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May 16, 2011 
 
Harris Sherman, USDA Undersecretary of Agriculture for NRE 
Forest Service Planning DEIS 
c/o Bear West Company 
132 E 500 S 
Bountiful, UT  84010 
 
Submitted electronically to: 
http://www.govcomments.com/ 
http://www.regulations.gov 
 
 
Re: 36 CFR 219, National Forest System Land Management Planning, Proposed Rule, 
Federal Register, Volume 76, No. 30, pages 8480-8528, February 14, 2011 
 
 
Dear Undersecretary Sherman,  
 
We appreciate the opportunity to provide comments on the proposed Planning Rule, DEIS. 
Please accept these comments from the Geos Institute on the proposed National Forest 
Management Act (“NFMA”) planning rule, 76 Fed. Reg. 8,480 (Feb. 14, 2011), and its 
accompanying draft Environmental Impact Statement (“DEIS”). 
 
The Geos Institute is a science-based conservation organization whose mission is to use science 
to help people predict, reduce, and prepare for climate change. We are especially interested in the 
proposed forest planning rule as it will guide development, revision, and amendment of land 
management plans across the 193-million acre National Forest System, which we consider vital 
to the nation’s ability to mitigate and adapt to climate change. Therefore, please enter these 
comments and our supporting attachments (A-C) into the public record on the Draft 
Programmatic Environmental Impact Statement for the proposed forest planning rule (36 CFR 
part 219).   
 
The Geos Institute generally supports the Forest Services’ emphasis on climate change planning, 
forest restoration and conservation, watershed protection, and wildlife conservation as necessary 
to prepare the National Forest System for climate change. While the Forest Service aptly noted 
these issues throughout the DEIS, the proposed rule lacks guidance on how to implement this 
vision and gives far too much discretion to local Forest Service managers. Absent measurable 
standards, the agency is not likely to meet its stated goal and the ensuing controversy is likely to 
slow project implementation. The use of mandatory language is essential to ensure that agency 
officials and land managers carry out regulatory goals.  The proposed Rule does include a 
number of instances of the use of the words “shall” and “must” that generally provide clear, non-
discretionary direction. However, as an example of too much local discretion in the proposed 
rule, the DEIS includes statements such as “may” (32 instances), “could” (198 instances), 
“consider” (215 instances), and “take into account” (15 instances), leaving implementation 
largely to the discretion of the local official. As such, it is doubtful that the Forest Service can 
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meet the intent of the proposed rule as stated in the Federal Register Notice (36 CFR Part 219, 
overview): 
 
“The new planning rule must be clear, efficient, effective, and within the Agency’s capability to 
implement on all NFS units. (emphasis added)” 
 
Further, absent clear, measurable and effective standards, forest planning could lead to further 
deterioration on the National Forest System, not unlike what took place prior to the Roadless 
Conservation Rule (2001) when an estimated 1 million acres of Inventoried Roadless Areas 
(IRAs) were being degraded each decade (Foreman and Wolke 1992) due to the lack of a 
national vision and clear standards. Thus, we request more rigorous and measurable standards 
(such as those in Alternative D) in the Preferred Alternative A (Proposed Action) to achieve the 
purpose and needs statement of the new rule, which is that the “new planning rule is needed to 
ensure that all plans will be responsive to issues such as the challenges of climate change; the 
need for forest restoration and conservation, watershed protection, and wildlife conservation; and 
the sustainable use of public lands to support vibrant communities.”  DEIS, p. 7.  
 
In support of our concerns, we found the Preferred Action A to contain numerous flaws and 
inconsistencies. In contrast, Alternative D provides more specific guidance and is based on best 
science more than any of the other alternatives. In addition, the Forest Service has stated 
throughout the DEIS that Alternative D was like Alternative A with exceptions noted. If the 
difference among alternatives is as minor as claimed, then either there is not a sufficient range of 
alternatives being considered as directed by National Environmental Policy Act (NEPA) or the 
adoption of Alternative D with its superior benefits and minor differences from Alternative A 
would more closely match the intent of the National Forest Management Act (NFMA), 
particularly as Alternative D has a more rigorous wildlife viability standard, standards for 
protection of water quality, and other measures. Our comments provide additional details on 
where Alternative A needs to be strengthened in order to achieve the purpose and intent of 
NFMA and why the agency would benefit from adopting the provisions of Alternative D in its 
Final Environmental Impact Statement (FEIS). 
 
We look forward to continuing to participate in the rulemaking process and look forward to 
working with the Forest Service to help achieve Secretary Vilsack’s vision.  
 
The following are detailed comments on several aspects of the draft planning rule as well as 
recommendations for improving the final National Forest planning rule.  
 
National Environmental Policy Act  
 
We are concerned that the Forest Service’s draft programmatic environmental impact statement 
(DEIS) for the planning rule does not adequately disclose the environmental impacts of the 
proposed rule and alternatives that are considered in the DEIS.  Alternative D contains several 
positive features that would substantially improve the proposed rule. 
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Recommendation: 
The analysis of environmental effects in the EIS should be revised to be more straightforward in 
its description of effects and its comparison of alternatives.   
 
Agency Discretion, Accountability, and Collaboration  
 
We believe that the proposed rule gives too much discretion to local national forest and grassland 
supervisors to establish environmental sideboards for management activities; for example, 
agency managers would only need to “take into account” the best available science.  The 
meaning of vague terms like “must include plan components to…” needs to be clarified, and 
reliance on agency handbook directives must be minimized.  The rule should ensure that 
collaborative processes are realistic for members of the public as well as Forest Service 
personnel. 
 
Consequently, the Rule would likely result in inconsistent application around the country, failure 
to meet agency goals, and lack of public recourse to hold the agency accountable.  The Forest 
Service purports to have created a planning rule which shifts agency focus to restoration and 
resiliency in response to stressors, including climate change; elevates the role of science in land 
management; and invites the public to a more central role via increased participation through 
collaboration.  All of these separate elements are meant to shift the focus of the agency to 
address the most pressing issues and concerns in the 21st Century.  While we are encouraged by 
many of these intended shifts and believe there are many aspects to the proposed planning rule 
that could have this effect, we question the ability of the proposed Rule to deliver on its promise.   
 
Use the Best Available Science  
 
While we are glad to see the importance of science recognized in the forest plans. However, the 
proposed rule does not actually require that national forest plans use or even be consistent with 
the best available science. Rather, the draft rule only requires that the responsible official “take 
into account” (36 CFR Part 219, p. 3) or merely “consider” (e.g. 36 CFR Part 219, p. 4) best 
available scientific information.   
 
The requirement to merely “consider” the best available science means that forest plans may not 
be based on any factual evidence that they will be effective. Compounding this flaw is the 
proposed rule’s emphasis on agency discretion and lack of measurable standards to hold the 
agency accountable. While non-scientific factors should be considered in developing a forest 
plan, only a forest plan based on the best available science has any chance of meeting the Forest 
Service’s goals f resilient forests, watersheds and diverse plant and animal communities.  
 
In other contexts, for example public health, society would not settle for anything less than 
policy decisions being made on the best available science. Given that our National Forests are 
the single largest source of drinking water in the nation, and according to the Forest Service, 
provide fresh water to some 124 million people, play a critical role in helping to regulate the 
climate, are home to over 5,000 species of fish and wildlife and local economic engines for 
recreation, it is vital that forest plans protect these values over the long term through science 
based decision making. 



 4 

 
Further this language does not fulfill President Obama’s 2009 pledge to restore scientific 
integrity to “inform and guide government decision-making” on a range of issues from public 
health to protection of the environment so that the public can “trust the science and scientific 
process informing public policy decisions”. 
 
Clearly the agency understands the difference between “take into account” the best available 
science and “use” the best available science. ” For example, Alternative A requires that riparian 
buffers be “based on best available scientific information.”  P§ 219.8(a)(3).  
 
The Committee of Scientists (1999) recommended that “planning must be based on science and 
other knowledge of the world, including the use of scientifically based strategies for 
sustainability.” Peer reviewed, up-to-date science should provide the sideboards to ensuring 
ecological sustainability (and contribute to social and economic sustainability).  Decisions should 
conform to science; science should not merely be one of many possible aspects to consider.        
 
The meaning of these two phrases—take into account and consider— is little defined by the 
courts.  However, what decisions have been reached provide an indication of how these phrases 
would likely be interpreted.  Specifically none of the cases found interpreting the meaning of 
“consider” or “take into account” required more than mere contemplation when a statute, rule, or 
regulation required an entity to “consider” or “take into account” certain information or factors.  
Below is a series of quotes from cases that have examined one or both of these phrases; they all 
indicate that one need not actually follow or be bound by the information one considers. 
 
In practice this could mean that could lead to science taking a back seat in forest planning and 
plans could be subject to political pressure. The Forest Service therefore may be unable to meet 
the intent of the proposed rule as specified in the Federal Register Notice (36 CFR Part 219, 
overview): 
 
“It must provide a process for planning that is adaptive, science-based, and collaborative with 
ample opportunities for active and effective public participation” (emphasis added). 
 
Given the highly discretionary nature of these terms, as well as the fact that the placement of 
these phrases in the rule makes the content of future forest plans highly uncertain, we question 
how the Forest Service expects to “ensure that all plans will be responsive to issues such as the 
challenges of climate change; the need for forest restoration and conservation, watershed 
protection, and wildlife conservation when the rule literally only requires forest planners to 
consider these goals.  DEIS, pg. 7.   
 
Further, in the more environmentally protective Alternative D, which was designed to provide 
“additional protections for watersheds and an alternative approach to diversity of plant and 
animal communities,” the rule would require the agency to rely on certain information in making 
its decisions.  DEIS, App. F-1.  For instance, Alternative D would require the agency to “utilize” 
the best available science in preparing climate change and focal species vulnerability 
assessments.  DEIS, p. App. F-8 to F-9 (§ 219.6).  It would also require Riparian Conservation 
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Areas to be established “based on” and road and trail crossings to be designed “using” the best 
available science.  DEIS, p. App F-11 (§219.8(a)(3)); see also DEIS, p. F-13, F-23, F-29 
(requiring focal species selection, viable population determinations, and certain management 
decisions to be “based on” the best available science).  Clearly, the agency appreciates that these 
more prescriptive phrases would result in more environmentally justifiable decisions, as well as a 
higher level of consistency and accountability in forest plans.  As such, the agency should 
employ these phrases throughout the rule in order to ensure it meets the purpose and need of the 
rule. 
 
Recommendations: 
 
1. The proposed rule should require the responsible official to use (not merely consider) best 
available science in forest planning and to ensure that forest plans conform to best science with 
clear direction as to its meaning and application.  
 
2. Require responsible officials to conduct evidence-based reviews (or “science-consistency 
checks,” Committee of Scientists 1999) using peer-reviewed science as the standard for best 
available science and relying more on collaboration with its research branch. This science review 
should include an uncertainty framework similar to that of the IPCC (2007). The IPCC used 
expert judgment and statistical analysis (e.g. observations or model results) to examine potential 
outcomes with a range of uncertainty from virtually certain >99% to exceptionally unlikely <1%. 
In this fashion, the public would know whether best science was used or not, how confident the 
agency was in its predictions, and the potential risks or consequences of being wrong. This will 
require stepped up budgetary commitments not currently reflected in any of the proposed 
alternatives. 
 
The agency should also require responsible officials to adopt the precautionary principle when 
there is significant scientific uncertainty. The precautionary principle, which was adopted by the 
United Nations in the 1992 Rio Earth Summit, is widely accepted in scientific and medical 
professions. It states that if an action or policy has a suspected risk of causing harm to the 
http://en.wikipedia.org/wiki/Public public or to the environment, in the absence of scientific 
consensus that the action or policy is harmful, the burden of proof that it is not harmful rests on 
those taking the action1. Simply stated, the precautionary principle is caution practiced in the 
context of uncertainty and would allow responsible officials to anticipate harm to the 
environment before it occurs by acting responsibly. The need for mitigation measures would 
thereby increase with both the level of possible harm and the degree of uncertainty. In such 
cases, the responsible official may still choose to make a tough call provided that the risks and 
levels of uncertainty are fully disclosed and that the burden of no significant harm is placed upon 
                                                
1 Science and Environmental Health Network. The Precautionary Principle: A Common Sense Way to Protect 
Public Health and the Environment. January 2000. Epstein, L.S. (1980). "Decision-making and the temporal 
resolution of uncertainty". International Economic Review 21 (2): 269–283. Arrow, K.J. and Fischer, A.C. (1974). 
"Environmental preservation, uncertainty and irreversibility". Quarterly Journal of Economics 88 (2): 312–9.  
Gollier, Christian, Bruno Jullien & Nicolas Treich (2000). "Scientific Progress and Irreversibility: An Economic 
Interpretation of the ‘Precautionary Principle’". Journal of Public Economics 75 (2): 229–253. 
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the proponent of an action. The precautionary principle should be included in the discussion of 
management in the face of uncertainty (DEIS, p. 64) as part of the adaptive management 
response.  
 
Wildlife Viability 
 
The wildlife viability standard of the 1982 rule has been the benchmark for meeting the statutory 
requirement of the National Forest Management Act (NFMA) for “maintaining plant and wildlife 
diversity across the National Forest System.”  It directed the Forest Service to maintain viable 
and well-distributed (emphasis added) populations of vertebrate species across planning areas. 
This viability standard was the basis for the Northwest Forest Plan (USDA Forest Service and 
BLM 1994) decision to shift from commodity extraction to primarily ecosystem management on 
nearly 25 million acres of federal lands in the Northwest and in doing so played a key role in 
helping the Forest Service transition to science-based management. Wildlife viability for the 
Northwest Forest Plan was based on persistence likelihoods qualitatively assessed (based on the 
literature and expert opinion) for hundreds of late-seral dependent species related, in part, to 
species distributions in the planning area. At the core of the Northwest Forest Plan, and viability 
in general, is the notion of well-distributed populations across the planning area. Species meeting 
this criterion are expected to have higher persistence probabilities than isolated ones and the 
wildlife distribution concept is a cornerstone of wildlife viability (Noon et al. 2003, 2005, 2009).  
 
Alternative A replaces the viability standard with a coarse- and fine-filter approach that provides 
a range of conditions for wildlife in the planning area, removing the 1982 provision of well-
distributed populations. In particular, the species conservation requirement (§ 219.9) under the 
proposed rule directs plans to:  
 
“Examine the efficacy of the ecological conditions provided under the ecosystem diversity 
(coarse-filter) requirement in contributing to the recovery of federally listed threatened and 
endangered species, conserving candidates to Federal listing, and maintaining the viability of 
other identified species of conservation concern; and where necessary, include additional 
species-specific plan components needed to maintain viability of at-risk species on national 
forests and grasslands. It provides a complementary fine-filter !catch for species not conserved 
by the coarse-filter approach by evaluating the full complement of potential stressors, such as 
human disturbance, road and trail placement, food storage, etc. under management control—not 
just habitat or vegetation—on those species.” (DEIS p. 110). 
 
While the agencies’ approach is based on sound theoretical constructs of species diversity as it 
relates to the National Forest System (Noon et al. 2003), the proposed rule is vague on how 
viability is to be achieved, the emphasis in the rule is on maintaining ecological conditions but 
this may or may not relate to species viability or wildlife distribution (Noon et al. 2003). The 
lack of an adequate wildlife distribution standard is a serious shortcoming of the proposed rule 
that renders Alternative A inconsistent with best science. As an example of the shortcomings, a 
local manager could elect to maintain wolves, goshawks, martens, or salmon on a few islands 
within the Alexander Archipelago of the Tongass National Forest and call that viability even if it 
means other populations in the range are declining. Alternative A is especially troubling for 
species distributed as metapopulations or those cut off from other populations by habitat 
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fragmentation (roads and clearcuts). The Forest Service needs to disclose cases where this is 
likely to occur (as in the provisions of Alternative D, p. 119) lest they risk court-related delays in 
proposed actions. Therefore, to address these deficiencies the proposed rule should include the 
following criteria for assessing viability: 
 
• For a small subset of species (see selection criteria below), local managers should 

conduct a population viability assessment using either quantitative (i.e., demography 
based determinations) or qualitative (i.e., persistence likelihoods such as those used by 
FEMAT 1993) methods based on availability of species-specific datasets; and 

• For species persistence likelihoods, local managers should use presence/non-presence (or 
non detection) survey results along with percent occurrence (a measure of distribution, 
see MacKenzie and Nichols 2004) across the planning area (see Noon et al. 2005, 2009).  
Genetic markers may be helpful in assessing presence/non-presence of species 
distributions. 

Both of these determinations can be made at the regional scale in collaborations with local 
experts and in consultation with the agencies’ research divisions and stations. The approach is 
similar to that recommended by the Committee of Scientists (1999) with the addition of genetic 
markers. Viability can then be assessed based on persistence probabilities under a range of 
management alternatives. It can also be linked to ecological conditions (as in page 119, 
Alternative D), including quantity, quality, and flow of water; riparian area functionality; 
connectivity as measured by degree of intactness (or conversely fragmentation as measured by 
road densities, degree of logging in a watershed, etc); and persistence of rare or declining habitat 
types (e.g., late-seral forests, native grasslands, unique and rare communities – see NatureServe 
list).  
 
For a subset of focal species, the proposed rule should require local managers to select focal 
species for more rigorous viability determinations and include the following criteria: 
 
• Contributions of the planning area in persistence and recovery of federally listed species (as 

in Alternative D). Note: this is necessary for Section 7 consultation and identifying the 
importance of federal lands in the recovery of listed species. 

• Species known to be of conservation concern based on published sources such as 
NatureServe. 

• Species of high conservation value, including umbrella species, flagship species, linkage or 
connectivity species, and functional species groups.  

• Species that can be used to monitor or model climate change impacts such as range restricted 
species (endemics) with narrow climate preferences. 

The Forest Service should work with researchers on including climate envelope models for 
determining persistence likelihoods of focal species under changing climate and management 
conditions and to aid in connectivity determinations that facilitate dispersal of wildlife into and 
among refugia. The agency should consult with researchers for regionally specific climate 
envelope modeling, which can include multispecies projections. Such approaches can easily be 
worked into forest planning under the collaborative provisions of the proposed rule. 
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Water and Watersheds 
 
At least 124 million Americans benefit from water originating in national forests (USFS 2000a). 
National forests provide about 15 percent of the nation’s runoff with an estimated net value of 
$3.7 (USFS 2000a, Sedell et al. 2000) to $27 billion (Krieger 2001). The water treatment value 
alone of National Forests ranges from $490 million (Loomis 2005) to $18 billion (Krieger 2001). 
Therefore, in recognition of this value the proposed rule should prioritize protection of water 
quality, particularly in intact (roadless) watersheds and surface water source areas (as defined by 
individual states) that will play an increasingly important role in supplying clean water to local 
communities in response to climate change (see Attachment C, manuscript in press submitted in 
support of our comments).  
 
In particular, because Inventoried Roadless Areas (IRA) represent roughly a third of national 
forest lands, by inference they contribute significantly to overall runoff volume and value 
(Anderson 1997, 2008) estimated in billions of dollars annually (Loomis and Richardson 2000). 
IRAs make up 661 of the 914 national forest watersheds with 55% of the 914 watersheds acting 
as source areas for facilities that treat and distribute drinking water to the public (USFS 2000b). 
The cost-savings to water treatment plants and highway departments from avoiding 
sedimentation caused by logging in IRA watersheds is estimated at up to $18 billion annually 
(Loomis 1988). IRAs provide $490 million annually in waste treatment services through 
recovering mobile nutrients and cleansing the environment; both processes that involve water 
flow through intact watersheds (Loomis and Richardson 2000). Conversely, roads contribute to 
water quality problems and are involved in the listing of 303d water quality limited streams 
throughout the West. Thus, road obliteration should be a requirement of watershed assessments 
aimed at restoring watershed integrity, hydrological processes, and water quality.  
 
We support the Forest Service’s emphasis on Wilderness as an anchor point “for sustained flow 
of ecosystem services, including clean water and high quality aquatic and terrestrial habitats” 
(DEIS p. 81). We recommend that IRAs and unroaded areas be added to the anchor point 
concept as a requirement for local managers to maintain water quality and quantity, especially 
those in upper elevation headwaters, considered prime hydrological real estate (Attachment C).  
 
Alternative A is inadequate in meeting the agencies’ intent of maintaining watershed integrity, as 
well as water quality and quantity. There are no requirements, for instance, for local managers to 
conduct watershed assessments, particularly in the context of climate change, and to identify and 
protect surface water source areas and key watersheds for aquatic species. In addition, there is no 
standard for maintaining the functionality and integrity of riparian areas, only a default buffer 
zone with no requirements to limit within the zone for activities known to be harmful to 
ecosystem integrity and water quality. Alternative D, on the other hand, is a superior alternative 
because it requires watershed-scale assessments, including climate change vulnerability 
assessments, spatial connectivity within or between watersheds, and identification of key 
watersheds and proven methods for restoring them (DEIS p. 96-97).  
 
We disagree with the agencies’ statement about flexibility in this regard: “At the national scale 
the lack of flexibility could result in plans or planning processes that less effectively address 
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local watershed issues. Plans designed to meet the requirements of Alternative D would be 
expected to lead to projects designed to protect or more proactively maintain or restore 
watershed condition rather than simply to mitigate the effects of other activities (DEIS p. 97).  
 
This could easily be rectified in the final rule by requiring multi-scaled assessments using the 
Northwest Forest Plan and PACFISH/INFISH as models of successful assessments. For instance, 
the watershed assessment process of the Northwest Forest Plan has a proven track record in 
restoration of aquatic systems (Reeves et al. 2006) and includes flexibility at the local level 
provided fundamental standards and guidelines are followed. The Forest Service should not use 
the “flexibility” issue as an excuse for a less rigorous approach to watershed restoration as 
reflected in Alternative A.  
 
Recommendations: 
 
• Identify (assess) and protect surface water source areas (areas that provide clean water 

drinking water to users) and key watersheds (areas important for aquatic ecosystem 
integrity); 

• Use IRAs and unroaded areas, particularly those in upper headwaters, as anchor points for 
aquatic and terrestrial ecosystem integrity, including the provision of high quality water; 

• A minimum buffer width (of at least 100 feet on each side of a stream, as in Alternative D) 
within which only those activities that contribute to aquatic ecosystem integrity and riparian 
functionality are permitted;  

• Include standards and guidelines for road densities (as in Alternative D) and minimize road-
stream crossings; and 

• Remove (obliteration) and remediate roads (as in Alternative D) to improve aquatic 
ecosystem integrity. 

 
Climate Change 
 
1. Require Specific Measures to Prepare for Species and Ecosystems for Climate Change 
We appreciate the attention to stressors and their impacts on biodiversity in the DEIS (p. 62) as 
most of the stressors noted are the direct, indirect, and cumulative effects of multiple use. 
However, the agency can do a better job of acknowledging and reducing impacts of human-
induced stressors on biodiversity in the context of climate change readiness. Specifically, 
Alternative A (DEIS p. 128-131) fails to make the connection between human stressors and 
ecosystem resilience. The statement below is an example of the inability of the agency to fully 
assess cumulative impacts of human-induced stressors on ecosystem resiliency and is likely to 
continue status-quo approaches even under unprecedented changes: 
 
“Species‘ vulnerability to climate change is determined by their exposure to climate change, 
their sensitivity to this change, and the adaptive capacity of the system. Ecosystem vulnerability 
depends on a suite of interactions that directly or indirectly affect species and communities and 
include changes in important processes, such as insect and disease outbreaks, fire, and 
hydrologic regimes. Effects will also vary due to other modifying factors, including topography 
and physical substrates, landscape patterns affecting species‘ dispersal or isolation, fire 
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potential, community successional dynamics, and the physiology of species themselves.” (DEIS, 
p. 63). 
 
What’s missing from the above statement is an understanding of the difference between pulse 
and press (chronic) disturbances and how they impact the adaptive capacity of species. Wildlife 
species are most capable of adapting to pulse disturbances, those occurring at regular intervals 
and within the evolutionary capacity of the system and species within. Chronic disturbances, 
however, are typically the result of ongoing human activities that include, for example, roads 
(and associated sediment loads), logging, livestock grazing, and fire suppression among other 
uses. These activities result in cumulative changes to ecosystem dynamics and species 
composition (Paine et al. 1999). Simply stated, the more the system is perturbed by chronic 
activities (human stressors) the less likely species are able to adapt to climate related changes in 
fire regimes, insect outbreaks, floods, droughts, and other climate induced disturbances. Thus, 
forest planning first and foremost should recognize the role that human-induced stressors play in 
reducing ecosystem resilience in the face of climate change as a greater stressor than natural 
disturbance processes. 
 
In general, the provisions of Alternative D are an improvement to climate change resilience 
strategies on the National Forest System as this alternative emphasizes wildlife population 
viability (§ 219.4(c)(2)(i)), development of strategies to address climate change impacts on plant 
and wildlife species (§ 219.4(c)(2)(ii)), and watershed-scale assessments of climate change 
vulnerabilities (§ 219.6(b)(6)). However, we do not agree with this statement in the DEIS (p. 
133) regarding availability of downscaled data to aid in watershed viability assessments  
 
“There might not be sufficient downscaled data to provide relevant information at the watershed 
scale, and therefore it could be difficult to comply with that requirement with regard to climate 
change. A vulnerability assessment at the watershed scale would be expected to require greater 
detail, which would add time and complexity, in the assessment than what is anticipated in 
current guidance for Alternative A.” 
 
This statement is surprising to us as the agencies’ own Pacific Northwest Research Station 
maintains downscaled climate change projections (using several models), including vegetation 
projections using the MC1 vegetation model.  Several organizations already have the entire 
downscaled datasets for North America that can be processed at the watershed scale for any 
particular National Forest unit. Clearly, the Forest Service should consult with its own research 
station and others on availability of datasets it maintains before making statements like this that 
otherwise nullify the superior benefits of Alternative D as a planning rule. 
 
The proposed rule therefore should start with Alternative D as a foundation for climate change 
readiness and require the following measures: 
 
• Using a focal species approach and climate change envelope modeling, plan for 

functional connectivity to help facilitate wildlife dispersal into climatic refugia; 
• Direct local managers to identify climate refugia on the planning unit through 

identification of a reserve network that is spatially oriented along elevation, topographic, 
and latitudinal gradients; and  
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• Direct local managers to include IRAs and unroaded areas (areas of <5,000 acres that 
should be inventoried) as climatic refugia, and for the purposes of connectivity, 
particularly those at mid and upper elevations likely to support elevation shifts in species 
distributions. 

The agency also should document the ecosystem benefits uniquely provided at the unit level 
from protection of IRAs as these areas are often at the headwaters of streams that supply surface 
water drinking water to downstream users (Attachment C). IRAs and their strategic upper 
headwaters location are prime hydrological real estate central to watershed integrity. They also 
are an essential component of Agricultural Secretary Vilsack’s emphasis on the importance of 
National Forests for drinking water (see above as well). 
 
2. Require Protection of Mature and Old-growth Forests for Long-Term Carbon Storage 
We support the expanded definition of “ecosystem services’ provided in this proposed Rule 
Section 219.19.  The definition includes, appropriately, “Regulating services, such as long term 
storage of carbon” and “climate regulation.”  Section 219.19 also includes a definition of 
“Multiple use” to mean management for all the various renewable surface resources of the 
National Forest System, including ecosystem services.    
 
Old forests have declined to a fraction of their original extent having been fragmented by roads, 
clearcuts, and developments (Heilman et al. 2003). In the Pacific Northwest, where much of the 
old forests remain, old, structurally complex forests have declined by about two-thirds (Strittholt 
et. al 2006). Higher levels exist on the Tongass National Forest in Alaska, but even there most of 
the low-elevation productive old-growth rainforests are gone (DellaSala et al. 2011). Notably, 
the draft planning rule includes provisions for “harvesting of trees on land not suitable for timber 
production” (Chapter 2, p. 21) that may lead to further losses. Old forests support high levels of 
fish and wildlife diversity, are essential to maintenance of hydrological processes, and perform 
many vital ecosystem services that have been reduced or are absent from intensively managed 
forests (Lindenmayer and Franklin 2002, DellaSala et al. 2011). In particular, carbon stored in 
coastal rainforests in the Pacific Northwest and Alaska is nationally (Ingerson and Anderson 
2010) and globally (Smithwick et al. 2002, Keith et al. 2009) significant and most land 
management actions, including “fire prevention” thinning, release more carbon than natural 
disturbance processes (Law et al. 2004, Hudiburg et al. 2009). While the Preferred Alternative A 
in the draft rule emphasizes monitoring carbon stored in above-ground vegetation (DEIS 
Executive Summary xii), forest plans also should be required to maintain carbon-dense 
ecosystems such as mature- and old-growth forests and omit them from the suitable timber base. 
This would have added benefits to key watersheds and to sequestering and storing carbon for 
long periods (Ingerson and Anderson 2010, DellaSala et al. 2011). In sum, we request that the 
final rule require: 
 
• Identification of naturally carbon dense ecosystems and their removal from the suitable 

timber base; and 
• Land-use assessments of carbon dioxide emissions and the selection of alternatives that 

minimize emissions and optimize long-term storage and sequestration of carbon. 
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Roads  
 
Require Planning Units to Identify the Minimum Necessary Road Network and Protect 
IRAs and Unroaded Areas for Water and Other Benefits 
The Forest Service has become the largest road building entity on the planet, responsible for 
more than 375,205 miles of roads, enough to circumnavigate the globe nearly 16 times. Roads 
are a chronic source of sedimentation (Trombulak and Frissell 2000), a prime contributor to 303d 
water quality limited streams; a pathway for the spread of invasive species, many of which are 
located along roads (Gelbart and Harrison 2003); a surrogate for wildlife habitat fragmentation 
(Heilman et al. 2003); a source of wildfire ignitions (DellaSala and Frost 20001) and, in general, 
a key stressor of ecosystem conditions, resilience, and diminished species viability (especially 
salmonids and large carnivores whose populations decline when road densities exceed certain 
thresholds – generally 1 mile/square mile).  
 
The Forest Service’s review of road impact literature is limited and biased. It ignored the vast 
body of road-related impacts, summarized here as follows (we request this summary be included 
in the FEIS): 
 
Roads are often the first major human disturbance into a forest, which is then followed by land 
clearing and other anthropogenic disturbances.  Roads may lead to development and more 
development to more roads in a feedback loop that is detrimental to ecosystem integrity. Thus, 
most researchers agree that road densities are a good indicator (surrogate) of land-use intensity 
and the human ecological footprint. This is because roads may act directly or indirectly on 
wildlife population viability and/or ecosystem processes as follows: 
 
• Dispersal bottlenecks for propagules of sensitive species, thereby fragmenting populations 

(Wilcove et al. 1998, see Special Issue of Conservation Biology 1996 Vol. 10 No. 4); 
• Dispersal conduits for invasive species (e.g., roads and associated vehicular traffic are a 

major contributor to the spread of root rot fungus Phytophoris lateralis into Port Orford cedar 
forest and other invasives – see Hansen et al. 1994, Gelbard and Harrison 2003); 

• Impediments to hydrological properties and processes, particularly changes in drainage 
patterns and stream morphology (e.g., higher peak flows of streams and rivers, more 
localized flooding events, floodplain alterations -- see Eaglin and Hubert 1993, Roth and 
Erickson 1996, Haskins and Mayhood 1997-- also on moist slopes inadequate culvert size, 
location, or number causes a higher and lower water table upslope and downslope, 
respectively; Stoeckeler 1965); 

• Degradation of fish habitat (well documented, see Henjum et al. 1994, Hitt and Frissell 1999, 
USDA Forest Service 1999; Reeves et al. 2006 -- also minimizing road impacts is a major 
component of salmonid recovery in the Northwest Forest Plan and INFISH);  

• Mass wasting events and slope instability (particularly road building on steep slopes); 
• Poaching, over-hunting, and trapping of wildlife; 
• Collisions with wildlife - Lalo (1997) estimates more than 1 million vertebrates nationwide 

are killed each day by collisions with vehicles – road kill is the leading cause of death of the 
endangered Florida panther and key deer; Harris and Gallagher (1989); 
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• Alteration of fire patterns (e.g., increased risk of arson due to human access exacerbated by 
roads; DellaSala and Frost 2001); 

• Soil and water pollution, air pollution, particularly a build up of nitrous oxides in soils and 
streams associated with the spread of exotics (Schowalter 1988, Tyser and Worley 1992, 
Gelbard and Harrison 2003); and 

• Erosion, sedimentation of streams, edge effects, over collecting of rare plants and animals 
(e.g., cacti and reptiles), and elimination of snags for firewood or road safety (Noss and 
Cooperrider 1994). 

In forested ecosystems, roads result in cumulative impacts, which when combined with other 
anthropogenic disturbances, reduce habitat suitability for many species (Bennett 1991, Noss and 
Cooperrider 1994).  This is well documented across a range of taxa from small mammals and 
carabid beetles (Niemela et al. 1993) to ungulates (moose: Timmermann and Gallath 1982; 
white-tailed deer: Sage et al. 1983; Rocky Mountain elk: Rost and Bailey 1979, Lyon 1983), 
large carnivores (Weaver et al. 1986a,b; 1996; Purves et al. 1992; see Conservation Biology Vol 
10 No. 4, 1996), forest interior species (Reijnen 1995), and reptiles (Rosen and Lowe 1994).  

 
Wilcove et al. (1998) suggested that “roads are the single greatest impact to the movement of 
sensitive species” and Forman and Hesperger (1996) concluded, “Roads cause more effects 
and have a greater cumulative effect than vehicles (emphasis added).”  While only two 
percent of the conterminous United States is covered by roads, their ecological footprint is much 
greater than the area cleared for roads (Forman and Hesperger 1996). The effect of roads on 
wildlife has been documented by many researchers and includes the following (summarized from 
Noss and Copperrider 1994): 
 
• In southeastern Ontario and Quebec, several species of small mammals rarely ventured onto 

road surfaces when the road clearance exceeded 66 feet (Oxley et al. 1974); 
• In Oregon, dusky-footed woodrats and red-backed voles were found at all distances from an 

interstate highway but never in the highway right-of-way (Adams 1984); 
• In the Mojave Desert, only 1 of 612 white-tailed antelope squirrels was recorded as having 

crossed an unpaved road (Garland and Bradley 1984); 
• In Kansas, very few prairie voles and cotton rats ever crossed a dirt track 10 feet wide 

(Swihart and Slade 1984); 
• Road densities of one mile per square mile decreases habitat effectiveness for elk by 50% 

compared to roadless watersheds - as road density increased to 6 miles per square mile, elk 
habitat use fell to zero (Lyon 1983, Wisdom et al. 1986); 

• In Arizona and Utah, cougars were concentrated mostly in areas of low road density - road 
avoidance was documented for paved and improved dirt roads (VanDyke et al. 1986 - also 
other studies show cougar density is lowest when road densities exceed 0.4 mi/mi2); 

• In the southern Appalachians, black bear cannot maintain viable populations when road 
density exceeds 0.8 mi/mi2 due to poaching pressure (Brody and Pelton 1989 -- also even 
tiny “first order” roads that permit hunters to easily reach remote areas have demonstrable 
impacts on black bear harvest -- see Brocken et al. 1991); 

• In the mainly forested counties of the Adirondacks, there are many times more bears in low 
than high road-density areas (Brody and Pelton 1989); 
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• In northwest Montana, grizzly bears avoided habitat within 3,000 feet of open roads 
(Kasworm and Manley 1987); 

• In southeast BC, grizzly bears used the area within 328 feet of roads less than expected and 
avoidance of roads was independent of traffic volume - suggests that even a few vehicles can 
displace bears (McLellan and Shackleton 1988); 

• In Yellowstone Park, grizzly bears avoided habitat within 1,640 feet of roads during spring 
and summer and 1.9 mi of roads in fall (Mattson et al. 1987); 

• Using radio collared wolves in the Bow Valley, Alberta, Paquet et al. (1996) documented 
that roads forced wolves into lower quality foraging habitats where snow depths were high 
and foraging success low and into valley bottomlands that acted as ecological “sinks” where 
mortality from humans was considerable; 

• In Wisconsin, Michigan, Ontario, and Minnesota, studies have shown a strong relationship 
between road density and presence or absence of wolves – wolves generally are not present 
where the density of roads exceeds 0.9 mi/mi2 (Thiel 1985, Mech et al. 1988); and 

• In the Rocky Mountains of southeastern Wyoming, roads added to forest fragmentation more 
than clearcuts by dissecting large patches into smaller pieces and by converting forest interior 
habitat into edge habitat -- edge habitat created by roads was 1.5-2 times more than that 
created by clearcuts (Reed et al. 1996).  
 

In contrast to the Forest Service’s dismissal of road densities (e.g., mi/mi2) as a surrogate for 
road impacts (DEIS p. 84), several of the above studies demonstrate that road density can be a 
useful index of road impacts because it integrates ecological affects of roads and vehicles on 
flows and movements of wildlife across the landscape. In addition, the ratio of road density to 
stream density is a useful indicator of the functionality of hydrological processes and particulate 
matter flows (Eaglin and Hubert 1993, Hitt and Frissell 1999). Because roads both remove 
habitat directly and dissect the remaining natural patches into residual small patches, they are a 
significant contributor to habitat fragmentation (Reed et al. 1996). Obviously, while roads per-se 
do not kill wildlife or start forest fires, they are associated (i.e., an indicator) with many types of 
human-caused changes in landscape dynamics and wildlife dispersal that can accumulate over a 
given area.  Hence the importance of IRAs and unroaded landscapes. 
 
While the Forest Service recognizes the many stressors that roads contribute to on the National 
Forest System, the agency down plays a road density threshold as a standard for road impacts, 
particularly with respect to sediment loads (DEIS p. 84) but later acknowledges the role that 
roads play in degrading water quality (DEIS p. 89). With so many impacts assigned to roads and 
the fact that so few areas remain intact and free of the road impact zone (which extends up to ! 
mile on either side of the road, Forman et al. 2000), it’s simply not enough to state that “under 
all alternatives the trends for decommissioning more roads, constructing fewer roads and 
improving aquatic organism passage is expected to continue”(DEIS p. 84). In addition, 
Alternative A is inadequate as it does not include specific requirements to manage the road 
system (DEIS p. 91) for lowest possible densities and therefore will fail to achieve related 
objectives on wildlife viability and water quality. 
 
Recommendations 
• Clearly, the Forest Service must do more to limit this chronic and pervasive stressor. 

Therefore, the proposed rule should direct local managers to determine the minimum 
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necessary road density (factoring in right of way provisions) needed to access the National 
Forest System by linking the proposed rule to the agencies transportation planning. Once this 
minimum is identified, the agency can then prioritize roads for seasonal closure (e.g., for fire 
and wildlife considerations) and obliteration (e.g., for sediment concerns), the preferred 
method for eliminating the road prism and restoring hydrological functions. 

• Alternative D is superior to Alternative A regarding minimizing road impacts and the 
following provisions of Alternative D should be incorporated: (1) plans should include 
standards and guidelines for road densities in key watersheds to achieve sediment reduction, 
minimize alteration of surface and subsurface flows, and provide connectivity of aquatic and 
riparian systems; (2) road removal and remediation in riparian conservation areas and key 
watersheds should be the top restoration priority; (3) an identified minimum necessary road 
system should be achieved as required by 36 CFR 212.5(b)(1); and (4) standards and 
guidelines established for road densities in key watersheds based on #3. 

 
Grazing 
 
Treat Livestock Grazing as Chronic Stressors and Require Standards for Reducing 
Impacts to Ecosystem Resilience, Water Quality, and Species Viability 
Livestock grazing on public lands impacts vegetation, soils, and wildlife habitat particularly in 
arid and semi-arid regions of the western US (see Attachment B manuscript submitted in support 
of our comments). Documented impacts include damage to biological crusts, loss of nutrients 
and organic matter from soils, reduced capacity of soils to store water and sequester carbon, and 
long-term loss of soil productivity. Livestock also are a vector of weed spread; they interrupt 
plant succession, nitrogen cycling, and plant community structure and composition. Intensive 
grazing alters food webs and degrades wildlife habitat, with documented impacts to pollinators, 
birds, small mammals, wild ungulates, and other wildlife. Such impacts are detrimental to 
ecosystem integrity, ecosystem resilience, and species viability all of which are magnified by 
grazing acting in concert with climate change and other stressors (multiple use). 
 
The following statement from the DEIS reflects a lack of specificity or variation among the 
alternatives in the proposed rule: 
 
“Under all alternatives, grazing of NFS lands will continue to be managed through permits, 
which authorize one or more permittees to graze livestock on a specified area or allotment. 
Allotments are administered under an allotment management plan, which specifies objectives, 
identifies problems involved on the allotment, and defines the actions and monitoring and 
evaluation responsibilities of the permittee and the Forest Service. Allotment management plans 
are reviewed periodically. Short-term management adjustments are accomplished through 
annual operating plans whereby numbers of livestock and dates for moving them are established 
for the year. These annual operating plans provide management flexibility in responding to 
changes such as seasonal variations in precipitation.” 
 
In addition, this statement from the proposed rule shows how livestock grazing lacks specific 
standards: 
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“The goals and objectives of the strategic plans along with Agency policy will continue to guide 
the range management program. Rangelands will continue to be managed to contribute to the 
social and economic well being of the local area, region, and Nation.” 
 
Livestock grazing is a declining cultural element of the West but remains one of the most 
pervasive threats to ecosystem integrity and wildlife species viability yet astonishingly it is 
treated with relative impunity throughout the DEIS. As an example, the following statement 
(DEIS p. 143) addresses only the benefits of grazing: 
 
“Unpublished results of a pilot study in the southern Rocky Mountains indicate that private 
ranches occupy areas that are proximate to public lands. Thus, these lands might not only act to 
protect open space and biodiversity, but could also tend to mitigate ecological and social 
conflicts between public and private lands…” 
 
Statements like these ignore the overwhelming literature on wildlife impacts from livestock 
grazing (Attachment B) and will continue status quo livestock management in spite of ongoing 
impacts to wildlife, watersheds, ecosystem processes, and climate change.  
 
We find it rather surprising that the Forest Service claims that, “Little is known about the size, 
distribution, and types of rangeland occupied by private ranches having Federal grazing permits 
or leases, or about the beliefs and attitudes of public lands grazers,” since it is the Forest Service 
that issues these permits (DEIS P. 171).  
 
Without prohibitions on what activities are allowed in riparian areas and watersheds, it is highly 
unlikely that that the stated goals of the planning rule and the Forest Service’s strategic plan can 
be met.  What’s missing from Alternative A is the acknowledgement of livestock as a pervasive 
ecosystem stressor in direct conflict with ecosystem integrity, resilience, wildlife viability, and 
water quality. Moreover, the Forest Service assumes that ecosystems can be restored once 
damaged by cattle without first and foremost stopping the damage (stressor) before such lands 
are degraded. Livestock damages can take decades to repair once cattle are removed so this is not 
as simple as the agency implies.  
 
Recommendations:  
• Alternative A therefore needs to require removal of livestock from sensitive (riparian areas, 

wetlands, native grasslands, roadless areas) based on watershed assessments and include a 
standard for achieving rangeland sustainability (see Attachment B for additional 
recommendations); and 

• Large control areas where livestock are permanently removed (using fenced exclosures) are 
necessary to gauge the severity of impacts and design monitoring and adaptive management 
experiments.  

Alternative D provides more specific standards and guidelines for protection, maintenance, and 
restoration of key watersheds and riparian conservation areas (§219.8) not present in Alternative 
A and therefore Alternative D, along with recommendations presented in Attachment B, should 
provide much needed rangeland standards.  However, even Alternative D has limited safeguards 
from grazing as it focuses mainly on riparian restoration and needs to also address impact to 



 17 

uplands particularly native grassland and shrub steppe communities. 
 
Timber Requirements  
 
The timber requirements outlined in Section 219.11 are perhaps the most divergent and critically 
flawed components to the proposed planning rule.  There has been a tremendous accumulation of 
scientific evidence over the last couple decades illustrating that many species and ecosystem 
services are supported by later stages of forest succession.  Given Section 219.3 (Role of Science 
in Planning), the need to manage for multiple uses and ecosystem services, and the modern focus 
on ecological sustainability and restoration, the draft planning rule should clearly raise the 
threshold for allowance of timber harvest and focus management on restoration and 
conservation.  Unfortunately, Section 219.11 allows for greater timber production and harvest on 
all lands and does a poor job of incorporating modern ecosystem management principles.     
 
In crafting the draft rule, the Agency’s goal was “to create a planning framework that would 
guide management of National Forest System (NFS) lands so they are ecologically sustainable 
and contribute to social and economic sustainability”2.  The three-legged stool of ecological, 
social, and economic sustainability is an admirable goal for the agency, but must be predicated 
on a hierarchical order.  That is, ecological sustainability is a prerequisite for social and 
economic sustainability and the agency must explicitly recognize this and manage accordingly.  
In places, this hierarchical order is recognized in the draft planning rule: “The overriding 
objective of the Forest Service's forest management program is to ensure that the National Forest 
System is managed in an ecologically sustainable manner” (DEIS, pg. 146).  In other places, the 
draft rule suggests that ecological sustainability is in conflict with existing mandates3.  
Unfortunately, the timber requirements section of the draft planning rule does not embrace this 
hierarchical approach and needlessly promotes timber harvest as a ubiquitous management tool 
that will help achieve ecological, social, and economic sustainability.  This ill-advised approach 
gives guidance for agency managers that is anachronistic and in direct conflict with the goal of 
promoting “healthy, resilient, diverse and productive national forests and grasslands.”   
  
Developing rules that limit overall ecological degradation from timber extraction and that are in 
line with the NFMA, the Multiple-Use Sustained-Yield Act (MUSYA), and other legal 
requirements is necessary and was more straight forward in 1982.  Almost three decades later, 
our understanding of the importance of restoring and maintaining natural structure, function, and 
processes has progressed substantially.  While it is a challenging task to blend this modern 
knowledge with aging legal requirements, the agency must do a better job than offered with the 
proposed planning rule.          
 
The NFMA has timber requirements that must be included in a planning rule.  Specifically, a 
fundamental timber requirement from the NFMA is the identification of lands not suitable for 

                                                
2 U.S. Forest Service Summary of the Proposed Planning Rule, Feb. 10th, 2011, p.1. 
3 Citing the NFMA Planning Rule Review’s finding (DEIS, p. 27) that having economic and social sustainability as 
a secondary focus to ecological sustainability would contravene multiple use and sustained yield principles is 
inaccurate.  Ecological sustainability is not in conflict with multiple uses and sustained yield; it is inherent to these 
goals.!!!!
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timber production (16 U.S.C. 1604 (k)).  Other timber requirements from the NFMA are more 
prescriptive in nature, restricting where and how timber harvest can be conducted.  While the 
draft planning rule includes the listed NFMA timber requirements, it has incorrectly expanded 
and interpreted these base requirements by: 1) falsely stating that the NFMA requires the 
identification of lands suitable for timber production (the NFMA only requires identification of 
land not suited for timber production); 2) stating that all lands not identified as not suitable are 
therefore suitable; and 3) stating that all lands identified as not suitable are available for timber 
harvest for other purposes.   
 
The following sections provide information on why these new interpretations of the NFMA 
timber requirements are extremely problematic, along with recommendations for crafting a 
stronger planning rule that includes the NFMA requirements but also incorporates ecological 
sustainability and modern management information.  Additionally, we address a number of areas 
where the draft planning rule should incorporate much stronger sustainability guidelines.  
 
A. Legal Issues with Timber Requirements Incorporated in the Draft Rule 
 
Some of the problems with the proposed rule’s section on timber suitability stem from faulty 
interpretation of the National Forest Management Act (NFMA) and would needlessly conflict 
with the planning rule’s overall emphasis on ecological restoration and sustainability.  Failure to 
correct these problems would likely result in excessively large amounts of national forest lands 
being classified as suitable for timber production and would shift the overall focus of the 
planning rule from forest restoration to timber production.   
 
1. Identification of Unsuitable Timberlands Is Required, Not Optional, Under NFMA 
 
The draft rule plainly violates Section 6(k) of the NFMA by suggesting that the identification of 
lands as not suited for timber production is optional.   The draft rule states that forest plans 
“may” determine that certain lands are not suitable for timber production (Draft Sec. 
219.11(a)(1)).  However, Section 6(k) of NFMA states that forest plans “shall” identify lands 
which are not suited for timber production (16 USC 1604(k)).  This provision is also inconsistent 
with a prior section of the draft rule which correctly states that “every plan must identify those 
lands not suitable for timber production” (Draft Sec. 219.7(d)(1)(v)) (emphasis added).   
 
Recommendation:  
§ 219.11(a)(1) Clarify that the identification of lands that are not suited for timber production is 
mandatory, not optional, by changing the word “may” to “shall” or “must” in the first sentence of 
this section.  
 
2. Default Assumption That Forest Lands Are Suitable for Timber Production Is 

Inconsistent with NFMA 
 
A major flaw of the draft rule is its categorical statement that “All lands not identified in the plan 
as not suitable for timber production are suited for timber production” (Section 219.11(a)(2)).  In 
other words, the draft rule creates a default assumption that all national forest system lands are 
suitable for timber production unless they are determined unsuitable.  Similarly, the DEIS states 
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in at least two places (pgs. 20 and 32) that the NFMA requires the identification of lands suitable 
for timber production.  However, Section 6(k) of the NFMA only requires plans to identify lands 
that are “not suited for timber production” (16 U.S.C. 1604(k)); it does not require or assume that 
all other lands must be considered suitable for timber production.   
 
Congress addressed the suitability issue in two parts of the NFMA in addition to Section 6(k).  In 
both instances, Congress chose to focus the forest planning process more broadly on “suitability 
for resource management,” rather than specifically on timber production.   In Section 6(g)(2)(A), 
the Act states, “The regulations shall include, but not be limited to … specifying guidelines 
which … require the identification of the suitability of lands for resource management” (16 
USC 1604(g)(2)(A), emphasis added).  Similarly, Section 6(e)(2) requires that forest plans 
“determine forest management systems, harvesting levels, and procedures in the light of all of 
the uses set forth in subsection (c)(1), the definition of the terms of ‘multiple use’ and ‘sustained 
yield’ as provided in the Multiple Use – Sustained Yield Act of 1960, and the availability of 
lands and their suitability for resource management” (16 USC 1604(e)(2), emphasis added).   
Nowhere does the Act require or imply that the Forest Service must consider all lands as suitable 
for timber production unless they are specifically identified as unsuitable.   
 
In fact, the legislative history of NFMA indicates that Congress purposely chose to use the more 
general term “resource management,” rather than the more specific “timber production” in 
crafting the requirement for suitability determinations.  The Senate version of the NFMA 
specifically required that the forest planning regulations must “provide that the allowable 
harvests on National Forest System lands shall be based only on lands available and suitable for 
timber production….” (S. 3091, Sec. 5(d)(6)(H)(ii), emphasis added).4   However, during the 
conference committee, Congress decided not to include this provision of the Senate bill, opting 
instead for the House bill’s broader “resource management” language that was enacted as 
Section 6(e)(2) of the NFMA, quoted above.5     
 
Furthermore, the draft rule’s erroneous assumption in Section 219.11(a)(2) is inconsistent with 
other provisions of the draft rule.  In particular, the section of the draft rule on suitability 
correctly states, “Suitability does not need to be determined for every multiple use or activity, 
but every plan must identify those lands not suitable for timber production” (§ 219.7(d)(1)(v)).  
The planning rule need not – and should not – impose a requirement to designate lands as 
suitable for timber production.    
 
Recommendation:  
Eliminate the assumption that “all lands not identified in the plan as not suitable for timber 
production are suited for timber production.”  Instead, include language clarifying that lands not 
identified in the plan as not suitable for timber production may be identified as suitable for 
various forms of resource management, including but not limited to timber production.   

                                                
4 Reprinted in U.S. Senate Committee on Agriculture, Nutrition and Forestry, Compilation of the Forest and 
Rangeland Renewable Resources Act of 1974, Committee Print, p. 506, 96th Cong., 1st Sess., August 20, 1979 
(hereinafter cited as RPA Compilation).     
5 See S. Rep. 94-1335 (NFMA conference committee report), p. 27, reprinted in RPA Compilation, p. 755 
(explaining that some provisions of the Senate bill were adopted, but not subsection (H)).   
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3. Inappropriate Interpretation of the MUSYA and the NFMA: “Without Impairment of 

the Productivity of the Land”  
 
The draft rule has reinterpreted both the NFMA and the MUSYA in ways that: 1) undermine 
aspects of both statutes; 2) would result in lands that should be identified as unsuitable not being 
so identified; and 3) would result in harvest (and other resource management activities) taking 
place on all lands that could, and likely would, result in impairment of the productivity of the 
land.  In this and the next section we explain why we believe this to be the case. 

 
The distinction between suitable and unsuitable lands (or to be more technically correct – 
between unsuitable and not-unsuitable lands) is there for a reason, and blurring those lines could 
very well lead to the same kinds of problems that necessitated the NFMA in the first place.  The 
MUSYA requires that there not be “impairment of the productivity of the land”: 

 
“Multiple use” means: The management of all the various renewable surface resources of 
the national forests… ; and harmonious and coordinated management of the various 
resources, each with the other, without impairment of the productivity of the land…” 
 
MUSYA, 16 U.S.C 531, Sec. 4(a) (emphasis added) 
 
“’Sustained yield of the several products and services’ means the achievement and 
maintenance in perpetuity of a high-level annual or regular periodic output of the various 
renewable resources of the national forests without impairment of the productivity of the 
land.” 
 
MUSYA, 16 U.S.C 531, Sec. 4(b) (emphasis added) 

    
However, the phrase “without impairment of the productivity of the land” has been modified in 
the proposed planning rule.  In identifying lands not suitable for timber production, the Forest 
Service provides a set of factors, any one of which shall result in the land being identified as not 
suitable for timber production: 

 
“(iv) The technology is not currently available for conducting timber harvest without 
causing irreversible damage to soil, slope, or other watershed conditions or substantial 
and permanent impairment of the productivity of the land.”  

 
 § 219.11(a)(1)(iv) (emphasis added) 

 
The words ‘substantial’ and ‘permanent’ have been added to the plain language of the statute, 
modifying MUSYA intent to create both 1) a lower bar for sustained yield, i.e. sustained yield is 
possible as long as there is not substantial and permanent impairment, not just any impairment; 
and 2) a higher bar for the determination that land is unsuitable, i.e. land is only unsuitable if the 
impairment is substantial and permanent.  These additions go beyond the language of the 
MUSYA. 
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The phrase “substantial and permanent impairment of the productivity of the land” does appear 
in statute, but the Forest Service has lifted it out of context and applied it in the proposed Rule.  
Section 6(g)(3)(c) of the NFMA (16 U.S.C. 1604(g)(3)(C)) specifies: 

 
“(g)…the Secretary shall…promulgate regulations, under the principles of the Multiple-
Use Sustained-Yield Act of 1960,…the regulations shall include, but not be limited to- 
  
3) specifying guidelines for land management plans developed to achieve the goals of the 
Program which- 
 
(C) insure research on and (based on continuous monitoring and assessment in the field) 
evaluation of the effects of each management system to the end that it will not produce 
substantial and permanent impairment of the productivity of the land” (emphasis added) 
   

This section of the statute is not a factor in whether land is unsuitable or how much impairment 
(substantial and permanent) would be necessary to determine that land is unsuitable.  It clearly is 
meant to ensure that plans include guidelines to make sure that the agency conducts research and 
evaluation based on continuous field monitoring and assessment to determine the effects of 
management systems, e.g. harvest techniques, to insure that they will not substantially and 
permanently impair the productivity of the land.  The NFMA sets a higher bar for research, 
including monitoring and assessment, as to what constitutes impairment.  The MUSYA sets a 
lower, more protective bar for the application of the mix of multiple uses and the sustained yield 
of products and services.  
 
The Forest Service has correctly applied the NFMA statute language in the monitoring section of 
the Rule at 219.12(a)(5)(viii).  As NFMA does not amend the MUSYA, and in fact NFMA 
regulations are to be promulgated under the principles of the MUSYA, the agency should apply 
the less restrictive language of the MUSYA in the requirements for identification of unsuitable 
lands.   
 
Recommendation:  
Section 219.11(a)(1)(iv) should be revised to read “(iv) The technology is not currently available 
for conducting timber harvest without causing irreversible damage to soil, slope, or other 
watershed conditions or impairment of the productivity of the land.”  
      
4. Inappropriate Interpretation of the MUSYA and the NFMA: Timber Harvest 
Exceptions Must Not be Increased on Unsuitable Lands 
 
The draft planning rule undermines the NFMA by significantly increasing the allowances for 
“timber harvest” on lands identified as not suitable for timber production.  The NFMA is specific 
in making exceptions for timber harvest on unsuitable lands.  Only “salvage sales or sales 
necessitated to protect other multiple-use values” are allowed (16 U.S.C. 1604(k)).  However, 
Section 219.11(b)(2) of the draft rule increases the allowances for timber harvest on unsuitable 
lands “to assist in achieving or maintaining one or more applicable desired conditions or 
objectives of the plan.”  This is highly problematic, as it changes the NFMA allowance from 
“protect other multiple-use values” to simply implementing the Forest Plan, as achieving or 
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maintaining desired conditions and objectives is one of the core functions of a plan.  This in 
effect moots the intent of the NFMA by erasing the practical differences between harvest and 
production.  To cite one example, economic development goals are often primary objectives of 
land management plans.  Under this language, harvest to supply local mills would be allowed in 
areas unsuitable for timber production.     
 
MUSYA requires that the Forest Service must be able to show that it is not impairing the 
productivity of the land.  Defining the unsuitable lands, removing them from the timber base and 
then using calculations of long-term sustained yield (LTSY) to define the limits past which the 
land would be impaired (for timber purposes, with limited departures allowed and including 
impacts on other resource values) is how this is achieved under the current rule.  Under the 
proposed Rule, it is unclear how the Forest Service would meet the requirements of § 
219.11(d)(4) to “Limit the quantity of timber that can be removed annually in perpetuity on a 
sustained yield basis and provide for departure from this limit, as provided by NFMA.”, because 
the agency has done nothing more than repeat the language of the statute.   

 
It seems nonsensical that the Forest Service would model sustained yield and departures for 
unsuitable lands, but as harvest of these lands would likely increase substantially given what the 
agency has proposed, we are mystified as to how the Forest Service can do this and not in most 
respects treat unsuitable lands as though they are not.  Regardless, the agency has not included 
requirements in the proposed Rule to ensure that there will not be impairment of the productivity 
of the land on the unsuitable base.  This must be corrected.  

 
Further, the agency does not seem to be moving in a direction that will facilitate compliance with 
the MUSYA for harvest on unsuitable lands.  The proposed Rule language at 219.11 only 
includes the minimum requirements of the NFMA, which does nothing to address this matter.  
The Forest Service has proposed in Section 219.11(d)(4) that more detailed requirements will 
appear in the FSH, but as we discuss earlier in this letter, the Forest Service itself discloses that 
the FSH is not legally binding.  And if the recent past is any indication, we are likely to see the 
Forest Service once again proposing a new definition for LTSY, as they did in the version of 
FSH 1909.12, Chapter 60, prepared for the 2005 Planning Rule.  That definition substantially 
changed the meaning of LTSY.  The Forest Service added the word capacity and defined long-
term sustained-yield capacity as the highest uniform wood yield that may be sustained under 
specified management intensities consistent with the plan after stands have reached the plan’s 
desired conditions.  FSH 1909.12 Ch 60.5 (emphasis added).  This definition along with the 
language in the proposed rule in Section 219.11(b)(2) would essentially allow unconstrained 
harvest on almost all lands to implement the plan, regardless of impairment of the productivity of 
the land, essentially mooting the NFMA and the MUSYA.           

 
These issues must be resolved if the Forest Service is to address the many challenges that await 
as it moves to a restoration focus.  The amount of timber sold from each national forest, whether 
on unsuitable or suitable lands, is generally limited “to the quantity of timber that can be 
removed annually in perpetuity on a sustained-yield basis,” with allowance for departures in 
order to meet “overall multiple use objectives” (16 U.S.C. 1611).  Large-scale restoration of 
western forests would involve substantial biomass removal, over a period of one or two entries 
but these biomass removals would likely be greater than annual sustained-yields calculated for 
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each national forest.  While the NFMA allows for departures from the sustained yield in order to 
meet overall multiple-use objectives, large-scale treatments on unsuitable lands were not 
envisioned at the time of NFMA.   

 
Furthermore, “the allowable sale quantity is the volume of timber that may be sold from lands 
identified as suitable for timber production” (DEIS, p. 149).  Since ecological and social 
treatments (non-economic treatments such as hazard tree removal or fuels reduction) on 
unsuitable lands have not been applied to the ASQ and may significantly depart from calculated 
sustained yields, the draft planning rule language is insufficient and lacking guidance on the 
most pressing issues in 2011 and beyond.      
   
Ecological restoration treatments are appropriate for some lands designated as unsuitable for 
timber production, as well as for many lands slated for timber production.  However, authors of 
the NFMA did not contemplate today’s broad scale restoration needs and climate change effects, 
particularly on our Western forests.  Rather than clarifying, draft section 219.11(b)(2) creates 
more vagueness for land managers.   
 
Recommendation: 
 Remove the exception in draft section 219.11(b)(2) for timber harvest “to assist in achieving or 
maintaining one or more applicable desired conditions or objectives of the plan.”   
 
As discussed below, we also recommend sweeping changes to address ecological restoration 
needs on unsuitable lands---new terminology and metrics are needed for byproduct utilization of 
wood that may stem from non-economic forest treatments.  
 
Recommendations:   
• Eliminate the default assumption that forestlands are suitable for timber production.  Planners 

should be allowed to identify forestlands as suitable for a range of resource management 
purposes besides timber production. 

• Restrict the use of timber harvesting on unsuitable timber lands.  Specify different forest 
management techniques that may be used for active restoration on unsuitable lands.   

 
Closing Recommendations  
 
We appreciate the agency’s new vision for the National Forest System consistent with Secretary 
Vilsack’s emphasis on water quality and restoration. However, the preferred alternative will fall 
short of this vision as the Preferred Alternative lacks measurable standards necessary for 
responsible officials to be held accountable to the public and that they are using the best 
available science in forest planning.  
 
The National Forest System faces the most significant challenges in its history as it is under 
unprecedented stressors from multiple use management combined with climate change (this 
needs to be more fully acknowledged in the final rule). The loss of mature and old-growth 
forests, extensive degradation of riparian areas and rangeland ecosystems, a failing road system, 
over-grazed rangelands, a preponderance of water quality limited streams, an explosion of 
invasive species, and wildlife populations in decline are indicators of a system that is in disrepair 
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and in need of restorative actions and greater restraints (not more flexibility) on multiple-use 
management. Despite such losses, the National Forest System is still the backbone of many 
endangered species recovery plans because land use is even more intense on private lands, most 
notably the northern spotted owl, marbled murrelet, and salmon in the Pacific Northwest, and 
contains the nations’ remaining intact watersheds, roadless areas, and old forests. These areas 
should be the foundation of the agencies’ desires to achieve sustainability and the nations’ supply 
of clean water, long-term carbon storage, and other life-sustaining benefits that will only become 
even more important as climate change combines with land-uses to trigger cumulative impacts to 
wildlife viability, ecosystem integrity, and water quality. While the Forest Service has 
emphasized these issues throughout, the selection of Alternative A demonstrates that the agency 
is not yet committed to embracing its vision by first and foremost requiring forest plans conform 
to the best science that is truly in the best interest of the public, both present and future 
generations. Alternative A includes numerous inconsistencies and ambiguous (often conflicting) 
statements and lacks measurable, enforceable standards that if implemented is likely to continue 
status-quo management and worsen land degradation. Alternative D is a superior alternative in 
its emphasis on science, and measurable standards related to ecosystem integrity, resilience, 
wildlife viability, water quality, watershed assessments, climate change planning, and others. 
However, even this alternative does not go far enough in ensuring critical ecosystem benefits 
will be maintained during a period of rapid climate change, competition among multiple uses for 
agency resources and attention, and intense land-use in the surroundings.  
 
Adopt Alternative D Plus Additional Measures for Comprehensive Restoration 
 
The Forest Service has done an admirable job of defining restoration and conceptually noting its 
importance to ecological integrity and resilience. However, as duly noted by the agency, not all 
of the activities identified in the “restorative” categories in Table 2 (DEIS p. 72) are truly 
restorative and some act as significant stressors. For instance, acres of forestland vegetation 
improved could include reforestation after fire, an activity that can do more harm than good (see 
review by Beyers 2004). Revegetation after fire typically follows post-fire logging and involves 
seeding with grasses and planting with conifers, which can disrupt natural successional pathways 
and displace native plant communities (Beyers 2004, Swanson et al. 2010). Therefore, we 
request that you remove “acres of forestland vegetation improved” from the category of 
restoration as it yields dubious ecosystem results. It is also unclear what is meant by “percent of 
NFS land where fire risk is reduced by movement to a better condition class.” This could include 
excessive thinning treatments that remove legacy trees and nitrogen-fixing trees and shrubs (e.g., 
alder and Manzanita) and thus may not be restorative. In sum, the Forest Service needs to put 
into practice comprehensive restoration that is more than just thinning or exotic weed removal. 
Comprehensive restoration involves both passive (removal of stressors) and active methods and 
should be coupled with protection of sensitive landscapes and high conservation value lands to 
achieve a connected landscape (DellaSala et al. 2003, Slosser et al. 2005). In addition, while the 
Forest Service seeks to tie restoration to ecological integrity, a scientifically sound approach (see 
Slosser et al. 2005), there are no measures or standards of how this will be accomplished under 
any of the alternatives.  
 
Alternative D contains many of the science-based elements needed to implement comprehensive 
restoration because it is more closely based on widely accepted concepts in ecological integrity 
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and resilience and therefore should be adopted by the Forest Service. In particular, the inclusion 
of watershed assessments and road removal and remediation in riparian conservation areas and 
key watersheds is especially noteworthy and is clearly superior in its ecological benefits to 
Alternative A.  
 
We also request that the Forest Service require the following: 
 
• Inclusion of a restoration needs assessment (see DellaSala et al. 2003) as part of watershed 

assessments that: (1) identifies benchmarks (reference sites or conditions) of high ecological 
integrity for gauging the efficacy of restoration actions in comparable degraded areas; and (2) 
identifies key stressors responsible for diminished ecological integrity and methods for their 
removal (e.g., passive restoration).  

 
• Restoration assessments should prioritize areas based on their ecological condition and 

importance and how far removed they are from comparable areas of high integrity (reference 
areas). Given limited funds, priority should be given to areas of moderate integrity where 
minor investments in restoration through passive actions would quickly restore integrity to 
reference conditions (see Slosser et al. 2005). Examples of relatively low-cost, passive 
measures include allowing wildfires to burn unimpeded (under safe conditions) in the 
backcountry and ceasing livestock grazing in riparian and fragile upland areas. Active 
restoration activities with higher costs include removing roads from surface water source 
areas, restoring fire cycles in chaparral and oak woodland communities, weed eradication, 
culvert repair, and restoration thinning (small diameter) in fire-suppressed forests. These 
should be included as examples of science-based and comprehensive restoration under the 
preferred alternative. 

 
• Revegation should only be used in areas where native plants have been eliminated either 

through intensive management before or after natural disturbance or as a result of native 
species displacement by exotic species (DellaSala et al. 2004). In such cases, containing 
vectors of weed spread should be a pre-requisite of restoration treatments.  

 
• Monitoring should include measures of ecological integrity (see Karr 1992) to determine 

efficacy of restorative actions, set baseline conditions, and compare degraded to reference 
areas. 

 
In drought-prone regions, climate change is likely to lead to increases in wildfires and insect 
infestations as is already occurring in many parts of the West. The Forest Service has a history of 
treating burned landscapes with post-disturbance logging under the assumption that such 
activities are restorative, and, in the case of insect outbreaks, lands are treated with widespread 
thinning (logging) under the assumption that this will contain outbreaks. The efficacy of such 
treatments has been called into question in the scientific literature on grounds that: (1) post-
disturbance logging can lead to more harm to ecosystems than the natural disturbance event 
(Karr et al. 2004, Beschta et al. 2004, Donato et al. 2006, DellaSala et al. 2006, Noss and 
Lindenmayer 2006); and (2) logging before, during, or after insect epidemics in mixed conifer, 
lodgepole pine, and spruce-fir forests of the Rockies has been shown to be ineffective at the site 
and landscape level in dampening outbreaks (Attachment A is provided in support of our 
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comments and we request the agency examine this as new information for the FEIS). Thus, the 
Forest Service should not consider post-fire logging or thinning to contain insect outbreaks as 
remedial or restorative but instead should consider these activities as additional stressors added 
to the discussion of stressors in the DEIS (p. 70). In the case of fire, risk reduction measures like 
thinning should focus on the wildland-urban interface, fire-prone tree plantations, and areas with 
a documented history of high-grade logging, livestock grazing, and fire suppression where 
mostly small diameter trees are removed as part of restorative actions (see DellaSala et al. 2004). 
Road removal should be a central part of restorative actions to reduce fire-ignitions, weed spread, 
and wildlife habitat fragmentation. In the case of insect infestations, activities should be limited 
to reducing fire risk in the wildland-urban interface and removal of hazard trees immediately 
adjacent to high-use roads and campgrounds (Attachment A).  
 
 
 
Sincerely,  
 
 
Dominick A. DellaSala, Ph.D  
President, Chief Scientist 
Geos Institute 
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 17 

ABSTRACT  18 

In response to recent widespread bark beetle epidemics in the western USA, numerous potential 19 

management alternatives have been proposed. Among the potential responses proposed are landscape-20 

level mechanical treatments to prevent the spread of bark beetle outbreaks and to reduce the fire risk 21 

that is believed to be associated with insect-killed trees. We review the literature on the efficacy of 22 

silvicutural practices to control outbreaks and on fire risk following bark beetle outbreaks in several 23 

forest types. The available evidence indicates that bark beetle (Dendroctonus spp.) outbreaks do not 24 

substantially increase fire risk in lodgepole pine (Pinus contorta) and spruce (Picea engelmannii) -fir 25 

(Abies spp.) forests. Fires in these forest types are primarily associated with dry conditions rather than 26 

variations in stand structure, such as those brought about by outbreaks. Silvicultural treatments in 27 

remote beetle-affected forests are not likely to reduce the risk of fires, especially the risk of fires to 28 

human communities living in the wildland-urban interface. Preemptive thinning may reduce 29 

susceptibility to small outbreaks but is unlikely to reduce susceptibility to large, landscape-scale 30 

epidemics.  Once beetle populations reach epidemic levels, silvicultural strategies aimed at stopping 31 

them are not likely to reduce forest susceptibility to outbreaks. Furthermore, such silvicultural 32 

treatments could have substantial unintended short- and long-term ecological costs. Our findings have 33 

relevance to forest policy measures aimed at using silviculture as a treatment for bark beetle outbreaks. 34 

 35 

INTRODUCTION  36 

Forests in the western USA are being affected by the largest outbreaks of bark beetles in at least a 37 

century, causing concern about forest health and wildfire risk. This concern has led to legislation 38 

proposed in both the US House (H.R. 5192, 2010) and Senate  (S. 2798, 2010) that would substantially 39 

reduce environmental protections in favor of widespread thinning and post-disturbance logging as well 40 
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as state-level proposals to allow road construction in Inventoried Roadless Areas for bark beetle 41 

(Dendroctonus spp.) mitigation (USFS 2011). 42 

 43 

METHODS 44 

In this paper, we review key aspects of bark beetle outbreaks and their relationship to fire risk in order 45 

to help inform associated management decisions. Our findings have particular relevance to major 46 

forest types in the Rocky Mountains, such as lodgepole pine (Pinus contorta) and spruce (Picea 47 

engelmannii) -fir (Abies spp.). These forest types are most impacted by the current outbreak and the 48 

majority of relevant research has been conducted in them. We also review studies on thinning and 49 

logging for bark beetle control in ponderosa pine (Pinus ponderosa) and Douglas-fir (Pseudotsuga 50 

menzeisii), as these forests may be impacted if the ongoing outbreaks continue.  51 

 52 

INTERACTIONS AMONG FOREST INSECTS AND FIRES 53 

Despite the long-standing belief that insect outbreaks lead to increased risk of fire, this is inconsistent 54 

with the research conducted in the forest types currently affected by outbreaks (Romme et al. 2006; 55 

Jenkins et al. 2008; Simard et al. 2008; Tinker et al. 2009). Rather, the occurrence of large, severe fires 56 

in lodgepole pine and spruce-fir forests is primarily influenced by climatic conditions, especially 57 

drought (e.g., Schoennagel et al. 2007).  58 

 59 

Although it is widely believed that insect outbreaks set the stage for severe forest fires, the few studies 60 

that support this idea report only a small effect; other studies have found no increase in fire occurrence, 61 

extent, or severity following outbreaks of spruce beetle (Dendroctonus rufipennis) and mountain pine 62 

beetle (Dendroctonus ponderosae) (Bebi et al. 2003; Kulakowski et al. 2003; Bigler et al. 2005; 63 

Kulakowski & Veblen 2007; Jenkins et al. 2008; Simard et al. 2008; Tinker et al. 2009). Theoretically, 64 
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the effect of outbreaks on subsequent fires may vary with the time since the outbreak occurred 65 

(Romme et al. 2006). For example, it is reasonable to expect that foliar moisture in trees killed by 66 

beetles will decrease and canopy density will be reduced during and immediately after an outbreak; in 67 

subsequent years, canopy density may be further reduced as dead needles and small branches fall from 68 

killed trees, which may be associated with an increase in volume of large fallen fuel; and finally, 69 

increased growth of smaller trees may lead to greater structural heterogeneity and fuel ladders (Romme 70 

et al. 2006). Although such a relationship is theoretically possible, as previously stated, studies on the 71 

influence of outbreaks on subsequent stand-replacing fires over a range of years since outbreak have 72 

found little or no increase in fire occurrence, extent, or severity (Bebi et al. 2003; Kulakowski et al. 73 

2003; Bigler et al. 2005; Kulakowski & Veblen 2007; Simard et al. 2008; Jenkins et al. 2008; Tinker et 74 

al. 2009) (Table 1).  75 

 76 

Fire and Mountain Pine Beetle Outbreaks in Lodgepole Pine Forests  77 

Research shows that climatic conditions appear to have an overriding effect on fire regimes in 78 

lodgepole pine, and that outbreaks of bark beetles may have little or no effect on subsequent fires, and 79 

in some cases may actually reduce the risk of fire.  80 

 81 

Although outbreaks of mountain pine beetle can alter fuel structure (Page & Jenkins 2007; Klutsch et 82 

al. 2009; Tinker et al. 2009), the actual effects of these changes in fuels on subsequent fire risk are 83 

complex and may be counterintuitive. Lodgepole stands that experienced high mortality from beetles 84 

(more than 50 % of susceptible trees) in the 5 to 15 years preceding the 1988 Yellowstone fires had a 85 

higher incidence of crown fire than stands that did not have high beetle mortality (Turner et al. 1999). 86 

In contrast, stands with low to moderate beetle mortality had a lower incidence of high-severity crown 87 

fires than stands with no beetle mortality. It is unclear whether these differences in fire behavior were 88 
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the result of the outbreak or of pre-outbreak stand structure (Simard et al. 2008). In this study, this 89 

confounding influence is related to beetle mortality that occurred preferentially in older stands that 90 

were, in turn, inherently more likely to burn at high severity than younger stands because of 91 

differences in fuel structures even in the absence of beetle activity (Renkin & Despain 1992).  92 

 93 

A separate study found that beetle kill may have decreased the hazard of high-severity crown fire by 94 

reducing the continuity of the canopy. For example, beetle-killed lodgepole pine stands, characterized 95 

by lower stand density, experienced significantly lower fire severity compared to adjacent burned areas 96 

that had not been affected by beetles in the 3400-hectare Robinson Fire that burned in Yellowstone 97 

National Park in 1994 (Omi 1997). Lynch et al. (2006) also examined the influence of previous beetle 98 

activity on the 1988 Yellowstone fires by testing whether beetle-affected stands were more likely to 99 

have burned than those stands not affected by beetles. Stands affected by outbreak in 1972-1975 had a 100 

higher probability of burning, but the increase was only about 11% greater compared to areas 101 

unaffected by beetles. In contrast, stands that were affected by outbreak in 1980-1983 were not more 102 

likely to burn in comparison to unaffected stands (Lynch et al. 2006). 103 

 104 

It has been hypothesized that the risk of fire may increase only during and immediately after outbreaks 105 

of bark beetles when the dry red needles are still on the trees (Romme et al. 2006). However, 106 

Kulakowski and Veblen (2007) found that ongoing outbreaks of mountain pine beetle and spruce 107 

beetle did not affect the extent or severity of fire and suggested that changes in fuels brought about by 108 

outbreaks may be overridden by climatic conditions. Tinker et al. (2009) examined fuel conditions for 109 

35 years following outbreaks of mountain pine beetle in Yellowstone National Park. They documented 110 

reduced canopy moisture content after an outbreak, which was coupled with reduced canopy bulk 111 

density. In simulation models of fire behavior, under intermediate wind conditions (40 to 60 kilometers 112 
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per hour), the probability of active crown fire in stands recently affected by beetles was significantly 113 

lower than in stands not affected by beetles (Tinker et al. 2009). If winds were below 40 kph or above 114 

60 kph, stand structure had little effect on fire behavior. Thus, although the canopy was drier 115 

immediately after an outbreak, no increase in fire risk was observed likely because of the more 116 

important effect of reductions in canopy bulk density. Other independent modeling studies also have 117 

predicted a reduced risk of active crown fire 5 to 60 years after outbreaks, due to decreased canopy 118 

bulk density (Jenkins et al. 2008). 119 

 120 

In sum, outbreaks of bark beetles in lodgepole pine may have little or no effect on subsequent fires and 121 

may in some cases actually reduce the risk of fire. Rather, numerous studies report that severe forest 122 

fires in lodgepole pine are linked to drought conditions (Bessie & Johnson 1995; Sibold & Veblen 123 

2006; Schoennagel et al. 2004) rather than changes in fuels caused by bark beetle outbreaks. 124 

 125 

Fire and Spruce Beetle in Subalpine Spruce-Fir Forests 126 

There is increasing evidence that spruce beetle outbreaks have little or no affect on the occurrence or 127 

severity of fires in spruce-fir forests (Simard et al. 2008). It is well established that in this forest type, 128 

extensive fires are highly dependent on infrequent, severe droughts (e.g., Schoennagel et al. 2007). 129 

Under such extreme drought conditions, increased dead fuels from bark beetle outbreaks appear to play 130 

only a minor role, if any, in increasing fire risk. For instance, after a 1940s spruce beetle outbreak that 131 

resulted in dead-standing trees over thousands of hectares of subalpine forests in the White River 132 

National Forest of western Colorado, there was no increase in the numbers of fires compared to 133 

unaffected subalpine forests (Bebi et al. 2003). Beetle-affected stands were not more susceptible to a 134 

low-severity fire that spread through adjacent forests several years after the outbreak subsided 135 

(Kulakowski et al. 2003). During the extreme drought of 2002, large fires affected extensive areas of 136 
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Colorado, including some spruce-fir stands that were previously affected by the 1940s outbreak of 137 

spruce beetle. Despite the expectation that these outbreaks would have led to an increased risk of 138 

severe fires, they had only a minor influence on fire severity (Bigler et al. 2005). Likewise, ongoing 139 

outbreaks of spruce beetle (and mountain pine beetle) had no detectable effect on the extent or severity 140 

of fires in 2002 (Kulakowski & Veblen 2007). These empirical findings are consistent with modeling 141 

studies that predict reductions in the probability of active crown fire for one to two decades after high-142 

severity bark beetle outbreaks in pure stands of Engelmann spruce (Derose & Long 2009). Other 143 

modeling studies have likewise predicted a reduced risk of active crown fire 5 to 60 years after 144 

outbreaks due to decreased canopy bulk density (Jenkins et al. 2008). As with lodgepole pine forests, 145 

climatic conditions appear to have an overriding effect on fire regimes in spruce-fir forests – so much 146 

so that changes in fuels brought about by outbreaks of spruce beetle have little or no effect on fire 147 

occurrence, extent, or severity. 148 

 149 

The emerging scientific view is that for spruce-fir and lodgepole pine forests (1) the effect of outbreaks 150 

on fuels is complex; and (2) weather and climate over-ride the effects of outbreaks on fire risk. In the 151 

literature on wildfire fuels, fire hazard is contrasted with fire risk. The term “hazard” normally refers to 152 

the fuel complex (type, volume, arrangement) that determines the ease of ignition and resistance to 153 

control regardless of the fuel type’s weather-influenced moisture content. “Risk” normally refers to the 154 

chance that a fire might start based on all causative agents (i.e. fuel hazard, ignition source, and 155 

weather). When evaluating the influence of bark beetle outbreaks, it is important to recognize that 156 

outbreaks not only reduce foliar moisture content and increase the volume of dead wood, which can 157 

increase fire hazard, but that outbreaks also reduce canopy density, which can decrease fire risk 158 

(Tinker et al. 2009). Furthermore, when assessing the risk of wildfires following outbreaks, it is 159 

essential to recognize the relative importance of weather and climate to overall fire risk. 160 



!"#"$%#$&'"()&'**+,*-&%#&./(*-+*0&1"#0-2"3*-&%#&+4*&5#+*(6/7#+"%#&8*-+9&:/,%2;&563,%2"+%/#-&/<&=*2*#+&>2%*#+%<%2&
=*-*"(24&?3(%,&@AB&CD@@E&
 

8 

EFFICACY OF BARK BEETLE CONTAINMENT MEASURES 161 

Prior to Outbreaks –Most evidence supporting thinning as a control for bark beetles is based on studies 162 

of tree vigor (see Fettig et al. 2007 for review). Thinning may increase tree vigor by reducing moisture 163 

stress, which in turn may make trees less susceptible to insect infestation. The premise is that if the 164 

trees are healthy and highly vigorous, they may be able to “pitch out” the attacking beetles, essentially 165 

flooding the entrance site with resin that can push out or drown the beetle.  166 

 167 

Some studies suggest that thinning forest stands to reduce competition for light and water may increase 168 

vigor of the trees that are left; thus, resulting in less successful bark beetle attacks (Fettig et al. 2007). 169 

In the early stages of outbreaks, Larsson et al. (1983) found that low-vigor ponderosa pine in central 170 

Oregon was more often attacked by beetles than high-vigor trees. In ponderosa pine and Douglas-fir 171 

stands, beetle activity has been associated with high tree densities (Negrón et al. 2001, Negrón & Popp 172 

2004). These studies show a positive relation between attacked trees and slow growth. For instance, 173 

Negrón and Popp (2004) reported that ponderosa pine study plots in Colorado’s Front Range infested 174 

by mountain pine beetle had significantly higher tree basal area and density. Similarly, research in 175 

Colorado’s Front Range showed Douglas-fir beetles attacked stands containing a high percentage of 176 

basal area represented by Douglas-fir, high tree densities, and slow growth during the five years prior 177 

to attack (Negrón et al. 2001).  178 

 179 

Other studies in areas across the West have likewise shown that thinning may reduce the amount of 180 

mortality caused by mountain pine beetle in ponderosa pine and lodgepole pine and thinning is 181 

sometimes recommended as a viable management strategy for managing bark beetles in these forest 182 

ecosystems (Fettig et al. 2007). The efficacy of thinning in Engelmann spruce forests for spruce beetle 183 

is unknown as no experiments have been conducted in this forest type (Fettig et al. 2007), however, as 184 
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these forest types are characteristically dense, such treatments would create novel conditions that 185 

would be atypical for these ecosystems. 186 

 187 

While some studies have found that thinning reduces stand susceptibility in some circumstances, 188 

(Fettig et al. 2007) other research has found bark beetles do not preferentially infest trees with 189 

declining growth. For example, Sánchez-Martínez and Wagner (2002) studied bark beetles in 190 

ponderosa pine forests of northern Arizona and found that trees growing in dense stands were no more 191 

likely to be colonized by bark beetles. 192 

 193 

Thinning sometimes alleviates tree stress at the stand level but is unlikely to be effective at mitigating 194 

susceptibility against extensive or severe outbreaks (Safranyik & Carroll 2006). Preisler and Mitchell 195 

(1993) found that thinned plots of lodgepole pine in Oregon were initially unattractive to mountain 196 

pine beetles; but when large numbers of attacks occurred, colonization rates were similar to those in 197 

unthinned plots. Similarly, Amman et al. (1988) studied the effects of spacing and diameter of trees 198 

and concluded that tree mortality was reduced as basal area was lowered. However, if the stand was in 199 

the path of an ongoing mountain pine beetle epidemic, spacing and density of trees had little effect 200 

(Amman et al. 1988). 201 

 202 

Thinning may be successful in certain circumstances if it significantly reduces water stress, which is 203 

constrained by the severe droughts that are associated with many outbreaks. Therefore, thinning forest 204 

stands before epidemics is not likely to prevent major outbreaks due to the inherent difficulties of 205 

manipulating stand structure over large enough areas and the overriding influence of climatic stress in 206 

driving outbreaks. 207 

 208 
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Thinning also wounds remaining trees and injures roots, providing entry points for pathogens and 209 

ultimately reducing tree resistance to other organisms (Paine & Baker 1993). Hagle and Schmitz 210 

(1993) suggest that thinning can be effective in maintaining adequate growing space and resources; but 211 

note that there is accumulating evidence to suggest that physical injury, soil compaction, and 212 

temporary stress due to changed environmental conditions caused by thinning may increase 213 

susceptibility of trees to bark beetles and pathogens.  214 

 215 

In sum, thinning to control bark beetles is still experimental. From an adaptive management 216 

standpoint, it is most prudent to implement thinning in appropriate settings (e.g. already roaded and 217 

degraded areas in need of restoration) with sufficient controls that would lead to an improved 218 

understanding of the efficacy of these approaches, particularly under a range of climatic conditions. 219 

 220 

During Outbreaks - There is broad scientific agreement that silvicultural treatments cannot effectively 221 

stop outbreaks once a large-scale insect infestation has started. Citing multiple sources, Hughes and 222 

Drever (2001) found that most control efforts have had little effect on the final size of outbreaks. In 223 

another review, Romme et al. (2006) point out that once an extensive outbreak has started, timber 224 

management is unlikely to stop it. Control of such outbreaks is theoretically possible, but it would 225 

require treatment of almost all of the infected trees (Hughes & Drever 2001).  226 

 227 

Mountain pine beetle suppression projects often fail because the basic underlying causes (e.g., stand 228 

structure, age of trees, drought) of the outbreak have not changed. Amman and Logan (1998) point to 229 

failed attempts to use direct control measures, such as pesticides and logging, after an infestation starts. 230 

They suggest that by the early 1970s, it was apparent that controlling the extensive mountain pine 231 
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beetle outbreaks that were occurring in the northern Rockies by directly killing the beetles was not 232 

working. 233 

 234 

If a bark beetle infestation is relatively restricted and concentrated in a limited area, it may be 235 

theoretically feasible to reduce the impact of the outbreak by removing infested trees from a forest 236 

stand or by thinning a stand to reduce stress of trees competing for limited nutrients, sunlight, and 237 

moisture. However, given the climatic requirements for beetle population levels to reach epidemic 238 

levels, a small population of beetles is not sufficient for an outbreak to occur and would not necessarily 239 

lead to an outbreak. Conversely, under climatic conditions favorable for an outbreak, bark beetle 240 

outbreaks can erupt simultaneously in numerous dispersed stands across the landscape. Thus, even if a 241 

growing population of beetles is successfully removed from one stand, or the stand is thinned to 242 

increase vigor, under outbreak conditions, beetles from other stands are likely to spread over a 243 

landscape. Given that climate typically favors beetle populations and stresses trees over very large 244 

areas, successfully identifying and treating stands over a large enough region to have a significant 245 

impact on the overall infestation is impractical. 246 

 247 

Following Outbreaks- Post-disturbance harvest is common practice on forest lands and is designed to 248 

remove trees or other biomass in order to produce timber or other resources. This type of logging 249 

differs from natural disturbance as it tends to decrease stand complexity and structure by removing 250 

large legacies (e.g., standing dead and downed logs), and can inadvertently lead to heightened insect 251 

activity (Nebeker 1989; Hughes & Drever 2001; Romme et al. 2006). In particular, snags and fallen 252 

logs contribute to the protection of soils and water quality and provide habitat for numerous cavity and 253 

snag dependent species (Romme et al. 2006), many of which prey on bark beetles and other 254 

economically destructive insects. Therefore, outbreaks could be prolonged because of a reduction in 255 
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the beetle’s natural enemies (Nebeker 1989), including several bird species that feed on mountain pine 256 

beetles.  257 

 258 

Furthermore, logging can damage soil and roots by compacting them (see Lindenmayer et al. 2008, for 259 

synthesis), leading to greater water stress in trees. Soil damage resulting from logging with heavy 260 

equipment can increase the susceptibility of future forests to insects and disease (Hagle & Schmitz 261 

1993; Hughes & Drever 2001), reduce conifer regeneration by increasing sapling mortality (Donato et 262 

al. 2006), and in general, may cause more damage to forests than that caused by natural disturbance 263 

events (DellaSala et al. 2006). 264 

 265 

A broad scale program to treat forests that have been affected by bark beetle will require an extensive 266 

road system, which will likely have subsequent impacts to forest and aquatic ecosystems. Roads have 267 

serious deleterious effects on ecological systems that have been thoroughly studied and summarized 268 

(see Trombulak & Frissell 2000, Forman et al. 2003 for review). 269 

 270 

PRIORITIZATION OF RISK REDUCTION MEASURES 271 

Because insect containment measures have yielded mixed results and may pose significant risks to 272 

high conservation value areas, and concerns over fire damage to homes and towns have been widely 273 

proclaimed, we recommend that managers first and foremost remove hazardous trees killed by fire or 274 

insects that might fall across roads or in campgrounds in areas of high human use to limit damages and 275 

potential loss of life. Moreover, if the goal of management is containment of risks, then it would be 276 

prudent to concentrate fuel reduction measures in the wildland-urban interface by creating defensible 277 

space. Research indicates that a 40-meter zone around the home is what determines a home’s 278 

ignitability (Cohen 1999). Thus, to be effective at reducing fire hazard to communities, tree-cutting can 279 
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be directed at removing all flammable material (not just economically valuable timber) in the 280 

immediate vicinity of homes and settlements. In addition, because timber management has resulted in 281 

extensive areas of tree plantations across the Rockies and elsewhere, adaptive management aimed at 282 

restoring forest structure and composition through thinning and other actions is indeed warranted in 283 

specific forest types. This can be coupled with a reduction of the road network and road-related 284 

damages through road obliteration and culvert repair to achieve multiple restoration benefits. 285 

 286 

CONCLUSIONS 287 

Climate change and other factors are leading to unprecedented changes in western forest ecosystems. 288 

One likely consequence of a changed climate is increased bark beetle activity leading to tree mortality 289 

over large areas. Such ongoing outbreaks have led to widespread public concern about increased fire 290 

risk, however, outbreaks of mountain pine beetle and spruce beetle do not appear to increase the risk of 291 

subsequent fire.  292 

 293 

There is widespread agreement that once an infestation has started, it is not possible to stop the 294 

outbreak using insecticides or silvicultural practices. Even forest thinning, which is widely promoted 295 

as a remedial measure by reducing tree susceptibility to outbreaks, has had mixed results and is 296 

unlikely to stem bark beetle epidemics on a large landscape scale especially during drought cycles. 297 

Such thinning would require access on an unprecedented scale involving more road building to treat 298 

large areas where the risks of subsequent development pressures outweigh those of the outbreak or fire 299 

itself. Thus, we suggest more cautious approaches that prioritize at-risk areas to limit loss of life and 300 

property, and more rigorous experimental designs that include climate as a potential confounding 301 

factor in assessing treatment efficacy. A combination of restorative actions, judiciously applied along 302 

with road obliteration, and prescribed fire may be appropriate in degraded at risk areas where 303 
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ecological risks from management consequences are relatively lower.  Constructing roads and 304 

implementing logging treatments in high conservation value areas such as roadless areas and other 305 

ecologically sensitive areas may yield unintended consequences worse than those from the initial 306 

disturbance event, while not achieving the desired goal of reducing risks.   307 

 308 
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 460 
TABLE 1.  FOREST TYPES AND RELATIONS BETWEEN FIRE AND INSECTS IN THE ROCKY MOUNTAINS. 461 

Forest Type Location Insect-fire link Citation 
Lodgepole Yellowstone Beetle killed stands had 

significantly lower fire 
severity. 

Omi 1997 
 

Lodgepole Yellowstone Stands with higher mortally 
from bark beetles had higher 
incidence of crown fire. Stands 
with low to moderate beetle 
mortality had a lower 
incidence of crown fires. 

Turner et al. 1999 

Lodgepole Yellowstone Stands affected by outbreak in 
1972-1975 were associated 
with a slightly higher 
probability of fire. Stands 
affected by outbreak in 1980-
1983 were not more likely to 
burn.   

Lynch et al. 2006 

Lodgepole Yellowstone The probability of active 
crown fire in stands recently 
affected by beetles was 
significantly lower than in 
stands not affected by beetles. 

Simard et al. 2010 

Lodgepole 
and spruce 

Colorado 
 

Bark beetle outbreak did not 
affect the extent or severity of 
fire. 

Kulakowski and Veblen 
2007 
 

Lodgepole 
and spruce 

Intermountain 
west 

Modeling study predicted a 
reduced risk of active crown 
fire 5 to 60 years after 
outbreaks. 

Jenkins et al. 2008 

Spruce  Colorado Bark beetles caused no 
increase in the numbers of fires  

Bebi et al. 2003 

Spruce Colorado Beetle-affected stands were not 
more susceptible to a low-
severity fire. 

Kulakowski et al. 2003 

Spruce Colorado Previous bark beetle outbreaks 
had only a minor influence on 
fire severity. 

Bigler et al. 2005 

Spruce Central Rocky 
Mountains 

Modeling studies predicted 
reductions in the probability of 
active crown fire after bark 
beetle outbreaks. 

Derose and Long 2009 

&462 
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Attachment B 
 
Forest Service Planning DEIS 
C/O Bear West Company 
132 E 500 S 
Bountiful, UT 84010 
 
Re: Livestock Grazing Comments on National Forest System Land Management Planning 
Draft Programmatic Environmental Impact Statement (DEIS)  
 
As scientists with background in livestock grazing and native ecosystems, we submit these 
comments in response to the proposed forest rule making (Federal Register 76(30):8480) and 
related Draft Programmatic Environmental Impact Statement: National Forest System Land 
Management Planning (DEIS). While the proposed rule appropriately seeks to redirect 
management of the National Forest System with an emphasis on ecological integrity (including 
watersheds), ecological resilience, and climate change adaptation, the DEIS lacks a science-
based approach to the ecosystem impacts of livestock grazing, with the result that the connection 
is not made in the proposed rule between ecological integrity and the need for increased options 
in grazing management. . 
 
Specifically, we request that, in order to meet the proposed rule’s emphasis on climate change 
adaptation, ecosystem restoration, and watershed protection: (1) the Final EIS meet NEPA 
obligations to acknowledge the direct, indirect, and cumulative impacts of livestock grazing on 
national forest ecosystems, including but not limited to sensitive, arid, semi-arid, and riparian 
lands, native species, water quantity and quality; and (2) the proposed rule include the 
requirement that all forest plans explicitly consider the need to “right-size” livestock grazing, 
e.g.,  by reducing the extent and/or intensity of livestock use. This might involve allowing for 
long-term non-use, extended rest for recovery of degraded ecosystems, grass banking, voluntary 
permit retirement, and/or significantly reduced Animal Unit Months to relieve stress on National 
Forest System ecosystems, particularly its riparian ecosystems. 

 
Inadequate discussion of livestock impacts in DEIS 

 
Despite the extensive damage to many ecosystems caused by livestock (documented in numerous 
Forest Service reports and in our comments below), the discussion of environmental impacts of 
livestock grazing in the DEIS “Affected Environment and Environmental Consequences” chapter 
is limited to just three paragraphs on the direct environmental impacts (Chapter 3, p. 144) and ten 
paragraphs on the goals and formal framework of current rangeland management in the National 
Forest System (Chapter 3, pp. 145-146).  

 
The first of the three environmental consequences paragraphs is a nearly incomprehensible, 
abstract discussion of complexity and adaptation theory lacking any salient substance regarding 
the impacts of livestock grazing on national forest lands: 
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Resource issues on rangelands often result from multiple causative factors that vary 
over time and space. Significant knowledge gaps exist, and will continue to exist due 
to the complex nature of the problems. A good framework and a keen understanding 
of the ecological processes underlying a complex problem do not necessarily 
translate into on-the-ground solutions, and even when they do, the spatial/temporal 
applicability of such solutions might be limited. Furthermore, these solutions need to 
be adaptive as the problems continue to evolve over space and time. Adaptive 
approaches to rangeland management are inherently non-specific with respect to 
future management direction. That said, it should be stressed that not all problems 
are complex and in some instances problems could contain both simple and complex 
elements (Boyd 2009). 

 
The second paragraph reduces the impacts of livestock grazing to “perspectives” in which 
“impacts from livestock grazing on natural resources range from negative through neutral to 
positive.” “Perspectives” is not the point of a NEPA account of environmental consequences; 
scientific integrity is.  The DEIS cites six scattered and unrelated articles, three of them from 
rangeland journals, which collectively mix grazing from east of the Rockies and arid West lands. 
The last sentence of this paragraph is particularly unsupportable: 
 

There has been scientific debate for years concerning the environmental impacts and 
sustainability of livestock grazing, particularly in the West (Brown and McDonald 1995, 
Curtin 2002, Fleischner 1994). Perspectives regarding impacts from livestock grazing on 
natural resources range from negative through neutral to positive. For example, Brown 
(1982) states that evidence demonstrates that cover removal resulting from grazing can 
nearly exterminate a quail population if utilization levels exceed 55% by weight in an 
evenly distributed pattern. However, Kirby and Grosz (1995) reported that rotation- 
grazed areas had similar density of successful sharp-tailed grouse nests as ungrazed 
areas. Additionally, Derner (2009) found that using livestock as ecosystem engineers to 
alter vegetation structure for grassland bird habitat is feasible in terms of application by 
land managers within the context of current livestock operations, and provides land 
managers important tools to achieve desired contemporary objectives and outcomes in 
semiarid rangelands of the western North American Great Plains. While these examples 
address grassland bird habitat, they represent the range of perspectives associated with 
most rangeland resources. 

 
The third paragraph indicates that the effects analysis of the planning rule and alternatives on 
livestock grazing in the DEIS will focus only on the contribution of livestock grazing to “support 
communities”, and not on whether livestock grazing is ecologically sustainable or compatible 
with restoration: 

 
The effects analysis for each alternative is focused on the contribution of sustainable 
uses to support communities rather than whether a specific use is indeed sustainable. 
The determination of sustainability or compatibility of specific grazing authorizations 
with the various restoration emphases in the alternatives must be made at a site-specific 
project level. 

 
These three DEIS paragraphs on environmental consequences do not meet the requirement of 
NEPA Regulation 1502.16 (“Environmental consequences”) to discuss: (a) direct effects and 
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their significance; (b) indirect effects and their significance; and (c) possible conflicts between 
the proposed action and federal policies, such as adaptation to climate change and watershed 
protection. 

 
The following is a discussion of some of the well-documented, widely known direct, indirect, 
and cumulative environmental impacts of current livestock grazing on national forest lands. We 
focus on national forests west of the Rockies; other impacts would be present elsewhere in the 
National Forest System. These types of impacts, backed by extensive scientific documentation 
(we are sending a CD of the research cited), must be acknowledged in the Final EIS. 
 
In summary, livestock grazing is the most widespread management stressor on western national 
forest lands. It broadly affects the functioning and composition of multiple ecosystems. It is a 
land use (one of the “multiple uses” of most national forests) that exacerbates the stresses of a 
changing climate, and can deplete an array of ecosystem services and public benefits (Hunter et 
al. 2010). Abundant feral (e.g., horses) and over-abundant wild ungulates (e.g., elk, deer) 
cumulatively add to the impacts of livestock grazing in many areas. 
 
1. Climate change relevant to livestock grazing.  
 
The average global surface temperature of the earth increased more than 0.7oC during the 20th 
century. Even though this rate of warming is larger than in any of the previous nine centuries, 
future temperature changes are likely to be even greater (IPCC 2007). Temperature increases in 
the northern hemisphere generally have exceeded the global average and have been accompanied 
by decreased snowpacks, a retreat of mountain glaciers, and changing patterns of precipitation. 
Mountain snowpacks across much of the western US are a key component of the hydrologic 
cycle and provide about 70% of the water supply. Winter accumulations generally have declined 
in recent decades and springtime snowmelt has occurred earlier (Mote et al. 2004). Concurrently, 
many rivers in the West have experienced increased average annual water temperatures (Kaushal 
et al. 2010) and decreased low flows (Luce and Holden 2009). Thus, climate-induced changes in 
the hydrology of western ecosystems already are underway. 
 
Further changes in temperature and precipitation during the coming decades (IPCC 2007) could 
have major repercussions for plant communities. For example, evapotranspiration demand of 
vegetation generally increases with temperature. Thus, if precipitation remains constant or 
decreases over time as temperatures increase, likely effects include major shifts in upland plant 
community composition and associated habitats. In addition, low-flow perennial stream networks 
are likely to contract, reducing water available to imperiled aquatic species as well as 
downstream users. In ecosystems degraded by national forest land management, climate-driven 
diminishment of ecosystem services likely will be exacerbated. Many affected landscapes will be 
less able to support native plant and animal communities or provide ecosystem services into the 
future, with consequences to ecosystems as well as human communities and their resource-based 
economies. Even today, water uses during years of low runoff or periods of seasonal low flow 
(i.e., summertime) are contentious in the western US because too little water exists to satisfy all 
demands (Piechota 2004). 
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2. Livestock on national forest lands 
 
Western public lands provide about 2% of the total feed consumed by the nation’s beef cattle 
(BLM 1994). Yet, in comparison to other uses such as roads and timber harvest, which are often 
considered threats to ecosystem diversity and productivity, the proportion of national forests 
affected by livestock is much greater (Figure 1). Similarly, annual livestock use affects a far 
greater portion of national forest lands than is burned annually by wildfire in the western US 
(Figure 1). As a landscape stressor, livestock grazing is unique in that it covers the majority of 
national forest lands each year. 
 
Free-roaming horses on national forests can cause impacts similar to livestock, and present a 
special challenge due to existing policy which, since 1971 has designated horses and burros on 
BLM and FS lands as “wildlife.” 
 

 
 
Figure 1. Percent of Forest Service (FS) lands in eleven western states that are occupied by roads 
or are affected annually by timber harvest, wildfire, and grazing. Data Source: US Forest 
Service. 
 
 
a. Uplands 

 
Herbivory and trampling by livestock can homogenize and simplify plant communities, thereby 
contributing significantly to the loss of vegetation mosaics across landscapes (Bock et al. 1993). 
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Livestock grazing is a threat and repeatedly has been documented to deplete or eliminate 
biological crusts (a thin layer of topsoil containing cyanobacteria, lichens, and/or mosses), 
accelerate topsoil loss, reduce organic matter and carbon sequestration in soils, decrease the 
capability of soils to store water, and generally cause long-term loss of ecosystem productivity 
and degradation of watershed functions (Kauffman and Krueger 1984; Belnap and Lange 2003).  
Livestock use also increases the spread of exotic species, interrupts patterns of vegetation 
succession, disrupts disturbance regimes, and alters nitrogen cycles (nitrogen being an important 
limiting nutrient in many soils) (Fleischner 2010). 
 
Trampling of upland seeps and springs often obliterates unique native plant communities and 
alters soil functions. Over time, food webs and habitat are degraded with significant 
repercussions for pollinators, birds, small mammals, amphibians, wild ungulates, and other 
native wildlife species (Saab et al. 1993). 
 
Reduced understory biomass from grazing also prevents the occurrence of frequent and low-
severity fires that are considered to be a normal disturbance in many western forests (Belsky and 
Blumenthal 1997). The great reduction and loss due to livestock grazing of native herbaceous 
species that once comprised the understories of sagebrush (Artemisia spp.) and pinyon-juniper 
(Pinus monophylla-Juniperus spp.) have produced dramatic composition changes due to loss of 
competitive interactions (e.g., Anderson and Inouye 2001; Baker 2006) and the alteration of fire 
regimes and subsequent invasion by exotic annuals in some localities (Miller and Tausch 2001; 
Baker and Shinneman 2004). 

 
Livestock management on national forest lands also involves the installation and maintenance of 
ecologically damaging infrastructure such as fencing and, in arid and semi-arid areas, water 
“developments” for using and distributing water.  Pipelines allow livestock to utilize arid and 
semiarid ecosystems where wild ungulate densities historically were low, thus greatly increasing 
the potential for ungulates to damage to soils and vegetation. Developments and diversions, by 
reducing the availability of water to streams, can contribute to increased stream temperatures, 
degraded fish habitat, and declining populations of fish and other aquatic organisms, all of which 
are important concerns for native cold-water fish populations throughout the West (Platts 1991; 
Behnke 2002).  

 
In general, livestock grazing in the western US is one of large-scale degradation of native plant 
communities (Kauffman and Pyke 2001) and represents a substantial threat to native species 
biodiversity, abundance, and distribution (Donahue 1999). While approximately 25% of species 
within the contiguous US are species of concern, some 40% of listed threatened or endangered 
species occur on rangelands (Flather et al. 1994). Loss of native vegetation, including keystone 
species such as aspen (Kay 1997), are broad biodiversity issues and concerns associated with 
livestock grazing on national forests in the West. 

 
b. Riparian Areas 
 
Riparian areas occupy a small percentage of western landscapes and generally are the most 
productive for plant biomass (NRC 1996, 2002; Kauffman et al. 2001). Riparian areas are 
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disproportionally utilized by livestock (Kauffman and Krueger 1984), thus reducing the 
abundance and vigor of riparian vegetation, preventing its recovery, and contributing to 
invasions of exotic species and a host of negative impacts on aquatic dependent species (Belsky 
et al. 1999; Fleischner 2010). 
 
Many wildlife species use riparian areas entirely or in part for nesting, food, and cover. 
Livestock-driven changes in plant communities and aquatic ecosystems can have profound 
effects on wildlife habitat and appreciably contribute to the imperiled status of riparian-
dependent birds, mammals, and other vertebrates, including fish (Ohmart 1996; Kauffman et al. 
2001). 

 
Livestock use of riparian areas inevitably damages soils. As an example, the pressure from the 
hoof of a 450-kg cow exerts more than five times the pressure of a Caterpillar D-9 tractor 
(Cowley 2002). Trampling effects along streams combined with the loss of bank-stabilizing 
vegetation from intensive grazing physically alter streambanks and reduce their stability. 
Accelerated streambank erosion and channel widening/incision are prevalent features of 
contemporary stream systems across much of the West where grazing has occurred. Degraded, 
incised channels contribute to the drying of former floodplains and loss of wet meadows, loss of 
floodwater detention storage, impoverished riparian plant communities, decreased availability of 
food/construction materials for keystone species such as beaver (Castor canadensis), and 
reductions in baseflows (Ponce and Lindquist 1990, Trimble and Mendel 1995, Belsky et al. 
1999). Furthermore, livestock can significantly elevate fecal bacteria levels in streams, posing a 
health risk in drinking water supplies (Derlet et al., 2010). 

 
The altered channel morphology, increased sedimentation, and elevated stream temperatures 
commonly associated with heavily grazed and trampled riparian areas (a frequent feature on 
national forests) have contributed significantly to the long-term decline in abundance and 
distribution of resident and anadromous fishes in the western US (Platts 1991; Rhodes et al. 
1994; NRC 1996; Behnke 2002).  

 
c. Livestock grazing and disturbance regimes 
 
At light levels of grazing and within some functionally intact or resilient ecosystems, livestock 
grazing may not significantly impact upland plant communities, soils, and ecosystem services. 
However, when livestock or other ungulate densities increase sufficiently to limit the 
establishment, growth, and/or reproduction of native plant species or alter soil processes, the 
long-term effects to ecosystems can be profound. The cumulative effect of such impacts typically 
is a loss of “resiliency” or the capacity of an ecosystem to retain its basic function and structure 
while absorbing additional disturbance and/or stress. For example, aspen, the most widely 
distributed deciduous tree in the western US, sprouts prolifically from roots following a pulse 
disturbance such as fire. A large number of understory plant species also are associated with 
aspen stands (Shepperd et al. 2001). However, high levels of annual herbivory can prevent aspen 
sprouts from growing into tall saplings or trees as well as affect the diversity of understory 
species. Eventually, such aspen stands die and many understory species may be lost (Kay 1997; 
Shepperd et al. 2001). In addition, in the years immediately following a pulse disturbance such as 
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fire, plant communities often are particularly susceptible to combined impacts from livestock and 
wild ungulate herbivory (Dwire et al. 2007). 
 
Periodic high streamflows are important for maintaining riparian plant communities through the 
deposition of nutrients, organic matter, and sediment on streambanks and floodplains and for 
enhancing habitat diversity. Such flows are critical for sustaining the structure and biodiversity 
of intact riparian plant communities and aquatic ecosystems, which in turn affect hydrologic 
processes through the dissipation of stream energy and detention storage of water on floodplains.  
Livestock-caused shifts in the structure and composition of riparian plant communities and 
aquatic ecosystems, however, can significantly alter the role of hydrologic disturbance regimes.  
For example, when riparian areas are heavily grazed by livestock, the structural diversity and 
root biomass of plant communities are reduced (Kauffman et al. 2004) and the normally positive 
linkages between high flows and streamside vegetation are often lost. Under such conditions, 
high flows cause erosion of floodplain soils and alluvium, channel incision, and the occurrence 
of high instream sediment loads (Trimble and Mendel 1995). 
 
3. Livestock and other ungulate use and climate change synergies 
 
Reductions in plant and litter cover can increase the albedo (reflectance) of watershed surfaces, 
thereby altering radiation energy balances (Balling et al. 1998).  
 
Dust generation from soils became common as livestock numbers historically increased in the 
American West (Neff et al. 2008) and is likely to worsen with the drying effects of climate 
change (Schwinning et al. 2008). Air-borne dust can influence atmospheric radiation balances as 
well as accelerate melt rates when deposited onto snowpacks and glaciers. 
 
Livestock use and a changing climate (e.g., altered patterns, intensities, and frequency of fires, 
droughts, and high flows) present a pervasive set of stressors on national forests that are likely to 
differ significantly from those encountered during the evolutionary history of the region’s native 
species. In other words, the intersection of livestock use and climate-change stressors may be 
setting the stage for fundamental and unprecedented alterations of arid and semi-arid landscapes 
in western landscapes, including the national forests, increasing the likelihood of altered states 
(Paine et al. 1998) and causing additional pressure on imperiled native species (Table 1). 
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Table 1. Some generalized effects of intensive livestock and other ungulate use of western 
landscapes, potential climate change effects, and how they interact (combined effects) to increase 
stress on terrestrial and aquatic ecosystems.  
_________________________________________  ________________________________  _ 
Ungulate Use Effects  Potential Climate Change Effects Combined Effects 
________________________________________  _______________________________  ___ 
Altered upland plant  Increased drought frequency  Reduced habitat and food- 
plant and animal  and duration    web support; loss of mesic 
communities        and hydric plants, reduced 

 biodiversity 
 
Compacted soils,  Increased air temperatures,   Reduced soil moisture for  
decreased infiltration,   decreased snowpack    plants, reduced productivity, 
increased surface runoff accumulation, earlier   reductions in summer low  
    snowmelt, longer periods   flows, reduced aquatic habitat 
    of summer temperatures,   increased wind- and water- 
    longer low-flow periods, more caused soil erosion 
    frequent  and more severe 

extreme events (e.g., windstorms, 
precipitation events) 

 
Decreased biotic crusts Increased variability in timing Accelerated soil and nutrient  
and litter cover, increased and magnitude of precipitation  loss, increased sedimentation 
surface erosion  events 
 
Reduced or altered  Warmer and drier in the  Increased stream     
Riparian vegetation,  summer    temperatures, increased 
loss of shade         stress on cold-water 
fish and 
         aquatic organisms 
   
Reduced root strength of Increased variability in runoff  Increased streambank   
riparian plants, trampled      erosion, degraded water  
streambanks, streambank      quality and aquatic habitats, 
erosion         unstable streambanks and 
         increased sedimentation 

 
Incised stream channels  Increased variability in and  Accelerated channel erosion 
    accelerated runoff   and degradation of aquatic 
         habitats, increased 

sedimentation 
_______________________________________  _________________________________   __ 
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4. Restoration of livestock-degraded ecosystems 
 
Healthy soils and fully functioning communities of native plants are the cornerstones for 
sustaining site productivity, hydrologic functions, diverse and complex food webs, high quality 
wildlife and fish habitats, sustainable populations of wildlife, channel stability, flood mediation, 
water quality, and other ecosystem services in the face of climate change.  
 
Some ecosystems already have fundamentally collapsed (e.g., aquatic systems that formerly 
sustained populations of cold-water fishes now dominated by warm-water species) and others 
have been so altered that their ecological recovery may be difficult or impossible to attain [e.g., 
former shrub steppe now dominated by exotic annuals such as medusahead (Taeniatherum 
caput-medusae) or cheatgrass (Bromus tectorum)]. 
 
Forest Service attention to climate change and its potential to affect ecosystems in the National 
Forest System is growing (e.g., GAO 2007; Furniss et al. 2009). However, the Forest Service 
generally has ignored both the exacerbation by livestock and other ungulates of numerous 
climate change impacts (Table 1), as well as the demonstrated potential to provide climate-
stressed lands with greater resilience by removing or significantly lessening livestock and other 
ungulate impacts.  
 

Recommendations for the planning rule 
 
It is essential that the Final EIS contain appropriate and NEPA-sufficient candor regarding 
adverse ecosystem impacts widely associated in the scientific literature with livestock grazing, 
and widely observed on national forest lands by both the Forest Service and independent 
researchers and observers. Scientific candor highlights the need for the “conservation potential of 
various alternatives and mitigation measures” (NEPA regulation 1502.16(f). 
 
Among the most important elements that could be instituted in the new planning rule would be to 
encourage national forests to make creative use of opportunities to reduce the proportion of 
national forest lands currently grazed by livestock. Livestock grazing should continue only as 
it is demonstrated, in a scientifically sound fashion, to be compatible with maintaining or 
recovering key ecological functions in light of comparisons with relevant, landscape-scale 
reference areas, exclosures, or other areas that have not been subjected to livestock grazing 
over significant time periods. If near-natural rates of recovery are not attained in areas with 
continued grazing, significant periods of rest (non-use), major reductions in stocking levels, or 
other management approaches should be implemented to facilitate recovery.  
 
Having failed to candidly or adequately assess and disclose the multiple ecosystem impacts 
(stressors) of livestock grazing, the DEIS fails in any of its current alternatives to acknowledge 
the need for “right-sizing” livestock grazing on the national forests to restore ecosystem 
functions depleted due to annual livestock grazing. (Our use of the phrase “right-sizing” borrows 
a term from the US Forest Service process of reducing the extent and density of motorized routes 
on national forest lands due to the inability of the agency to monitor or manage their impacts, 
and to the removal of routes that are in sensitive habitats or ecosystems.)  Right-sizing livestock 
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grazing would relieve stress on sensitive ecosystems, particularly riparian ecosystems, in 
accordance with the DEIS emphasis on climate change adaptation, ecosystem restoration, and 
watershed protection. 
 
Accordingly, we propose that the following be incorporated into the Final EIS as a description of 
potential livestock management adjustments that would help relieve stress on the national forest: 
 

In order to conform range management to watershed and riparian area 
restoration needs, ecosystem services pre-requisites, wildlife habitat needs, 
and/or climate change adaptation, a variety of adjustments should be 
considered for reducing livestock grazing impacts, including but not 
limited to grass banks, long-term rest, and/or allotment retirement as well 
as annual livestock use with reduced numbers, shortened seasons, and/or 
fewer actively-grazed pastures. 
 

We propose that the following be incorporated into the final planning rule as an explicit 
consideration in plans for national forests in which livestock grazing is a multiple use: 
 

§219.10(b) Requirements for plan components for a new plan or plan revision. (1) The 
plan components for a new plan or plan revision must provide for: . . . “(ii)” Sustainable 
rangeland management, considering opportunities for a variety of adjustments and 
reductions. The plan should identify potential climate change stress on the unit’s 
rangelands, and desired conditions for upland and riparian areas. 

 
Thank you for the opportunity to provide these comments for the Final Programmatic 
Environmental Impact Statement and final proposed rule. 
 
Sincerely, 
 
Robert L. Beschta, Ph.D. 
Professor Emeritus 
Forest Ecosystems and Society 
Oregon State University 
Corvallis, OR 97330 
 
Dominick A. DellaSala, Ph.D. 
Chief Scientist 
Geos Institute | 84 Fourth Street 
Ashland, Oregon 97520 
 
Debra Donahue, M.S., JD 
College of Law 
University of Wyoming 
Laramie, WY 82071 
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Thomas L. Fleischner, Ph.D. 
Environmental Studies Program 
 Prescott College 
Prescott, AZ 
 
James R. Karr, Ph.D. 
Professor Emeritus 
University of Washington 
Seattle,WA""
 
Mary O’Brien, Ph.D. 
Utah Forests Program Manager 
Grand Canyon Trust 
Castle Valley, UT 84532 
 
Jon Rhodes, M.S. 
Hydrologist 
Planeto Azul Hydrology 
PO Box 15286 
Portland, OR 97293 
 
Cindy Deacon Williams, M.S. 
Chief Scientist 
Environmental Consultants 
Medford, Oregon 97501 
 
 
 
Note: Affiliations provided for informational purposes only. 
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C 
lean water, like biodiversity, is most 
closely linked to undisturbed natu-
ral ecosystems. When undisturbed 

watersheds in roadless and protected areas 
(e.g., national parks, state parks, wilderness 
areas, national monuments) are fragmented 
by roads, logging, and intensive recreation 
development, both water quality and bio-
diversity decline as hydrological integrity 
is lost (USFS 1972, 1979, 2001; Alexander 
and Gorte 2008; Anderson 2008). In the 
United States, inventoried roadless areas 
(IRAs) are lands without roads exceeding 
2,000 ha (5,000 ac) that have been inven-
toried by the USDA Forest Service. IRAs 
collectively amount to approximately 
one third of the 77 million ha (193 mil-
lion ac) of the 155 national forests but 
are disproportionately concentrated in 
western states (figure 1) (Trout Unlimited 
2004; Anderson 2008). The roaded, inten-
sively managed landscapes of the other 
national forest lands have been closely 
correlated with heavily sediment-laden 
streams and dramatic changes in flow 
regimes (Espinosa et al. 1997; Trombulak 
and Frissell 2000; CBD et al. 2001; Coffin 
2007; Frissell and Carnefix 2007). While 
the biodiversity benefits of IRAs are well 
documented (DeVelice and Martin 2001; 
Strittholt and DellaSala 2001; Loucks et al. 
2003; Strittholt et al. 2004; Gelbardi and 
Harrison 2005), little has been made of the 
importance of IRA water for downstream 
users and wildlife.

In this paper, we assess the importance 
of IRAs from a water quality perspec-
tive, including the likely water quality 
effects of developing IRAs. We provide 
conservative estimates of the economic 
impact of intact unroaded watersheds on 
national forests for clean water and associ-
ated water resource benefits. In particular, 

rising demand and shrinking water sup-
ply associated with changing climate will 
likely make intact areas in drought-prone 
regions of the West even more valuable 
and crucial to protect. Thus, our findings 
are especially relevant to drought-prone 
states considering development of IRAs. 
The state of Colorado, for example, with 
approximately 1.7 million ha (4.2 million 
ac) of IRAs, has been seeking federal per-
mission to develop its IRAs for logging, 
expanding ski areas, coal-bed mining, and 
producing oil and gas (figure 2) (Anderson 
2008; Colorado Division of Wildlife 2010; 
Colorado, State of 2010; Straub 2010, 
USFS 2011). Although we focus on IRAs 
throughout the western United States, we 
also emphasize the importance of unin-
ventoried roadless areas (unroaded) <2,000 
ha (Henjum et al. 1994; Greenwald 1998; 
Beschta et al. 2004) that collectively cover 
an area roughly 1.5 times that of the total 
IRA network (USFS 2000; Strittholt et al. 
2004). Those smaller unroaded areas also 
play a strategic role in maintaining reliable 

supplies of high-quality water and protect-
ing aquatic ecosystems.

ROADLESS AREAS PROVIDE 
SUBSTANTIAL WATER RESOURCE 

BENEFITS
IRAs benefit society in many ways, includ-
ing providing a valuable and increasingly 
rare natural supply of abundant, clean, and 
naturally reliable water (Sedell et al. 2000); 
affordable drinking water for municipal and 
rural communities; water for agricultural 
and industrial uses; flood control; in-
stream aquatic recreation; aquifer recharge; 
flood protection; reliable water supply; 
diverse and productive fisheries; healthy 
aquatic ecosystems; resident and migratory 
waterfowl habitat; recovery of endangered 
species; and, increasingly, the vitality and 
sustainability of local economies (table 1). 
These benefits accrue nationally and at the 
local and regional levels.

National Benefits of Clean Roadless-
Area Water. At least 124 million 
Americans directly benefit from water 

Figure 1 
Federal inventoried roadless areas (IRAs) of the United States (Source: USDA  
Forest Service).
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originating from national forests (Sedell et 
al. 2000). In fact, national forests provide 
about 15% of the nation’s runoff with an 
estimated net value of $3.7 (Sedell et al. 
2000) to $27 billion (Krieger 2001). The 
water treatment value alone of National 
Forests ranges from $490 million (Loomis 
2005) to $18 billion (Krieger 2001). 

Because IRAs represent roughly a third 
of national forestland, by inference they 
contribute significantly to the overall run-
off volume and value (Anderson 1997, 
2008) estimated in billions of dollars annu-
ally (Loomis and Richardson 2001; Sechhi 
et al. 2005). For instance, using Forest 
Service data (USFS 2000), IRAs make up 
661 of the 914 national forest watersheds, 
with 55% of the 914 watersheds acting 
as source areas for facilities that treat and 
distribute drinking water to the public. 
The cost-savings to water treatment plants 
and highway departments from avoiding 
sedimentation caused by logging in IRA 
watersheds is estimated at up to $18 billion 
annually (Loomis 1988). IRAs provide 
$490 million annually in waste treat-

Figure 2 

-

 

Table 1
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ment services through recovering mobile 
nutrients and cleansing the environment, 
both processes that involve water flow 
through intact watersheds (Loomis and  
Richardson 2001).

Regional Benefits of Clean Roadless-
Area Water. In the US Rocky Mountains, 
roughly one third of utilized streamflow is 
derived directly from IRAs (which cover 
a quarter of Colorado’s headwaters), with 
cities like Denver receiving about 30% of 
their water supply from IRA watersheds. 
Annually, IRAs in Colorado are estimated 
to provide an equivalent of nearly 2.5 
times Denver’s annual water use (Doyle 
and Gardner 2010; Denver Water 2010). 
Similarly, IRAs in New Mexico provide 
an estimated water quality benefit up to 
$42 million annually (Berrens et al. 2006).

Flood Control Protection and Inventoried 
Roadless Areas. The intact watersheds of 
IRAs are especially important for ame-
liorating the frequency and intensity of 
flooding, saving millions of dollars annu-
ally from averted floods and associated 
sedimentation, a service that will only 
increase in value as climate change drives 
more floods (Seeds 2010). Dredging res-
ervoirs to increase capacity and channels 
to enable navigation costs cities, states, 
and ultimately taxpayers millions annu-
ally. Salem, Oregon, spent approximately 
$100 million on new treatment facilities 
after logging in upper watersheds created 
conditions leading to mass sedimentation 
in its watershed following storms in 1996 
(Schwickert and Mauldin 1997; Talberth 
and Moskowitz 1999). In addition, Seattle, 
Washington, deferred a $150 million filtra-
tion plant expenditure through an intensive 
watershed rehabilitation program that will 
decommission 480 km (300 mi) of roads 
over a 10-year period, fix road erosion 
problems, and limit access and high-risk 
activities for fire and sedimentation within 
their watersheds (Seeds 2010).

Recreation Benefits and Strong Local 
Economies. IRA water benefits outdoor 
recreation and the people that either 
engage in or earn their living from out-
door recreation. The nation’s IRAs 
generate $600 million annually from rec-
reation (Loomis and Richardson 2001). 
Passive-use values (i.e., the intrinsic value 
of wilderness, wildlands, and benefits for 

the future) are estimated at an additional 
$280 million annually. At the regional 
scale, New Mexico IRA water provides an 
estimated $27 million active outdoor recre-
ation benefit and a $14 million passive-use 
benefit annually (Berrens et al. 2006). For 
many visitors, much of the attraction to 
wildlands is associated with the presence 
of clean and abundant water—a dwin-
dling resource as logging, grazing, and 
road-building continues across mountain 
landscapes and droughts from a chang-
ing climate intensify in much of the West 
(Saunders et al. 2008).

Freshwater Biodiversity and Healthy 
Fisheries. Clean water from IRAs also 
maintains healthy fisheries, such as salmon 
and trout fisheries, sustains viable aquatic 
ecosystems, and helps protect threatened 
species and ecosystems (Abell et al. 2000; 
Trout Unlimited 2004). Indeed, IRAs may 
act as important refugia for many salmon 
and trout populations, as well as for a 
diversity of endangered freshwater species 
(Henjum et al. 1994; Huntington 1998; 
NRC 1996; Trombulak and Frissell 2000; 
CBD et al. 2001; Strittholt and DellaSala 
2001; Oechsli and Frissell 2002; Strittholt 
et al. 2004; Petersen 2005). Restoration of 
salmon and trout fisheries in places with 
high road densities will likely fail without 
the pivotal role provided by IRAs as fish-
ery strongholds.

ROADLESS AREAS ARE IMPORTANT 
SOURCES FOR DRINKING WATER

The distribution of IRAs across prime 
hydrologic real estate—headwaters and 
upper watersheds—makes them particu-
larly valuable for providing reliable supplies 
of clean water. In Colorado, IRAs occur 
in the headwaters of all major drainages, 
covering roughly a third of upper water-
sheds in the state (figure 2). Indeed, most 
IRAs are located in mountainous terrain 
in western states, including Oregon, Idaho, 
New Mexico, Utah, Montana, California, 
and Washington. This extensive cover-
age of IRAs in headwaters, and because 
they are often the last minimally disturbed 
watersheds within larger landscapes of 
degraded lands, makes them hydrologic 
hotspots—areas with relatively small spa-
tial extent that have a disproportionately 
important role in producing abundant 

and reliable clean water (Frissell and  
Carnefix 2007).

For many major drainages (entire 
watersheds of major rivers, such as the 
Columbia River Basin), IRAs and other 
wilderness areas represent the last few 
percentages (typically 1% to 5%) of the 
landscape with a minimally disturbed, or 
near natural, hydrology. As in many other 
ecological contexts, losing the last relatively 
natural systems typically results in major 
losses in water resource benefits, losses 
that can only be compensated by very 
expensive actions. The known relationship 
between watershed degradation and water 
quality decline deserves to be more rigor-
ously incorporated as a central foundation 
for decisions on watershed management  
and protection.

Developing Roadless Areas Degrades 
Water Quality. In addition to their key-
stone location within watersheds, roadless 
areas typically encompass the most frag-
ile of natural landscapes—montane forests 
and meadows. Road building and other 
intensive management in these otherwise 
intact areas damage their ability to provide 
clean water for downstream communi-
ties and biodiversity over both short and 
long terms (Beschta 1978; Forman and 
Alexander 1998; Lugo and Gucinski 2000; 
Trombulak and Frissell 2000; Gucinski et 
al. 2001; Coffin 2007). Logging, includ-
ing post-disturbance, fire-risk reduction, 
forest health, and insect control; livestock 
grazing; mining; and road building are 
responsible for chronic and acute sedi-
mentation of aquatic ecosystems, alter 
overland flow and stream structure, and 
change a range of physical and biologi-
cal features by causing more frequent and 
intense floods, decreasing available water 
throughout the year, increasing stream and 
ambient temperatures, and elevating tur-
bidity and nutrient levels (Beschta 1978; 
Fleischner 1994; Trombulak and Frissell 
2000; DellaSala et al. 2006; Coffin 2007). 
Logging roads have been linked to great 
increases in erosion rates and sediment 
delivery to streams—up to 850% over 
rates in undisturbed habitat—with long-
term and often catastrophic impacts on 
stream biota, aquatic ecosystems, and water 
quality (Fredricksen 1970; Megahan and 
Kidd 1972; Amaranthus et al. 1985; Bilby 
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et al. 1989; King 1989, 1993; Haynes and 
Horne 1997; Jones et al. 2000; Wemple and  
Jones 2003).

Depending on severity and duration of 
impacts, disturbance can elevate average 
turbidity levels well above background lev-
els (Seeds [2010] provides examples from 
Oregon), along with triggering more fre-
quent and intense turbidity spikes that are 
a major source of excess costs to munici-
pal water supply departments. Relative 
to roadless watersheds with intact natural 
vegetation, intensively managed water-
sheds also produce less available water (i.e., 
average monthly usable raw water) due 
to intensified high flows with very high 
turbidity and exacerbated low flow condi-
tions (Seeds 2010). The monthly reliability 
of water is also diminished.

Even small disturbances in upper water-
sheds can result in significant, cumulative, 
and long-term impacts to downstream 
water and aquatic ecosystems (Platts and 
Nelson 1985; Boise National Forest 1993; 
McIntosh et al. 1994, 1995). In unstable 
terrain, for instance, small areas (e.g., less 
than 10% of a watershed’s area) of low-
intensity disturbance, including roads, may 
greatly increase the frequency and size of 
mass erosion events, with subsequent acute 
and chronic reduction in downstream 
water quality. Management activities that 
damage natural vegetation typically result 
in suspended solids loads that exceed 
background levels and more frequent and 
intense spikes in suspended solids stem-
ming from an increase in mass erosion 
events like landslides, debris flows, and 
bank failures. These impacts are strongly 
correlated with roads, as well as with log-
ging and grazing (Amaranthus et al. 1985; 
Fleischner 1994; Trombulak and Frissell 
2000; Coffin 2007).

Rising Demand and Climate Change 
Diminish Water Supply. Population 
in the West is projected to increase by 
300% within just 30 years, with similar 
increases in demand for water (Sedell et 
al. 2000). Urban and exurban areas are 
growing exponentially, including com-
munities adjacent to wilderness areas and 
IRAs (Theobald 2005). The demand for 
water in Colorado is expected to triple 
by 2050. Similarly, the number of people 
relying on national forest water has dou-

bled in Oregon in the last 30 years, and 
86% of the population of Washington rely 
on national forest water to some degree  
(Sedell et al. 2000).

The dramatic population growth in 
the West is concurrent with a warm-
ing and drying climate in many places. 
Temperatures are increasing, snow pack is 
declining and melting sooner, and drought 
and summer water deficits are more fre-
quent and longer (Barnett et al. 2008; 
Mohammed and Tarboton 2008; Saunders 
et al. 2008; Miller et al. 2010). Streamflow 
reductions ranging from 10% to 35% are 
likely for the western states over the next 
half century as a consequence of climate 
change (Barnett and Pierce 2009). A 10% 
drop in streamflow is considered calami-
tous by municipal water districts. More 
frequent and intense flood events are also 
likely in places (Raff et al. 2009), despite 
drying conditions. Costs for flood control, 
repair and reconstruction, and insurance 
rates will also increase (GAO 2007). These 
events will worsen the severe and unprec-
edented droughts already afflicting much 
of the West (Drechsler et al. 2006; Saunders 
et al. 2008). 

SOLUTION: A LIGHT HYDROLOGICAL 
FOOTPRINT IN ROADLESS AREAS

IRAs should be managed in the same way 
many municipalities manage their water-
sheds—sustaining a light ecological and 
hydrological footprint and hydrologic 
restoration through decommissioning or, 
even better, obliteration of roads (Barten 
et al. 1998; NRC 2000; Payne et al. 2004; 
Gallo et al. 2005; Postel and Thompson 
2005; Seeds 2010). The most cost-effec-
tive and prudent approach to maintain 
water supplies and high-quality fresh 
water in the face of population growth 
and climate change is to manage upper 
watersheds in a roadless condition with 
undisturbed natural vegetation. The high, 
long-term economic cost of degrad-
ing clean water for millions of people, by 
itself, is argument strong enough to con-
tinue protection of the current roadless 
areas network either at national or state 
levels. Development of IRAs, as proposed 
in Colorado, would primarily provide 
opportunities for short-term gains, but the 
substantial and long-term impacts on water 

quality and availability will come at a time 
of increasing demand and shrinking sup-
ply. Managers should, therefore, treat IRAs 
as natural reservoirs of high quality water 
for downstream users before approving 
development projects. Cost-benefit analy-
ses should include regionally and locally 
specific estimates of water quality to bet-
ter inform project management decisions 
that may reduce the value of high-quality 
water in the short and long run. 

CONCLUSIONS
Roadless areas and the relatively intact 
ecosystems they maintain provide many 
important biodiversity benefits, including 
acting as strongholds for threatened fresh-
water species. Beyond these important 
values, their role in producing clean and 
reliable water for people and economies 
is more likely to compel decision-mak-
ers to leave roadless areas undeveloped. 
We reviewed the importance of inven-
toried roadless areas on national forests 
in the United States to determine their 
importance in providing clean water for 
downstream users. We concluded that (1) 
many intact watersheds are in headwaters, 
(2) they supply downstream users with 
high-quality drinking water, and (3) devel-
oping these watersheds comes at significant 
costs associated with declining water qual-
ity and availability. Several case studies from 
the western United States, particularly 
Colorado, demonstrated the importance 
of assessing the diverse consequences of 
developing roadless areas. Managers should 
perform comprehensive cost-benefit anal-
yses when weighing development options. 
A light-touch hydrological footprint is 
recommended to sustain the many values 
that derive from roadless areas, especially 
clean and abundant water.
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