from roads as well as the large water 
flushes just described….Sediment originating from roads reach streams and rivers, 
degrading habitat and impairing fish reproduction (Harr and Nichols 1993). Fine 
sediments impact spawning habitat by settling into and covering spawning gravels, and 
interfering with salmonid redd (nest) construction. Excessive sediments can impede 
intergravel water flow that provides oxygen and removes waste products, both of which 
are necessary for successful egg development. Roads thus increase barriers to migrating 
adult and juvenile salmonids and the macroinvertebrates they depend on (Furniss et al. 
1991). When culverts fail during storm and runoff events, tremendous amounts of 
sediment can be delivered directly to the channel and from there down into lower 
streams, potentially affecting sensitive fish habitat (Johnson 1995). Johnson (1995) notes 
that “Even on roads that appear to be so thick with alder that a sediment production 
concern seems ludicrous, we often find that the road tracks are still actively functioning 
as erosion sources.” Johnson (1995) found that flows would almost double (1.96 times) 
where the road density was only 1.61 mi/mi2…. When only 6% of the watershed was 
compacted, Harr (1986) notes significant peak flow increases, and emphasizes that 
building and locating roads so as to not intercept and re-direct water is very important.”  
(Chapter 9.6) 

 
Roads can also act as barriers to migration (Gucinski et al 2000).  Where roads cross streams, 
road engineers usually place culverts or bridges.  Both can and often interfere with sediment 
transport and channel processes such that the road/stream crossing becomes a barrier for fish and 
aquatic species movement up and down stream. For instance, a culvert may scour on the 
downstream side of the crossing, actually forming a waterfall up which fish cannot move.  
Bridges that infringe upon the channel or floodplain can trap sediment causing the stream to 
shallow and warm such that fish will not migrate past the bridge.  This is problematic for many 
aquatic species but especially for anadromous species that must migrate upstream to spawn.  
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Effect on Terrestrial Habitat and Wildlife 
 
Roads impact wildlife through a number of mechanisms including:  direct mortality, change in 
movement and habitat use patterns, interference with predatory and prey relationships, alteration of the 
road-effected zone, and changes in land use (Trombulak and Frissell 2000). Some of these impacts 
result from the road itself, and some result from the uses on and around the roads.  Habitat alteration is 
a significant consequence of roads. At the landscape scale, roads fragment habitat blocks into smaller 
patches that may not be able to support successfully interior forest species. Smaller habitat patches also 
results in diminished genetic variability, increased inbreeding, and at times local extinctions (Gucinski 
et al 2000; Trombulak and Frissell 2000).  Roads also change the composition and structure of 
ecosystems along buffer zones, called edge-affected zones. The width of edge-affected zones varies by 
what metric is being discussed; however, researchers have documented edge effects a kilometer or 
more away from a road.  In heavily roaded landscapes, edge-affected acres can be a significant fraction 
of total acres.  For example, in a landscape area where the road density is 3 mi/square mile (not an 
uncommon road density in national forests) and where the edge-affected zone is estimated to be 500 
feet from the center of the road to each side, the edge-affected zone is 56% of the total acreage.   
 
Direct mortality and disturbance from road use impacts many different types of species.  
Animals that are adversely affected by people or disturbance may avoid roaded zones. Also, 
animals that move large distances, like bears and wolves, are more prone to collisions with 
vehicles (Fayrig and Ritwinski 2009), as are slow-moving migratory animals (e.g., amphibians) 
and reptiles who use roads to regulate temperature (Gucinski et al 2000).  Although some 
animals might actually gravitate to road-affected zones because they are opportunistic and smart 
enough to avoid being hit by vehicles (e.g., ravens), many other animals will avoid these zones 
because they dislike or are impeded by disturbance -- e.g., road noise disturbs songbird 
communication (Fayrig and Ritwinski 2009). 
 
Roads also affect ecosystems and habitats because they are also a major vector of non-native 
plant and animal species. This can have significant ecological and economic impacts when the 
invading species are aggressive and can overwhelm or significantly alter native species and 
systems. In addition, roads can increase harassment, poaching and collisions with vehicles, all of 
which lead to stress or mortality.  Fayrig and Ritwinski (2009) did a complete review of the 
empirical literature on effects of roads and traffic on animal abundance and distribution looking 
at 79 studies that addressed 131 species and 30 species groups. They found that the number of 
documented negative effects of roads on animal abundance outnumbered the number of positive 
effects by a factor of 5. Amphibians, reptiles, most birds tended to show negative effects. Small 
mammals generally showed either positive effects or no effect, mid-sized mammals showed 
either negative effects or no effect, and large mammals showed predominantly negative effects. 
 
Roads also play a role in affecting wildfire occurrence. Research shows that human-ignited 
wildfires, which account for more than 90% of fires on national lands, is almost five times more 
likely in areas with roads (USDA Forest Service 1996a; USDA Forest Service 1998).  Hence, 
roads affect where and how forests burn and, by extension, the vegetative condition of the 
forest.  See Figure 1 for more information documenting the relationship between roads and 
wildfire occurrence. 
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Road density15 thresholds and wildlife 
 
It is well documented that beyond specific road density thresholds, certain species will be 
negatively affected, and some will be extirpated. Most studies that look into the relationship 
between road density and wildlife focus on the impacts to large endangered carnivores or hunted 
game species, although high densities affect other species – for instance, reptiles and amphibians. 
Gray wolves (Canis lupus) in the Great Lakes region and elk (Cervus elaphus) in Montana and 
Idaho have undergone the most long-term and in depth analysis. Forman and Hersperger (1996) 
found that in order to maintain a naturally functioning landscape with sustained populations of 
large mammals, road density must be below 0.6 km/km² (1.0 mi/mi²). Several studies have since 
substantiated their claim.  
 

Elk and Other Game Species 
 

Elk are one of the most well studied animals in the U.S., likely because of their popularity as a 
game animal and their sensitivity to disturbance. The condition of other game species has also 
been linked to road density, including moose (Alces alces, Crete et al. 1981, Timmermann and 
Gallath 1982) and white-tailed deer (Odocoileus virginianus, Sage et al. 1983), but the amount of 
data is limited. Lyon (1983) was the first to report the impact of road density on elk populations, 
stating, “Habitat effectiveness can be expected to decline by at least 25 percent with a road 
density of 1.0 mi/mi² and by at least 50 percent with 2.0 mi/mi². As road densities increased to 5 
to 6 mi/mi², elk use declined to less than 25 percent of potential.” It should be noted that the 
pattern for elk is due to road avoidance, which is associated with some level of busy vehicular 
disturbance (Lyon 1983), and that conditions have been shown to improve when roads are closed 
to public use (Irwin and Peek 1979, Leptich and Zager 1991, Gratson et al. 2000, Rowland et al. 
2005). A comprehensive review that provides dozens of citations of the impacts of roads on elk 
was published by Rowland et al. (2005). 

Wolves and Mountain Lion 
 

Several studies have also measured road density thresholds for wolves. Thiel (1985) reported that 
wolves could not survive in areas with road densities higher that 0.6 km/km². The following 
year, Jensen et al. (1986) documented a maximum road density of 0.6 km/km² on the Ontario-
Michigan border. Mech et al. (1988) found similar findings in northern Minnesota. They 
observed that wolves were absent if road densities exceeded 0.58 km/km². Mech (1989) later 
reported that wolves persisted in areas with road densities greater than 0.58 km/km² if they were 
adjacent to extensive roadless areas. A congruent threshold was identified for mountain lion 
(Van Dyke et al. 1986). 
 
Fuller et al. (1992) was the first study to incorporate human density into thresholds. They found a 
maximum threshold of 0.7 km/roads/km² with 4 humans/km² or a maximum of 0.5 km/roads/km² 
with 8 humans/km² in northern Minnesota. Thus, the higher the density of humans, the lower the 

15 We intend the term “road density” to refer to the density all roads within national forests, including system 
roads, closed roads, non-system roads administered by other jurisdictions (private, county, state), temporary roads 
and motorized trails. See Appendix 2 for a discussion of this approach. 
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threshold for persistence of wolves would be. More recently in the northern Great Lakes region, 
Mladenoff et al. (1995) found few portions of any pack territory were located in areas of road 
density greater than 0.45 km/km². Core areas (defined as 40 percent use) did not exceed road 
densities of 0.23 km/km² and no portion of any pack area was in an area of road density greater 
than 1.0 km/km². Wydeven et al. (2001) most recently observed that changing attitudes towards 
wolves has allowed them to persist in areas with road densities as high as 0.63 km/km² in 
Wisconsin.  
 

Bears, lynx, and wolverine 
 

Other wildlife species have also been found to have road density thresholds. Black bear (Ursus 
americanus) populations were shown to be inversely related to road density in the Adirondacks, 
New York (Brocke et al. 1988). Specifically, Brocke found that the pattern for black bear is due 
to human access and, in particular, the tiny “first-order” roads that permit hunters to easily reach 
remote areas. There was a strong negative relationship between road density and population 
fitness of grizzly bear (Ursus arctos horribilis) in the U.S. Rocky Mountains (Mace et al. 1996, 
Mattson et al. 1996). Similar relationships have also been found in brown bear (Ursus arctos) 
(Elgmork 1978 cited in Brocke et al. 1990) and hypothesized for wolverine (Gulo gulo) and lynx 
(Felis lynx, ICBEMP 1996b, 1996c, and Terra-Berns et al. 1997 as cited in Wisdom et al. 2000).  

Road Density and Aquatic Habitat Condition 
 
A number of studies show that higher road densities generally lead to greater impacts to aquatic 
systems and habitats.  Where both stream and road densities are high the incidence of connections 
between roads and streams can also be expected to be high, resulting in more common and pronounced 
effects of roads on streams than in areas where road-stream connections are less common and dense 
(Gucinski et al. 2000). Gucinski et al (2000) write: 
 

“Road stream-crossings have been shown to have effects on stream invertebrates. Hawkins and 
others (in press) found that the aquatic invertebrate species assemblages (observed versus 
expected based on reference sites) were related to the number of stream crossings above a site. 
Total taxa richness of aquatic insect larvae (mayflies, Ephmeroptera; stoneflies, Plecoptera; 
and caddisflies, Trichoptera) were negatively related to the number of stream crossings. 
Another study (Newbold and others 1980) found significant differences between 
macroinvertebrate assemblages above and below road-stream crossings.  
 
Several studies at broad scales document aquatic habitat or fish density changes associated 
with road density or indices of road density. Eaglin and Hubert (1993) showed a positive 
correlation with numbers of culverts and stream crossings and amount of fine sediment in 
stream channels, and a negative correlation with fish density and numbers of culverts on the 
Medicine Bow National Forest. Macroinvertebrate diversity was demonstrated to be negatively 
correlated with an index of road density (McGurk and Fong 1995). Increasing road densities 
are associated with decreased likelihood of spawning and rearing of non-anadromous 
salmonids in the upper Columbia River basin, and populations are negatively correlated with 
road density (Lee and others 1997).” (Page 34) 
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A number of studies have shown that watersheds with few or no roads are in better condition and have 
stronger fish populations than those that are more roaded.  Quigley and Arbelbide (1997) showed that 
sub-basins having the highest forest-integrity index were largely unroaded, and increasing road 
densities -- combined with the activities associated with roads -- are correlated with declines in 
anadromous salmonid species. Gucinski et al (2000) make a compelling case that unroaded areas have 
stronger fish populations: 
 

“Analysis of fish distribution and status data for seven species of anadromous and resident 
salmonids in the Columbia basin showed that the frequency of strong populations generally 
declined with increasing road densities. Additional analyses of road effects focused on four 
nonanadromous species because effects of roads and other land uses on anadromous species 
may be masked by migrational and ocean-related factors (for example, dam passage, predation, 
harvest). Three species showed significant road effects, either when occupied spawning and 
rearing areas were distinguished from unoccupied areas or when strong status was 
differentiated from depressed. The analysis suggested a decreasing likelihood of occupancy, or 
a decreasing likelihood of strong status if occupied, with increasing road density. No other 
variables except ground-slope showed the consistent patterns across all species shown by the 
road-density measures. 
 
The investigation of the influence of roads on population status clearly showed an increasing 
absence and a decreasing proportion of strong populations with increasing road density for 
several subgroups of fish. Additional evidence suggested that the lowest mean road-density 
values (number of road miles per unit area) are always associated with strong population 
status…. 
 
Consistent, significant effects for other species may be further testament to the presence and 
pervasiveness of the effects. Strong relations between roads and the distribution and status of 
these species were detected despite the potential confounding effects of other variables (such as 
harvest, non-native introductions, and other habitat factors). These results show that increasing 
road densities and their attendant effects are associated with declines in the status of four non-
anadromous salmonid species. These species are less likely to use highly roaded areas for 
spawning and rearing and, if found, are less likely to have strong populations. This consistent 
pattern is based on empirical analysis of 3,327 combinations of known species' status and 
subwatershed conditions, limited primarily to forested lands administered by the Forest Service 
and the Bureau of Land Management… 
 
Most aquatic conservation strategies acknowledge the need to identify the best habitats and most 
robust populations to use as focal points from which populations can expand, adjacent habitat 
can be usefully rehabilitated, or the last refugia of a species can be conserved in unroaded areas 
where biophysical processes are still operating without effects from many human disturbances. 
These refugia also provide necessary experimental controls for evaluating the effects of land 
management activities in other areas. The ecological importance of unroaded areas has been 
highlighted in the Columbia basin assessment, as well as in other reports (FEMAT 1993, Henjum 
and others 1994). 
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The overlap of unroaded areas--both within and outside of designated wilderness areas—with 
stronghold watersheds for fish and with important conservation watershed efforts in the 
Columbia basin was also examined. Designated wilderness and unroaded areas are important 
anchors for strongholds throughout the basin. Unroaded areas occupy 41 percent of the area with 
known and predicted strongholds in the east-side EIS area. One third of this area is outside of 
wilderness. Of the known and predicted strongholds in the upper Columbia basin area, 68 
percent are unroaded, of which 37 percent are outside of wilderness.” (pages 37-38) 
 

Anderson et al (2012) also showed that watershed conditions tend to be best in areas protected from 
road construction and development. Using the US Forest Service’s Watershed Condition Framework 
assessment data, Anderson showed that National Forest lands that are protected under the Wilderness 
Act, which provides the strongest safeguards, tend to have the healthiest watersheds. Watersheds in 
Inventoried Roadless Areas – which are protected from road building and logging by the Roadless 
Area Conservation Rule – tend to be less healthy than watersheds in designated Wilderness, but they 
are considerably healthier than watersheds in the managed landscape. 
 
Some studies have tried to quantify aquatic related road density thresholds. According to 
Endicott (2008), “Cederholm et al. (1981) found that the percent fine sediment in spawning 
gravel increased above natural levels when more than 2.5% of the drainage basin was covered by 
roads. King and Tennyson (1984) found that the hydrologic behavior of small forested 
watersheds was altered when as little as 3.9% of the watershed was occupied by roads. Other 
scientists looking at large scale physical variables that relate to fish abundance have also noted 
that increased road density yields lower fish abundance (Lee et al., 1997) or occurrence (Dunham 
and Rieman 1999).” Frissell and Carenefix (2009) provide a concise review of studies that 
correlate cold water fish abundance and road density, and from the cited evidence concluded that 
“1) no truly “safe” threshold road density exists, but rather negative impacts begin to accrue and 
be expressed with incursion of the very first road segment; and 2) highly significant impacts 
(e.g., threat of extirpation of sensitive species) are already apparent at road densities on the order 
of 0.6 km per square km (1 mile per square mile) or less.” Lastly, U.S. Fish and Wildlife 
Service’s Final Rule listing bull trout as threatened (USFWS 1999) addressed road density, 
stating: 
 

“A recent assessment of the interior Columbia Basin ecosystem revealed that increasing 
road densities were associated with declines in four non-anadromous salmonid species 
(bull trout, Yellowstone cutthroat trout, westslope cutthroat trout, and redband trout) 
within the Columbia River Basin, likely through a variety of factors associated with roads 
(Quigley & Arbelbide 1997). Bull trout were less likely to use highly roaded basins for 
spawning and rearing, and if present, were likely to be at lower population levels 
(Quigley and Arbelbide 1997). Quigley et al. (1996) demonstrated that when average 
road densities were between 0.4 to 1.1 km/km\2\ (0.7 and 1.7 mi/mi\2\) on USFS lands, 
the proportion of subwatersheds supporting “strong” populations of key salmonids 
dropped substantially. Higher road densities were associated with further declines.” Page 
58922. 
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Appendix 2. Using Road Density as a Metric for Ecological Health in National Forests:  
What Roads and Routes should be Included? 

 
Summary of Scientific Information  
Last Updated, November 22, 2012 

 
I. Density analysis should include closed roads, non-system roads administered by 

other jurisdictions (private, county, state), temporary roads and motorized trails. 
 
Typically, the Forest Service has calculated road density by looking only at open system road 
density.  From an ecological standpoint, this approach may be flawed since it leaves out of the 
density calculations a significant percent of the total motorized routes on the landscape.  For 
instance, the motorized route system in the entire National Forest System measures well over 
549,000 miles.16 By our calculation, a density analysis limited to open system roads would 
consider less than 260,000 miles of road, which accounts for less than half of the entire 
motorized transportation system estimated to exist on our national forests.17  These additional 
roads and motorized trails impact fish, wildlife, and water quality, just as open system roads do. 
In this section, we provide justification for why a road density analysis used for the purposes of 
assessing ecological health and the effects of proposed alternatives in a planning document 
should include closed system roads, non-system roads administered by other jurisdictions, 
temporary roads, and motorized trails.  

Impacts of closed roads 
It is crucial to distinguish the density of roads physically present on the landscape, whether 
closed to vehicle use or not, from “open-road density” (Pacific Rivers Council, 2010).  An open-
road density of 1.5 mi/mi² has been established as a standard in some national forests as 
protective of some terrestrial wildlife species.  However, many areas with an open road density 
of 1.5 mi/mi² have a much higher inventoried or extant hydrologically effective road density, 
which may be several-fold as high with significant aquatic impacts.  This higher density occurs 
because many road “closures” block vehicle access, but do nothing to mitigate the hydrologic 
alterations that the road causes.  The problem is further compounded in many places by the 
existence of “ghost” roads that are not captured in agency inventories, but that are nevertheless 
physically present and causing hydrologic alteration (Pacific Watershed Associates, 2005). 
Closing a road to public motorized use can mitigate the impacts on water, wildlife, and soils only 
if proper closure and storage technique is followed. Flow diversions, sediment runoff, and illegal 
incursions will continue unabated if necessary measures are not taken. The Forest Service’s 
National Best Management Practices for non-point source pollution recommends the following 
management techniques for minimizing the aquatic impacts from closed system roads: eliminate 
flow diversion onto the road surface, reshape the channel and streambanks at the crossing-site to 

16 The National Forest System has about 372,000 miles of system roads. The forest service also has an estimated 47,000 miles of 
motorized trails. As of 1998, there were approximately 130,000 miles of non-system roads in our forests. Non-system roads 
include public roads such as state, county, and local jurisdiction and private roads. (USFS, 1998) The Forest Service does not 
track temporary roads but is reasonable to assume that there are likely several thousand miles located on National Forest System 
lands.  
17 About 30% of system roads, or 116,108 miles, are in Maintenance Level 1 status, meaning they are closed to all motorized 
use. (372,000 miles of NFS roads - 116,108 miles of ML 1 roads = 255,892). This number is likely conservative given that 
thousands of more miles of system roads are closed to public motorized use but categorized in other Maintenance Levels. 
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pass expected flows without scouring or ponding, maintain continuation of channel dimensions 
and longitudinal profile through the crossing site, and remove culverts, fill material, and other 
structures that present a risk of failure or diversion. Despite good intentions, it is unlikely given 
our current fiscal situation and past history that the Forest Service is able to apply best 
management practices to all stored roads,18 and that these roads continue to have impacts. This 
reality argues for assuming that roads closed to the public continue to have some level of impact 
on water quality, and therefore, should be included in road density calculations.   
As noted above, many species benefit when roads are closed to public use. However, the fact 
remains that closed system roads are often breached resulting in impacts to wildlife. Research 
shows that a significant portion of off-road vehicle (ORV) users violates rules even when they 
know what they are (Lewis, M.S., and R. Paige, 2006; Frueh, LM, 2001; Fischer, A.L., et. al, 
2002; USFWS, 2007.). For instance, the Rio Grande National Forest’s Roads Analysis Report 
notes that a common travel management violation occurs when people drive around road 
closures on Level 1 roads (USDA Forest Service, 1994). Similarly, in a recent legal decision 
from the Utah District Court , Sierra Club v. USFS, Case No. 1:09-cv-131 CW (D. Utah March 
7, 2012), the court found that, as part of analyzing alternatives in a proposed travel management 
plan, the Forest Service failed to take a hard look at the impact of continued illegal use. In part, 
the court based its decision on the Forest Service’s acknowledgement that illegal motorized use 
is a significant problem and that the mere presence of roads is likely to result in illegal use.   
In addition to the disturbance to wildlife from ORVs, incursions and the accompanying human 
access can also result in illegal hunting and trapping of animals. The Tongass National Forest 
refers to this in its EIS to amend the Land and Resources Management Plan. Specifically, the 
Forest Service notes in the EIS that Alexander Archipelego wolf mortality due to legal and 
illegal hunting and trapping is related not only to roads open to motorized access, but to all 
roads, and that total road densities of 0.7-1.0 mi/mi² or less may be necessary (USDA Forest 
Service, 2008). 
As described below, a number of scientific studies have found that ORV use on roads and trails 
can have serious impacts on water, soil and wildlife resources. It should be expected that ORV 
use will continue to some degree to occur illegally on closed routes and that this use will affect 
forest resources. Given this, roads closed to the general public should be considered in the 
density analysis. 

Impacts of non-system roads administered by other jurisdictions (private, county, 
state) 

As of 1998, there were approximately 130,000 miles of non-system roads in national forests 
(USDA Forest Service, 1998). These roads contribute to the environmental impacts of the 
transportation system on forest resources, just as forest system roads do. Because the purpose of 
a road density analysis is to measure the impacts of roads at a landscape level, the Forest Service 
should include all roads, including non-system, when measuring impacts on water and wildlife. 
An all-inclusive analysis will provide a more accurate representation of the environmental 
impacts of the road network within the analysis area.  

Impacts of temporary roads 
Temporary roads are not considered system roads. Most often they are constructed in 
conjunction with timber sales. Temporary roads have the same types environmental impacts as 

18 The Forest Service generally reports that it can maintain 20-30% of its open road system to standard. 

SFL et al. comments on the INF draft forest assessment (12-16-13) 70 
 

                                                



system roads, although at times the impacts can be worse if the road persists on the landscape 
because they are not built to last.    
 
It is important to note that although they are termed temporary roads, their impacts are not 
temporary. According to Forest Service Manual (FSM) 7703.1, the agency is required to 
"Reestablish vegetative cover on any unnecessary roadway or area disturbed by road 
construction on National Forest System lands within 10 years after the termination of the activity 
that required its use and construction." Regardless of the FSM 10-year rule, temporary roads can 
remain for much longer. For example, timber sales typically last 3-5 years or more. If a 
temporary road is built in the first year of a six year timber sale, its intended use does not end 
until the sale is complete. The timber contract often requires the purchaser to close and obliterate 
the road a few years after the Forest Service completes revegetation work. The temporary road, 
therefore, could remain open 8-9 years before the ten year clock starts ticking per the FSM. 
Therefore, temporary roads can legally remain on the ground for up to 20 years or more, yet they 
are constructed with less environmental safeguards than modern system roads.  

Impacts of motorized trails 
Scientific research and agency publications generally do not decipher between the impacts from 
motorized trails and roads, often collapsing the assessment of impacts from unmanaged ORV use 
with those of the designated system of roads and trails. The following section summarizes 
potential impacts resulting from roads and motorized trails and the ORV use that occurs on them.    
Aquatic Resources 
While driving on roads has long been identified as a major contributor to stream sedimentation 
(for review, see Gucinski, 2001), recent studies have identified ORV routes as a significant cause 
of stream sedimentation as well (Sack and da Luz, 2004; Chin et al.; 2004, Ayala et al.; 2005, 
Welsh et al;. 2006).  It has been demonstrated that sediment loss increases with increased ORV 
traffic (Foltz, 2006).  A study by Sack and da Luz (2004) found that ORV use resulted in a loss 
of more than 200 pounds of soil off of every 100 feet of trail each year.  Another study (Welsh et 
al., 2006) found that ORV trails produced five times more sediment than unpaved roads. Chin et 
al. (2004) found that watersheds with ORV use as opposed to those without exhibited higher 
percentages of channel sands and fines, lower depths, and lower volume – all characteristics of 
degraded stream habitat.   
 
Soil Resources 19 
Ouren, et al. (2007), in an extensive literature review, suggests ORV use causes soil compaction 
and accelerated erosion rates, and may cause compaction with very few passes. Weighing several 
hundred pounds, ORVs can compress and compact soil (Nakata et al., 1976; Snyder et al., 1976; 
Vollmer et al., 1976; Wilshire and Nakata, 1976), reducing its ability to absorb and retain water 
(Dregne, 1983), and decreasing soil fertility by harming the microscopic organisms that would 
otherwise break down the soil and produce nutrients important for plant growth (Wilshire et al., 
1977).  An increase in compaction decreases soil permeability, resulting in increased flow of 
water across the ground and reduced absorption of water into the soil.  This increase in surface 
flow concentrates water and increases erosion of soils (Wilshire, 1980; Webb, 1983; Misak et al., 
2002).  
  

19 For a full review see Switalski, T. A. and A. Jones (2012). 
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Erosion of soil is accelerated in ORV-use areas directly by the vehicles, and indirectly by 
increased runoff of precipitation and the creation of conditions favorable to wind erosion 
(Wilshire, 1980).  Knobby and cup-shaped protrusions from ORV tires that aid the vehicles in 
traversing steep slopes are responsible for major direct erosional losses of soil.  As the tire 
protrusions dig into the soil, forces far exceeding the strength of the soil are exerted to allow the 
vehicles to climb slopes.  The result is that the soil and small plants are thrown downslope in a 
“rooster tail” behind the vehicle.  This is known as mechanical erosion, which on steep slopes 
(about 15° or more) with soft soils may erode as much as 40 tons/mi (Wilshire, 1992).  The rates 
of erosion measured on ORV trails on moderate slopes exceed natural rates by factors of 10 to 20 
(Iverson et al., 1981; Hinckley et al., 1983), whereas use on steep slopes has commonly removed 
the entire soil mantle exposing bedrock.  Measured erosional losses in high use ORV areas range 
from 1.4-242 lbs/ft2 (Wilshire et al., 1978) and 102-614 lbs/ft2 (Webb et al., 1978).  A more 
recent study by Sack and da Luz (2003) found that ORV use resulted in a loss of more than 200 
lbs of soil off of every 100 feet of trail each year.   
 
Furthermore, the destruction of cryptobiotic soils by ORVs can reduce nitrogen fixation by 
cyanobacteria, and set the nitrogen economy of nitrogen-limited arid ecosystems back 
decades.  Even small reductions in crust can lead to diminished productivity and health of the 
associated plant community, with cascading effects on plant consumers (Davidson et al., 
1996).  In general, the deleterious effects of ORV use on cryptobiotic crusts is not easily repaired 
or regenerated.  The recovery time for the lichen component of crusts has been estimated at 
about 45 years (Belnap, 1993).  After this time the crusts may appear to have regenerated to the 
untrained eye.  However, careful observation will reveal that the 45 year-old crusts will not have 
recovered their moss component, which will take an additional 200 years to fully come back 
(Belnap and Gillette, 1997). 
 
Wildlife Resources 20 
Studies have shown a variety of possible wildlife disturbance vectors from ORVs.  While these 
impacts are difficult to measure, repeated harassment of wildlife can result in increased energy 
expenditure and reduced reproduction.  Noise and disturbance from ORVs can result in a range 
of impacts including increased stress (Nash et al., 1970; Millspaugh et al., 2001), loss of hearing 
(Brattstrom and Bondello, 1979), altered movement patterns (e.g., Wisdom et al. 2004; Preisler 
et al. 2006), avoidance of high-use areas or routes (Janis and Clark 2002; Wisdom 2007), and 
disrupted nesting activities (e.g., Strauss 1990). 
 
Wisdom et al. (2004) found that elk moved when ORVs passed within 2,000 yards but tolerated 
hikers within 500 ft.  Wisdom (2007) reported preliminary results suggesting that ORVs are 
causing a shift in the spatial distribution of elk that could increase energy expenditures and 
decrease foraging opportunities for the herd.  Elk have been found to readily avoid and be 
displaced from roaded areas (Irwin and Peek, 1979; Hershey and Leege, 1982; Millspaugh, 
1995).  Additional concomitant effects can occur, such as major declines in survival of elk calves 
due to repeated displacement of elk during the calving season (Phillips, 1998).  Alternatively, 
closing or decommissioning roads has been found to decrease elk disturbance (Millspaugh et al., 
2000; Rowland et al., 2005).   

20 For a full review see: Switalski, T. A. and A. Jones (2012). 
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Disruption of breeding and nesting birds is particularly well-documented.  Several species are 
sensitive to human disturbance with the potential disruption of courtship activities, over-
exposure of eggs or young birds to weather, and premature fledging of juveniles (Hamann et al., 
1999).  Repeated disturbance can eventually lead to nest abandonment.  These short-term 
disturbances can lead to long-term bird community changes (Anderson et al., 1990).  However 
when road densities decrease, there is an observable benefit. For example, on the Loa Ranger 
District of the Fishlake National Forest in southern Utah, successful goshawk nests occur in 
areas where the localized road density is at or below 2-3 mi/mi² (USDA, 2005). 
 

Examples of Forest Service planning documents that use total motorized route 
density or a variant 

Below, we offer examples of where total motorized route density or a variant has been used by 
the Forest Service in planning documents. 

• The Mt. Taylor RD of the Cibola NF analyzed open and closed system roads and 
motorized trails together in a single motorized route density analysis. Cibola NF: Mt. 
Taylor RD Environmental Assessment for Travel Management Planning, Ch.3, p 55. 
http://prdp2fs.ess.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5282504.pdf.  
 

• The Grizzly Bear Record of Decision (ROD) for the Forest Plan Amendments for 
Motorized Access Management within the Selkirk and Cabinet-Yaak Grizzly Bear 
Recovery Zones (Kootenai, Lolo, and Idaho Panhandle National Forests) assigned route 
densities for the designated recovery zones. One of the three densities was for Total 
Motorized Route Density (TMRD) which includes open roads, restricted roads, roads not 
meeting all reclaimed criteria, and open motorized trails. The agency’s decision to use 
TMRD was based on the Endangered Species Act’s requirement to use best available 
science, and monitoring showed that both open and closed roads and motorized trails 
were impacting grizzly. Grizzly Bear Plan Amendment ROD. Online at   
cache.ecosystem-management.org/48536_FSPLT1_009720.pdf.  

 
• The Chequamegon-Nicolet National Forest set forest-wide goals in its forest plan for both 

open road density and total road density to improve water quality and wildlife habitat.  
  

I decided to continue reducing the amount of total roads and the amount of open 
road to resolve conflict with quieter forms of recreation, impacts on streams, and 
effects on some wildlife species. ROD, p 13. 

Chequamegon-Nicolet National Forest Land and Resource Management Plan Record of 
Decision. Online at 
http://www.fs.usda.gov/Internet/FSE_DOCUMENTS/stelprdb5117609.pdf.  

• The Tongass National Forest’s EIS to amend the forest plan notes that Alexander 
Archipelago wolf mortality due to legal and illegal hunting and trapping is related not 
only to roads open to motorized access, but to all roads, and that total road densities of 
0.7-1.0 mi/mi² or less may be necessary.  

Another concern in some areas is the potentially unsustainable level of hunting 
and trapping of wolves, when both legal and illegal harvest is considered. The 
1997 Forest Plan EIS acknowledged that open road access contributes to 
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excessive mortality by facilitating access for hunters and trappers. Landscapes 
with open-road densities of 0.7 to 1.0 mile of road per square mile were identified 
as places where human-induced mortality may pose risks to wolf conservation. 
The amended Forest Plan requires participation in cooperative interagency 
monitoring and analysis to identify areas where wolf mortality is excessive, 
determine whether the mortality is unsustainable, and identify the probable 
causes of the excessive mortality. 
 
More recent information indicates that wolf mortality is related not only to roads 
open to motorized access, but to all roads, because hunters and trappers use all 
roads to access wolf habitat, by vehicle or on foot. Consequently, this decision 
amends the pertinent standard and guideline contained in Alternative 6 as 
displayed in the Final EIS in areas where road access and associated human 
caused mortality has been determined to be the significant contributing factor to 
unsustainable wolf mortality. The standard and guideline has been modified to 
ensure that a range of options to reduce mortality risk will be considered in these 
areas, and to specify that total road densities of 0.7 to 1.0 mile per square mile or 
less may be necessary. ROD, p 24. 

 
Tongass National Forest Amendment to the Land and Resource Management Plan Record of 
Decision and Final EIS. January 2008. http://tongass-
fpadjust.net/Documents/Record_of_Decision.pdf 
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December	  16,	  2013	  

Deb	  Schweizer	  
Forest	  Plan	  Revision	  
Inyo	  National	  Forest	  
351	  Pacu	  Lane,	  Suite	  200	  
Bishop,	  CA	  93514	  

Via	  email	  to	  comments-‐pacificsouthwest-‐inyo@fs.fed.us	  

Dear	  Ms.	  Schweizer:	  

The	  following	  are	  the	  comments	  of	  WildEarth	  Guardians	  on	  the	  Inyo	  National	  Forest	  Draft	  
Assessment	  Report.	  WildEarth	  Guardians	  has	  an	  interest	  in	  a	  great	  many	  different	  sensitive	  
resources	  on	  the	  Inyo	  National	  Forest,	  and	  anticipates	  commenting	  in	  detail	  on	  the	  Forest	  
Plan	  Revision	  during	  the	  NEPA	  process.	  However,	  at	  this	  time	  our	  efforts	  are	  heavily	  
focused	  on	  greater	  sage-‐grouse,	  and	  these	  comments	  on	  the	  Draft	  Assessment	  Report	  will	  
be	  confined	  to	  this	  issue,	  even	  though	  we	  have	  concerns	  about	  pygmy	  rabbits	  and	  many	  
other	  sensitive	  resources	  that	  are	  found	  on	  the	  Inyo	  National	  Forest.	  The	  Bureau	  of	  Land	  
Management	  has	  convened	  a	  National	  Technical	  Team	  to	  review	  the	  scientific	  literature	  
and	  recommend	  measures	  to	  maintain	  and	  recover	  sage	  grouse	  populations	  (NTT	  2012).	  In	  
order	  to	  address	  gaps	  in	  effort	  on	  livestock	  grazing	  and	  other	  key	  factors,	  WildEarth	  
Guardians	  (2012)	  authored	  the	  Sage-‐Grouse	  Recovery	  Alternative	  to	  provide	  more	  robust	  
recommendations	  for	  sage	  grouse	  recovery.	  Please	  address	  these	  two	  sets	  of	  
recommendations,	  as	  well	  as	  the	  below-‐referenced	  scientific	  studies	  as	  you	  work	  your	  way	  
through	  the	  planning	  process.	  

Key	  Gaps	  in	  Information	  
The	  Forest	  Service	  should	  assemble	  and	  present	  a	  complete	  accounting	  of	  lek	  counts	  and	  
other	  estimates	  of	  population	  size	  and	  trend	  for	  sage	  grouse	  populations	  using	  the	  Inyo	  
National	  Forest.	  The	  Chapter	  5	  assessment	  topic	  paper	  indicates	  population	  survey	  results	  
for	  2006	  and	  2012	  for	  the	  White	  Mountains	  as	  examples;	  all	  available	  results	  of	  aerial	  lek	  
counts	  for	  the	  White	  Mountains	  unit	  should	  be	  provided	  in	  the	  report,	  and	  analyzed	  as	  
baseline	  information	  for	  the	  forthcoming	  plan	  revision.	  Detailed	  lek	  count	  population	  
trends	  for	  all	  leks	  within	  the	  Inyo	  National	  Forest	  or	  associated	  with	  birds	  that	  inhabit	  Inyo	  
N.F.	  lands	  for	  at	  least	  part	  of	  the	  year	  should	  be	  included	  as	  part	  of	  NEPA’s	  baseline	  
information	  analysis.	  
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Efficacy	  of	  Conservation	  Measures	  
The	  Inyo	  Forest	  Plan	  revision	  will	  be	  promulgated	  under	  the	  2012	  NFMA	  Planning	  Rule,	  
and	  thus	  the	  Forest	  Service	  will	  need	  not	  only	  to	  examine	  a	  full	  range	  of	  reasonable	  
alternatives	  for	  sage	  grouse	  protection,	  but	  also	  examine	  the	  best	  available	  science	  
regarding	  the	  efficacy	  of	  conservation	  measures	  and	  issue	  a	  determination	  regarding	  which	  
mitigation	  measure(s)	  are	  supported	  by	  the	  best	  available	  science.	  This	  is	  especially	  critical	  
in	  the	  context	  of	  the	  Bi-‐State	  DPS	  listing	  proposal	  by	  the	  US	  Fish	  and	  Wildlife	  Service,	  in	  the	  
context	  of	  which	  the	  adequacy	  of	  existing	  regulatory	  mechanisms	  is	  a	  key	  point.	  We	  would	  
urge	  the	  U.S.	  Forest	  Service	  to	  prepare	  to	  emplace	  conservation	  measures	  for	  sage	  grouse	  
that	  meet	  this	  bar	  in	  terms	  of	  both	  certainty	  of	  implementation	  and	  effectiveness	  according	  
to	  the	  best	  available	  science.	  Some	  key	  measures	  to	  examine	  and	  consider	  are	  as	  follows.	  
	  
Disturbance	  Cap	  
The	  Forest	  Service	  should	  examine	  the	  efficacy	  of	  imposing	  a	  cap	  on	  human-‐caused	  
disturbance,	  including	  but	  not	  limited	  to	  roads,	  industrial	  sites,	  mine	  workings,	  burned	  
areas,	  croplands,	  non-‐native	  grass	  plantings	  (e.g.,	  crested	  wheatgrass),	  and	  sagebrush	  
removal	  treatments.	  Knick	  et	  al.	  (2013)	  found	  that	  99%	  of	  active	  sage	  grouse	  leks	  in	  the	  
western	  half	  of	  the	  species’	  range	  (including	  the	  Bi-‐State	  population)	  were	  surrounded	  by	  
lands	  with	  3%	  or	  less	  human-‐caused	  surface	  disturbance,	  and	  these	  researchers	  
recommended	  even	  more	  stringent	  standards.	  Copeland	  et	  al.	  (2013)	  found	  that	  for	  
Wyoming,	  where	  a	  5%	  disturbance	  threshold	  is	  to	  be	  applied,	  that	  sage	  grouse	  populations	  
would	  decline	  9-‐15%	  as	  a	  result	  of	  implementation	  of	  this	  measure	  (and	  others)	  in	  concert	  
with	  $250	  million	  in	  conservation	  easements.	  
	  
Density	  of	  Disturbed	  Sites	  
Holloran	  (2005)	  documented	  that	  lek	  populations	  began	  to	  decline	  significantly	  when	  
natural	  gas	  wellpad	  densities	  exceeded	  one	  per	  699	  acres.	  Doherty	  (2008)	  examined	  well	  
densities	  across	  Wyoming	  and	  determined	  that	  one	  wellpad	  per	  square	  mile	  was	  the	  
threshold	  at	  which	  significant	  population	  declines	  began	  to	  appear.	  Copeland	  et	  al.	  (2013)	  
projected	  an	  18%	  population	  decline	  for	  sage	  grouse	  at	  well	  densities	  of	  one	  per	  square	  
mile.	  The	  Forest	  Service	  should	  consider	  requiring	  that	  well	  sites,	  mine	  sites,	  and	  other	  
intensively	  developed	  sites	  should	  be	  limited	  to	  one	  per	  640-‐acre	  section.	  
	  
Lek	  Buffers	  
Holloran	  (2005)	  found	  that	  main	  haul	  roads	  and	  producing	  natural	  gas	  wellsites	  within	  1.9	  
miles	  of	  sage	  grouse	  leks	  were	  correlated	  with	  declines	  in	  lek	  populations.	  Other	  studies	  
have	  found	  impacts	  to	  lek	  populations	  from	  disturbance	  that	  are	  measurable	  out	  to	  12.4	  
miles.	  The	  Wyoming Game and Fish Department, using lek buffers of 0.25 mile, 0.5 mile, 0.6 
mile, 1.0 mile, and 2.0 mile, estimated lek persistence of 4, 5, 6, 10, and 28 percent, respectively 
(Christiansen and Bohne 2008). These	  impacts	  do	  not	  account	  for	  impacts	  to	  nesting	  sage	  
grouse;	  most	  grouse	  nest	  within	  4	  to	  5.3	  miles	  of	  a	  lek	  site.	  We	  recommend	  that	  the	  Forest	  
Service	  consider	  and	  evaluate	  No	  Surface	  Occupancy/No	  Surface	  Disturbance	  buffers	  of	  4.0	  
miles	  and	  2.0	  miles.	  
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Road	  Setbacks	  
Braun	  (1986)	  and	  Holloran	  (2005)	  and	  Dinkins	  (2013)	  found	  that	  haul	  roads	  negatively	  
impact	  sage	  grouse	  lek	  populations	  when	  sited	  within	  1.9	  miles	  of	  leks	  for	  open-‐pit	  mines	  
and	  natural	  gas	  fields,	  respectively.	  Wisdom	  et	  al.	  (2011)	  found	  that	  lands	  within	  3.1	  miles	  
of	  highways	  were	  more	  likely	  to	  be	  associated	  with	  extirpated	  sage	  grouse	  leks.	  We	  
recommend	  that	  the	  Forest	  Service	  consider	  making	  sage	  grouse	  habitats	  within	  2	  miles	  of	  
leks	  an	  exclusion	  area	  for	  new	  road	  rights-‐of-‐way.	  
	  
Powerline	  Setbacks	  
Dinkins	  (2013)	  determined	  that	  lands	  within	  1.9	  miles	  of	  overhead	  power	  lines	  were	  
associated	  with	  sage	  grouse	  avoidance	  of	  otherwise	  suitable	  brood-‐rearing	  habitats.	  We	  
recommend	  that	  the	  Forest	  Service	  consider	  lands	  within	  2	  miles	  of	  all	  sage	  grouse	  habitats	  
as	  an	  exclusion	  area	  for	  new	  overhead	  powerline	  rights-‐of-‐way,	  and	  further	  consider	  
requiring	  existing	  power	  lines	  within	  2	  miles	  of	  leks	  to	  be	  buried	  underground.	  
	  
Fences	  
Christiansen	  (2009)	  found	  that	  barbed-‐wire	  fences	  could	  be	  a	  major	  mortality	  factor	  for	  
sage	  grouse,	  and	  empirically	  showed	  that	  marking	  stretches	  of	  fence	  reduced	  sage	  grouse	  
mortalities	  by	  61%	  over	  unmarked	  sections.	  Stevens	  et	  al.	  (2013)	  also	  documented	  
important	  levels	  of	  collision	  mortality	  for	  grouse,	  especially	  in	  flat	  areas	  and	  in	  close	  
proximity	  to	  leks,	  and	  documented	  a	  slightly	  higher	  level	  of	  success	  for	  marking	  fences.	  The	  
Forest	  Service	  should	  consider	  a	  moratorium	  on	  new	  fence	  construction	  is	  sage	  grouse	  
habitats,	  removing	  existing	  fences	  in	  occupied	  sage	  grouse	  habitats,	  and	  requiring	  the	  
marking	  of	  those	  fences	  that	  cannot	  be	  removed.	  
	  
Livestock	  Grazing	  Thresholds	  
As	  livestock	  grazing	  has	  been	  identified	  as	  a	  major	  threat	  to	  sage	  grouse	  in	  the	  Great	  Basin	  
by	  the	  U.S.	  Fish	  and	  Wildlife	  Service	  in	  their	  “warranted,	  but	  precluded”	  finding	  for	  the	  
greater	  sage	  grouse	  in	  2010,	  the	  Forest	  Service	  should	  examine	  placing	  limits	  on	  the	  
intensity	  and	  timing	  of	  livestock	  grazing	  in	  sage	  grouse	  habitats.	  Connelly	  et	  al.	  (2000)	  
reported	  that	  grazing	  throughout	  the	  Great	  Basin	  decreases	  the	  height	  of	  perennial	  
bunchgrasses	  that	  are	  important	  hiding	  cover	  for	  sage	  grouse	  during	  nesting	  and	  brood-‐
rearing	  periods,	  and	  recommended	  maintaining	  at	  least	  7.1	  inches	  residual	  stubble	  height	  
in	  key	  habitats,	  removing	  livestock	  from	  allotments	  when	  this	  threshold	  is	  reached.	  Kaczor	  
(2008)	  found	  that	  a	  10.2-‐inch	  residual	  stubble	  height	  was	  the	  inflection	  point	  below	  which	  
sage	  grouse	  nest	  success	  dropped	  below	  50%.	  Galt	  et	  al.	  (2000)	  and	  Holecheck	  et	  al.	  (2010)	  
recommend	  25%	  utilization	  to	  improve	  productivity	  and	  land	  health	  compared	  to	  higher	  
utilization	  levels.	  The	  Forest	  Service	  should	  both	  evaluate	  which	  allotments	  are	  meeting	  
healthy	  rangelands	  standards	  and	  also	  consider	  imposing	  additional	  limitations	  on	  timing	  
and	  duration	  of	  grazing	  to	  achieve	  a	  minimum	  7.1-‐inch	  residual	  stubble	  height	  for	  
understory	  grasses	  and	  a	  maximum	  of	  25%	  forage	  utilization	  by	  livestock	  on	  each	  
allotment.	  
	  
Key	  Risk	  Factors	  
We	  agree	  with	  the	  importance	  of	  the	  risk	  factors	  currently	  discussed	  in	  the	  assessment.	  
There	  are	  several	  key	  risk	  factors	  omitted	  from	  the	  assessment	  report	  that	  should	  be	  
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added.	  In	  addition	  to	  the	  risk	  factors	  outlined	  below,	  the	  Forest	  Service	  should	  investigate	  
the	  potential	  threat	  of	  wind	  farm	  and	  geothermal	  energy	  facility	  development.	  
	  
Livestock	  Grazing	  
The	  Inyo	  N.F.	  correctly	  identifies	  cheatgrass	  invasion	  and	  increased	  fire	  frequency	  
(potentially	  accelerated	  by	  a	  climate	  that	  is	  expected	  to	  be	  warmer	  and	  drier)	  as	  key	  risk	  
factors	  for	  sage	  grouse	  persistence.	  The	  agency	  must	  also	  add	  livestock	  grazing	  as	  a	  key	  
risk	  factor.	  Livestock	  grazing	  is	  a	  key	  causal	  factor	  for	  cheatgrass	  invasion;	  overgrazing	  
denudes	  the	  understory	  of	  native	  bunchgrasses	  and	  trampling	  breaks	  up	  biological	  soil	  
crusts,	  both	  of	  which	  accelerate	  cheatgrass	  invasion	  (Reisner	  et	  al.	  2013).	  Domestic	  
livestock	  have	  curly	  hair	  that	  is	  ideal	  for	  transporting	  cheatgrass	  seeds	  (or	  “cheats”)	  to	  
newly	  disturbed	  locations,	  while	  native	  ungulates	  have	  straight	  hair	  that	  does	  not	  transport	  
the	  seeds.	  Livestock	  grazing	  is	  the	  single	  most	  important	  causal	  factor	  in	  the	  spread	  of	  
cheatgrass	  in	  sagebrush	  habitats,	  and	  it	  is	  therefore	  inappropriate	  to	  address	  cheatgrass	  as	  
a	  key	  risk	  factor	  without	  simultaneously	  addressing	  its	  cause,	  livestock	  overgrazing,	  as	  a	  
key	  risk	  factor	  at	  the	  same	  time.	  	  
	  
In	  addition,	  livestock	  grazing	  can	  also	  reduce	  understory	  grasses	  and/or	  forbs	  to	  the	  point	  
where	  they	  no	  longer	  provide	  adequate	  cover	  to	  hide	  sage	  grouse	  during	  nesting	  and	  
brood-‐rearing	  periods,	  increasing	  their	  vulnerability	  to	  predation,	  also	  identified	  by	  the	  
Forest	  Service	  as	  a	  key	  risk	  factor.	  Gregg	  et	  al.	  (2012)	  found	  that	  forb	  component	  was	  
critical	  in	  providing	  nutrition	  for	  nesting	  sage	  grouse,	  and	  recommended	  that	  livestock	  
timing	  and	  intensity	  be	  adjusted	  to	  maximize	  forb	  production	  in	  nesting	  areas.	  It	  is	  widely	  
agreed	  that	  predation	  is	  a	  constant	  factor	  in	  sage	  grouse	  adult	  survival,	  nest	  success,	  and	  
survival/recruitment	  of	  young,	  but	  also	  that	  the	  key	  factor	  in	  determining	  the	  severity	  of	  
predation	  is	  human-‐caused	  disturbance	  an	  habitat	  fragmentation.	  Thus,	  conservation	  
action	  most	  properly	  focuses	  on	  ameliorating	  the	  human-‐caused	  habitat	  degradation	  rather	  
than	  direct	  predator	  killing	  programs,	  because	  addressing	  habitat	  degradation	  does	  more	  
to	  advance	  sage	  grouse	  survival	  than	  does	  predator	  “control.”	  Livestock	  overgrazing	  plays	  a	  
prominent	  role	  within	  the	  Bi-‐State	  population	  area	  in	  eliminating	  the	  bunchgrass	  cover	  
that	  grouse	  need	  as	  cover,	  adding	  an	  additional	  reason	  to	  address	  livestock	  grazing	  (and	  
particularly	  overgrazing)	  as	  a	  key	  risk	  factor.	  
	  
Finally,	  as	  discussed	  above,	  barbed-‐wire	  fences	  associated	  with	  livestock	  grazing	  
allotments	  are	  a	  potentially	  major	  source	  of	  sage	  grouse	  mortality,	  and	  marking	  these	  
fences	  reduces	  but	  does	  not	  eliminate	  major	  mortality	  from	  sage	  grouse	  collisions	  
(Christiansen	  2007,	  Stevens	  et	  al.	  2013).	  Thus,	  fences	  and	  their	  extent,	  as	  well	  as	  proximity	  
to	  leks	  and	  other	  key	  grouse	  habitat,	  should	  be	  evaluated	  as	  a	  human-‐caused	  mortality	  
factor	  that	  needs	  to	  be	  eliminated.	  
	  
Habitat	  Fragmentation	  and	  Roads	  
Habitat	  fragmentation	  has	  long	  been	  recognized	  as	  a	  principal	  risk	  factor	  for	  sage	  grouse	  
persistence	  throughout	  its	  range.	  Rural	  residential	  development	  is	  just	  one	  causal	  factor,	  
and	  though	  important	  in	  the	  Inyo	  National	  Forest	  context,	  it	  is	  important	  to	  note	  that	  rural	  
residential	  development	  on	  Forest	  Service	  lands	  is	  typically	  associated	  with	  100-‐year	  cabin	  
leases,	  which	  the	  Forest	  Service	  is	  no	  longer	  issuing	  new	  permits	  for,	  and	  private	  
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inholdings,	  over	  which	  the	  new	  Forest	  Plan	  will	  have	  little	  influence.	  A	  far	  more	  important	  
contributor	  to	  sage	  grouse	  habitat	  fragmentation	  is	  the	  road	  system,	  both	  system	  roads	  and	  
illegally	  created	  ways	  associated	  with	  off-‐road	  vehicle	  recreation,	  which	  needs	  to	  be	  
addressed	  through	  travel	  management	  planning	  that	  consolidates	  the	  system	  of	  roads	  in	  
sage	  grouse	  habitat	  to	  the	  minimum	  needed	  for	  public	  access	  and	  administrative	  purposes.	  	  
	  
Roads	  are	  associated	  with	  noise	  that	  disturbs	  sage	  grouse	  (Patricelli	  et	  al.	  2012)	  and	  grave	  
roads	  result	  in	  dust	  that	  can	  suppress	  vegetation	  growth,	  impacting	  sage	  grouse	  habitat	  
effectiveness.	  Braun	  (1986)	  found	  that	  haul	  roads	  within	  0.5	  km	  of	  sage	  grouse	  leks	  had	  a	  
negative	  impact	  on	  lek	  populations.	  This	  is	  important	  because	  mining	  operations	  are	  also	  a	  
major	  risk	  factor	  for	  sage	  grouse	  on	  the	  Inyo	  National	  Forest	  (see	  below).	  Holloran	  (2005)	  
found	  that	  leks	  within	  1.9	  miles	  of	  main	  haul	  roads	  experienced	  population	  declines	  in	  the	  
context	  of	  natural	  gas	  drilling,	  and	  that	  higher	  levels	  of	  traffic	  were	  associated	  with	  steeper	  
population	  declines.	  Wisdom	  et	  al.	  (2011)	  found	  that	  extirpated	  range	  of	  sage	  grouse	  was	  
closer	  to	  highways	  (mean	  =	  3.1	  miles)	  than	  occupied	  range	  for	  sage	  grouse.	  According	  to	  
USFWS	  (2013:42),	  
	  

Our	  analysis	  of	  the	  best	  available	  data	  in	  the	  Bi-‐State	  area	  documents	  that	  all	  
known	  leks	  are	  within	  3	  km	  (1.8	  mi)	  or	  less	  of	  an	  existing	  road	  and	  between	  
35	  and	  45	  percent	  of	  annually-‐occupied	  leks	  are	  within	  5	  km	  (3.1	  mi)	  of	  
highways	  (Service	  2013,	  unpublished	  data).	  

	  
In	  order	  to	  minimize	  fragmentation	  of	  sage	  grouse	  habitat,	  the	  new	  Forest	  Plan	  will	  need	  to	  
come	  to	  grips	  with	  off-‐road	  vehicle	  recreation	  as	  well	  as	  the	  need	  to	  minimize	  the	  system	  of	  
roads	  and	  motorized	  trails	  that	  pass	  through	  or	  near	  sage	  grouse	  habitats.	  	  
	  
Mining	  
USFWS	  (2013)	  correctly	  notes	  that	  hard-‐rock	  mining	  was	  extensive	  across	  much	  of	  the	  Bi-‐
State	  area	  during	  the	  1800s,	  and	  that	  current	  claims	  and	  mining	  activity	  are	  ongoing.	  The	  
extent	  of	  mining	  claims	  may	  not	  be	  fully	  appreciated,	  however,	  so	  we	  have	  compiled	  a	  table	  
that	  lists	  the	  claimants	  and	  the	  acreages	  of	  their	  claims	  in	  the	  counties	  involved	  in	  the	  Bi-‐
State	  sage	  grouse	  population.	  See	  Attachment	  1.	  Each	  claim	  has	  the	  potential	  to	  become	  an	  
industrial-‐scale	  mine	  at	  some	  point	  in	  the	  future	  (indeed,	  this	  is	  the	  point	  of	  staking	  a	  
mining	  claim).	  Mines	  come	  with	  human	  activity	  that	  displaces	  sage	  grouse,	  vehicle	  traffic	  
that	  causes	  direct	  mortality	  from	  collisions	  and	  disturbance	  and	  displacement	  from	  
adjacent	  habitats,	  dust	  that	  coats	  vegetation	  and	  reduces	  its	  productivity	  and	  suitability	  as	  
sage	  grouse	  habitat,	  overhead	  power	  lines	  that	  displace	  sage	  grouse	  and/or	  increase	  
predation	  by	  avian	  predators	  by	  furnishing	  elevated	  perching	  sites,	  and	  noise	  that	  disturbs	  
sage	  grouse	  and	  potentially	  drowns	  out	  breeding	  vocalizations.	  The	  vast	  extent	  of	  existing	  
claims,	  and	  the	  lack	  of	  a	  regulatory	  mechanism	  to	  reduce	  their	  number	  and	  extent,	  mean	  
that	  this	  principal	  threat	  to	  sage	  grouse	  persistence	  will	  go	  unameliorated	  well	  into	  the	  
future.	  
	  
Isolation	  and	  Inbreeding	  Potential	  
Another	  major	  risk	  factor	  is	  a	  natural	  one:	  The	  populations	  inhabiting	  the	  Inyo	  National	  
Forest	  are	  at	  risk	  from	  a	  genetic	  viability	  standpoint.	  The	  South	  Mono	  and	  White	  Mountains	  
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populations	  appear	  to	  be	  isolated	  from	  each	  other	  and	  from	  the	  remainder	  of	  the	  Bi-‐State	  
population	  based	  on	  genetic	  and	  radio	  telemetry	  data	  (Casazza	  et	  al.	  2009,	  Oyler-‐McCance	  
and	  Casazza	  2011,	  Tebbenkamp	  et	  al.	  2012).	  For	  the	  Bi-‐State	  area,	  The	  South	  Mono	  
population	  had	  lek	  counts	  of	  204	  to	  406	  strutting	  males	  between	  2002	  and	  2012	  (USFWS	  
2013).	  This	  means	  that	  this	  population,	  which	  is	  recognized	  as	  isolated	  from	  the	  others	  has	  
fallen	  well	  below	  the	  threshold	  of	  minimum	  viable	  population	  from	  a	  genetic	  standpoint	  
over	  the	  past	  decade.	  This	  population	  already	  demonstrates	  a	  low	  level	  of	  genetic	  diversity,	  
and	  depressed	  rates	  of	  egg	  viability	  has	  been	  reported	  from	  the	  Park	  Meadows	  area,	  
suggesting	  that	  inbreeding	  depression	  may	  already	  be	  occurring	  (USFWS	  2013).	  The	  White	  
Mountains	  population	  has	  no	  USFWS	  data	  for	  strutting	  males,	  but	  only	  2	  known	  leks	  have	  
been	  recorded	  (USFWS	  2013).	  Aerial	  overflights	  of	  the	  White	  Mountains	  recorded	  206	  sage	  
grouse	  in	  2006,	  but	  only	  90	  sage	  grouse	  in	  2012,	  despite	  two	  new	  lek	  sites	  being	  identified	  
in	  2012	  (USFS	  2013).	  At	  minimum,	  these	  two	  isolated	  populations	  are	  at	  severe	  and	  
immediate	  risk	  for	  genetic	  problems	  such	  as	  inbreeding	  depression	  as	  a	  result	  of	  falling	  
below	  genetic	  minimum	  viable	  population	  size.	  And	  according	  to	  USFWS	  (2013:110),	  “Each	  
population	  is	  relatively	  small	  and	  below	  theoretical	  minimum	  for	  long-‐term	  persistence	  as	  
is	  the	  entire	  DPS	  on	  average.”	  
	  
Conclusions	  
We	  appreciate	  the	  opportunity	  to	  comment	  on	  the	  Draft	  Assessment	  Report,	  and	  look	  
forward	  to	  participating	  in	  the	  plan	  revision	  effort	  moving	  forward.	  We	  would	  encourage	  
the	  Inyo	  National	  Forest	  to	  incorporate	  strong,	  science-‐based	  protections	  for	  sage	  grouse	  
that	  are	  sufficient	  to	  maintain	  and	  recover	  sage	  grouse	  populations	  that	  use	  Inyo	  National	  
Forest	  habitats,	  both	  to	  maintain	  viable	  populations	  of	  this	  Candidate	  species	  and	  also	  to	  
satisfy	  the	  need	  to	  successfully	  address	  all	  threats	  to	  the	  persistence	  and	  viability	  of	  this	  
species	  in	  the	  Bi-‐State	  DPS	  area.	  Referenced	  reports	  and	  studies	  that	  accompany	  these	  
comments	  will	  be	  submitted	  via	  separate	  emails.	  	  
	  
	  
Respectfully	  yours,	  
	  
	  
	  
Erik	  Molvar	  
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