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Southern Rockies Conservation Alliance 

Winter Recreation Policy Principles 
February 2010 

 
 

The Southern Rockies Conservation Alliance supports and encourages winter 
recreation management planning to ensure opportunities for quiet winter recreation on 
public lands are created, restored and maintained. Natural resource values must be 
adequately considered before winter recreation decisions are made. Quiet winter 
recreation refers to front-country, side-country, and backcountry activities such as, but 
not limited to, Nordic skiing, ski and snowboard touring, snowshoeing, mountaineering, 
ice climbing, wildlife tracking, photography, winter camping, ice fishing, sledding and 
general snow play.   

Public lands belong to all of us and must be shared responsibly. Those who use 
public land for recreation must do so responsibly and considerately. Recreational pursuits 
that damage the environment or create significant conflict with other visitors must be 
carefully regulated or prohibited altogether. This is especially true in environmentally 
sensitive areas and/or areas of high value to diverse user groups.  Recreational restrictions 
on public land should be proportional to the harm that may result from recreational 
activities.  Recreation managers must also minimize conflicts that occur among different 
types of winter recreation—and particularly between motorized and non-motorized 
recreation—as required under relevant Executive Orders (see appendix 1).   

To determine the potential for and extent of resource impacts and user conflicts, 
agencies must conduct a meaningful National Environmental Policy Act (NEPA) 
analyses. Explicit controls to minimize both user conflicts and resource impacts shall be 
part of any NEPA analysis (see appendix 2, 3). Controls must be detailed in final 
planning documents. Protection of natural resource values shall be the management 
priority for public lands. Appropriate types and levels of recreation allowed in given 
landscapes shall be determined in order to ensure protection of natural resource values.  

The undersigned organizations have adopted the following policy principles, 
commitments, and recommendations for management of over-snow vehicle (OSV) 
recreation:
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1. Comprehensive Winter Recreation Planning: In snow-belt (i.e., areas with 
adequate and reliable snow coverage for winter sports) National Forests and 
Bureau of Land Management (BLM)-administered lands, comprehensive winter 
recreation (non-motorized and motorized) planning should be undertaken that 
considers socio-economic and environmental factors in a public NEPA process. 
Areas of highest priority—those with the most recreational conflicts and/or 
potentially adverse impacts on the natural environment—should be addressed first 
(see appendix 2, 3).  During forest planning and resource management planning 
processes, prescriptions should be reviewed to determine where OSV recreation is 
appropriate and where quiet recreation should be encouraged, retained, or 
restored.  Subsequent decisions should then tier to the overarching land and 
resource management plan. Moreover, implementing the land and resource 
management plan’s recreation vision or strategy must be made according to a site 
specific NEPA decision(s).  

We also encourage the utilization of the Recreation Opportunity Spectrum in 
determining the magnitude, prevalence, and importance of resource based and 
visitor experienced recreational impacts.1 Where recreational impacts exceed 
desirable levels, the managing agency shall take steps to reduce those impacts. 
Winter planning should be undertaken at a landscape level to ensure a broad 
perspective and analysis of cumulative impacts and connected actions is achieved 
in final decisions.   

Once a Winter Recreation Planning decision has been made, Winter Motor 
Vehicle Use Maps (MVUM) must be published and made available to the public 
alongside the summer MVUM as required by the federal regulations under 36 
C.F.R. § 212.81(c), and 36 C.F.R. § 212.56.  

2. Quiet Recreation Opportunities:  Public land management agencies in the 
snow-belt lands should provide accessible terrain and a variety of high-quality, 
quiet recreation opportunities for snow-based recreation. Under most current 
management plans, opportunities for OSV use far exceed opportunities for quiet 
winter recreation (see appendix 4, 5).2 Winter management plans should correct 
this imbalance by creating quality opportunities for traditional, quiet, human-
powered recreation and begin to actively manage OSV use to decrease conflict 
and increase compliance and sustainability.  For example, commitments should be 
made to plow parking lots and trailheads for both quiet use recreationists and 
quiet (non-motorized) staging areas should be separated from motorized staging 
wherever possible. Those seeking accessible (day trip length) quiet recreation 
should be able to find a variety of areas off mountain passes or snow-covered 
valleys, for instance, where they can safely park and hike in and out in a few 
hours and achieve a positive experience. 

                                                 
1 The Recreation Opportunity Spectrum: A Framework for Planning, Management, and Research, General Technical 

Report, U.S.D.A. Forest Service, Pacific Northwest Experiment Station  PNW-98 December 1979 . 
2 Winter Recreation on Western National Forest Lands: A Comprehensive Analysis of Motorized and Non-Motorized 

Opportunity and Access. Winter Wildlands Alliance. Download a pdf version at 
http://www.winterwildlands.org/resources/reports/WWA_WinterRecreation.pdf.  
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3. Best Management Practices: OSV recreation shall be allowed on public lands 
only where it has been determined appropriate through a site-specific NEPA 
process. For all planning, Best Management Practices (BMPs) should be 
employed. BMPs provide science-based criteria and standards that land managers 
follow in making and implementing decisions about human uses and projects that 
affect our natural resources. BMPs are usually developed based on legal 
obligations, pragmatic experience, and institutional practices, and should be 
supported by the best available science. However, while many land management 
activities rely on established Best Management Practices, no BMPs have been 
developed by the agencies to manage off-road vehicles (ORVs) on forestlands. 
Wildlands CPR and Wild Utah Project have created an independent guide for 
management of ORVs titled Best Management Practices for Off-Road Vehicle 
Use on Forestlands. 3  

These new ORV BMPs, based on the best available scientific knowledge, fill this 
gap of forestland ORV management and often can be easily adapted to OSV 
management particularly where the BMPs address wildlife and habitat impacts, 
special ecosystems, and conflict mitigation. These BMPs were intended to aid 
land managers in travel planning or in any decision-making process related to off-
road vehicle management on forested lands. We therefore recommend them for 
managing OSV recreation as well. In addition to BMPs, all other applicable 
environmental and land management policies and regulations must be adhered to 
and enforced. Consequently, OSV use should be allowed only under the following 
conditions and restrictions:  

a. There are no unacceptable impacts (direct and indirect) to the 
environment, vegetation, wildlife, and area watersheds (see appendix 2);  

b. there is a legitimate and documented demand for OSV recreation in the 
area that cannot be met on private land;  

c. the impact on, or conflicts with, other forms of recreation is identified and 
minimized (see appendix 3); and 

d. the use is well-regulated and monitored, with effective education, 
enforcement, conservation, and rehabilitation policies and practices.  

4. Resource Values: Agencies are directed through Executive Orders to minimize 
impacts to natural and cultural resources when locating OSV trails and areas. 
Over-snow recreation decisions and allocations must be made with the overall 
goal of protecting wintering wildlife, critical winter habitat, and watershed health. 
Restrictions and prohibitions on recreational use may be necessary to protect 
resources. Such restrictions should prioritize the presence of natural resources 
(e.g. at-risk wildlife species that are most sensitive to noise and human 
encroachment or whose habitat will be most negatively impacted by snow 
compaction and damage to vegetation and/or soils) (see appendix 2). For 
example, planning decisions shall take the following into consideration: 

                                                 
3 Best Management Practices for Off-Road Vehicle Use on Forestlands--A Guide for Designating and Managing Off-Road 

Vehicle Routes--January 2008, Wildlands CPR and Wild Utah Project. To download a free copy, go to www.wildlandscpr.org. 
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a. preventing the fragmentation and degradation of subnivean habitats 
important to rodents and other small wildlife; 

b. preventing deposition of lead and other toxins from exhaust into alpine 
lakes and streams; 

c. preventing disturbance to sensitive wildlife such as white-tailed ptarmigan 
in alpine areas, lynx in forested areas, and crucial big game wintering 
habitats in foothill areas; 

d. prevention of impacts to fragile alpine tundra vegetation. 
 

5. Impact Analysis: Travel (and recreation) management plans (TMPs) in snow-
belt zones must also include thorough analyses of the impacts of winter OSV 
emissions and other pollutants on water and air quality, as well as plant and 
animal species (see appendix 2). Plans and associated NEPA should also consider 
OSV emissions and climate change in order to make appropriate and well-
informed decisions. As outlined below, the analysis should also consider how 
engine noise from OSVs propagates across the landscape and how this noise 
could impact wildlife and other visitors. 

6. Seasonal Consistency and Designations: OSVs on federal lands should be 
governed by the same regulations that govern terrestrial off-road vehicles. OSV 
use should mimic the summer ORV policy that requires routes and areas to be 
“closed unless designated open” and then shown on an official Winter Motor 
Vehicle Use Map (WMVUM) pursuant to the federal regulations. OSVs should be 
limited to a system of roads, routes, and discrete areas, as determined through a 
NEPA process. Consistent with summer ORV use, designated open areas for 
cross-country travel by OSVs should be limited to ensure protection of wildlife, 
plants, air and water quality, and to prevent noise pollution in order to preserve 
opportunities for high quality quiet recreation. The Travel Management Rule 
defines “area” as “[a] discrete, specifically delineated space that is smaller, and in 
most cases much smaller, than a Ranger District.” (§ 212.1). Any areas designated 
for OSV use should be clearly defined using existing physical boundaries such as 
ridges, creeks, fences, roads, etc. in order to facilitate adherence and enforcement.   

7. Adaptive Seasonal Restrictions: Regulations requiring minimum snow depths 
for OSV use should be established and enforced to protect soil, vegetation, and 
wildlife habitat. To do so, it may be necessary to analyze and adopt seasonal 
closure dates and mandatory closure triggers based on snow depths and wildlife 
factors. Agency management plans for areas with sporadic, intermittent, and/or 
shallow average snow coverage should also include direction regarding winter 
OSV use to specific designated routes where appropriate in all TMPs. Proactive 
management will create a consistent regulatory framework, avoid gaps and 
loopholes in management plans, and ensure common expectations for recreational 
users in areas that occasionally receive snow, but not consistently.  

In addition, with significant tree mortality from bark beetle infestations, and 
subsequent fuels reduction efforts that remove most or all of the dead and dying 
trees, some formerly forested areas will become open meadows. Such changes 
may encourage new OSV (as well as summer ORV) use in areas previously 
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inaccessible. Associated impacts will follow. This reinforces the need for an 
adaptive management strategy. The agency must work proactively to identify 
areas where new and increased OSV and ORV use could occur and cause 
unacceptable impacts to resources and other users, and restrict or prohibit 
motorized vehicles accordingly. Increased temporary signage and enforcement 
will be necessary. Limiting OSVs to designated routes in or around these areas 
will be the most effective management technique. Once restrictions or 
prohibitions on OSV use are made, publishing a winter version of the Motor 
Vehicle Use Map (MVUM) for OSV use is required to aid the recreating public, 
as well as land manager and enforcement efforts. 

8. Adapting to Climate Change: Climate change will amplify the fundamental 
problems that plague comprehensive winter recreation planning. The continued 
shrinking of the winter landscape and snowpack from which to delineate winter 
recreation uses will only intensify natural resource impacts and increase user 
conflicts.  Climate change will also likely bring changes to snow elevations and 
snow lines, snow extents, snowpack densities and snow moisture content; all 
these changes will cause significant changes to the behavior of the snowpack 
locally and regionally. Climate change is also likely to be a significant stressor on 
wildlife, especially on species dependent on snow-covered winter habitat. Climate 
science and snowpack forecasting should be considered by the agencies when 
prescribing where OSVs are appropriate and where quiet recreation should be 
retained or restored in forest and resource management planning processes. These 
prescriptions should also take into account the importance of winter wildlands as 
wildlife refugia and important habitat cores in the face of climate change.  

In general, within the Southern Rockies eco-region, climate change is likely to 
increase the stress and vulnerability of middle-to higher-altitude forested 
habitats. Therefore, OSV recreation must be managed conservatively, with greater 
deference given to the habitat needs of forest dependent species. 

9. Conflict Mitigation: Agencies are directed through Executive Orders to 
minimize conflicts (existing or foreseeable) between motorized vehicles and other 
land users. However, if conflict among users occurs, agencies should initiate a 
public process to determine how best to resolve, minimize, and eliminate it (see 
appendix 3). Methods to do this include separation of use (geographic or 
temporal), speed limits, and maximum noise allowances. Recommended and 
voluntary closures are ineffective and unenforceable, and therefore should be 
avoided.  

10. Monitoring and Enforcement: When OSV routes and areas are designated, the 
managing agency should include in the implementation plan an adaptive 
monitoring and enforcement plan with specific thresholds set that trigger 
automatic mitigation efforts (e.g., trespass into designated Wilderness areas or 
damage to vegetation). The managing agency should also demonstrate that there 
are adequate resources to implement all aspects of a plan, just as resource-
intensive activities like OSV use should be realistically tailored to the current and 
foreseeable budgets for designation, implementation, and enforcement. As 
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mentioned above, Winter MVUMs must then be published and made available to 
the public to aid in compliance efforts. 

11. Collaboration:  For each winter TMP, federal agencies charged with management 
of snow-belt lands should convene and facilitate an initial dialogue among diverse 
winter recreation groups inviting concerns and issues, and setting an action plan 
in motion. A commitment to comprehensive winter recreation travel planning 
should be the agency’s stated purpose in order to encourage active participation 
from all affected stakeholders. We commit to working with the agencies and other 
diverse groups in order to develop winter recreation management decisions that 
are fair to all recreationists and based on the principles described in this 
document.   

12. Future Trends: Agencies should take proactive measures to anticipate future 
trends and technological innovations in OSVs and other vehicles in order to avoid 
new and greater impacts and costly reactive responses. For example, agencies 
should only open areas up to specific uses. If new uses evolve, the agencies must 
evaluate their impacts in context of all current and/or ongoing uses, before the 
new uses are allowed. At the very minimum, and where determined appropriate, 
all Winter TMPs and Forest Plan revisions, should automatically and initially 
limit winter motorized prescriptions down to where current winter motorized use 
occurs as a way to initially freeze the current footprint and avoid further 
expansion and impacts from technological advancements in OSVs.  

13. Sound Emissions: Preserving quiet as a landscape characteristic should be a 
centerpiece of Winter Travel Management. It is well documented that sound 
travels farther in colder temperatures, across snow, and when there is less 
vegetation cover; all of these conditions exist in the winter months. Acoustic 
scientists and other researchers are actively developing a greater understanding of 
the effects of noise on wildlife and the public. Public lands should provide an 
opportunity to escape the artificial sounds of everyday life and to offer a chance to 
listen to the natural sounds of nature. Therefore, agencies should carry out 
thorough acoustic and soundscape research and analysis, set and enforce OSV 
noise emission restrictions, and establish quiet zones in order to protect wildlife 
and the experiences of other public land visitors.  

To aid in this effort, we recommend the utilization of the “System for the 
Prediction of Acoustic Detectability (SPreAD; Harrison et al. 1980)” 4 that has 
recently been adapted to an ArcGIS environment. The goal of SPreAD-GIS is to 
provide a straightforward, accurate, and affordable approach for modeling noise 
impacts and forecasting potential noise impacts from off-road vehicle activity in 
forested or other natural ecosystems. Therefore, the use of SPreAD-GIS promises 
to greatly simplify the analysis that is necessary to model and understand the 
propagation of OSV noise in a particular landscape based on the terrain features 
and other factors.  Additionally, in 2008, Colorado State standards were set in 

                                                 
4 Reed, S.E., J.P. Mann and J.L. Boggs. 2009. SPreAD-GIS: an ArcGIS toolbox for modeling the propagation of engine 

noise in a wildland setting. Version 1.2. The Wilderness Society, San Francisco, CA. 
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place for maximum allowed ORV and OSV sound emissions. Aside from 
ensuring compliance of these standards, agencies should utilize them in any 
modeling and analysis to understand how the legal standards affect the natural 
environment.  

 
We believe that adopting the above recommendations will go a long way toward 

improving the manageability of winter recreation and the overall experience of all public 
land visitors, as well as reduce the environmental and social impacts of OSV recreation. 
We recommend and request that the affected agencies move quickly and deliberately to 
address these issues on the public lands of the Southern Rockies Eco-region.

 

 

 



 

 

Appendix 1 

 
Executive Order 11644--Use of Off-Road 
Vehicles on the Public Lands 
 
Source: 
 
The provisions of Executive Order 11644 of Feb. 8, 1972, appear at 37 FR 2877, 3 CFR, 
1971-1975 Comp., p. 666, unless otherwise noted. 
 
An estimated 5 million off-road recreational vehicles--motorcycles, minibikes, trial bikes, 
snowmobiles, dune-buggies, all-terrain vehicles, and others--are in use in the United 
States today, and their popularity continues to increase rapidly. The widespread use of 
such vehicles on the public lands--often for legitimate purposes but also in frequent 
conflict with wise land and resource management practices, environmental values, and 
other types of recreational activity--has demonstrated the need for a unified Federal 
policy toward the use of such vehicles on the public lands. 
 
NOW, THEREFORE, by virtue of the authority vested in me as President of the United 
States by the Constitution of the United States and in furtherance of the purpose and 
policy of the National Environmental Policy Act of 1969 (42 U.S.C. 4321), it is hereby 
ordered as follows: 
 
Section 1. Purpose. It is the purpose of this order to establish policies and provide for 
procedures that will ensure that the use of off-road vehicles on public lands will be 
controlled and directed so as to protect the resources of those lands, to promote the safety 
of all users of those lands, and to minimize conflicts among the various uses of those 
lands. 
 
Sec. 2. Definitions. As used in this order, the term: 
 
(1) "public lands" means (A) all lands under the custody and control of the Secretary of 
the Interior and the Secretary of Agriculture, except Indian lands, (B) lands under the 
custody and control of the Tennessee Valley Authority that are situated in western 
Kentucky and Tennessee and are designated as "Land Between the Lakes," and (C) lands 
under the custody and control of the Secretary of Defense; 
 
(2) "respective agency head" means the Secretary of the Interior, the Secretary of 
Defense, the Secretary of Agriculture, and the Board of Directors of the Tennessee 
Valley Authority, with respect to public lands under the custody and control of each; 
 
(3) "off-road vehicle" means any motorized vehicle designed for or capable of cross-
country travel on or immediately over land, water, sand, snow, ice, marsh, swampland, or 
other natural terrain; except that such term excludes (A) any registered motorboat, (B) 



 

 

any fire, military, emergency or law enforcement vehicle when used for emergency 
purposes, and any combat or combat support vehicle when used for national defense 
purposes, and (C) any vehicle whose use is expressly authorized by the respective agency 
head under a permit, lease, license, or contract; and 
 
(4) "official use" means use by an employee, agent, or designated representative of the 
Federal Government or one of its contractors in the course of his employment, agency, or 
representation. 
 
 
[Sec. 2 amended by Executive Order 11989 of May 24, 1977, 42 FR 26959, 3 CFR, 
1977 Comp., p. 120] 
 
 
Sec. 3. Zones of Use. (a) Each respective agency head shall develop and issue regulations 
and administrative instructions, within six months of the date of this order, to provide for 
administrative designation of the specific areas and trails on public lands on which the 
use of off-road vehicles may be permitted, and areas in which the use of off-road vehicles 
may not be permitted, and set a date by which such designation of all public lands shall 
be completed. Those regulations shall direct that the designation of such areas and trails 
will be based upon the protection of the resources of the public lands, promotion of the 
safety of all users of those lands, and minimization of conflicts among the various uses of 
those lands. The regulations shall further require that the designation of such areas and 
trails shall be in accordance with the following— 
 
(1) Areas and trails shall be located to minimize damage to soil, watershed, vegetation, or 
other resources of the public lands. 
 
(2) Areas and trails shall be located to minimize harassment of wildlife or significant 
disruption of wildlife habitats. 
 
(3) Areas and trails shall be located to minimize conflicts between off-road vehicle use 
and other existing or proposed recreational uses of the same or neighboring public lands, 
and to ensure the compatibility of such uses with existing conditions in populated areas, 
taking into account noise and other factors. 
 
(4) Areas and trails shall not be located in officially designated Wilderness Areas or 
Primitive Areas. Areas and trails shall be located in areas of the National Park system, 
Natural Areas, or National Wildlife Refuges and Game Ranges only if the respective 
agency head determines that off-road vehicle use in such locations will not adversely 
affect their natural, aesthetic, or scenic values. 
 
(b) The respective agency head shall ensure adequate opportunity for public participation 
in the promulgation of such regulations and in the designation of areas and trails under 
this section. 
 



 

 

(c) The limitations on off-road vehicle use imposed under this section shall not apply to 
official use. 
 
Sec. 4. Operating Conditions. Each respective agency head shall develop and publish, 
within one year of the date of this order, regulations prescribing operating conditions for 
off-road vehicles on the public lands. These regulations shall be directed at protecting 
resource values, preserving public health, safety, and welfare, and minimizing use 
conflicts. 
 
Sec. 5. Public Information. The respective agency head shall ensure that areas and trails 
where off-road vehicle use is permitted are well marked and shall provide for the 
publication and distribution of information, including maps, describing such areas and 
trails and explaining the conditions on vehicle use. He shall seek cooperation of relevant 
State agencies in the dissemination of this information. 
 
Sec. 6. Enforcement. The respective agency head shall, where authorized by law, 
prescribe appropriate penalties for violation of regulations adopted pursuant to this order, 
and shall establish procedures for the enforcement of those regulations. To the extent 
permitted by law, he may enter into agreements with State or local governmental 
agencies for cooperative enforcement of laws and regulations relating to off-road vehicle 
use. 
 
Sec. 7. Consultation. Before issuing the regulations or administrative instructions 
required by this order or designating areas or trails as required by this order and those 
regulations and administrative instructions, the Secretary of the Interior shall, as 
appropriate, consult with the Secretary of Energy and the Nuclear Regulatory 
Commission. 
 
[Sec. 7 amended by Executive Order 12608 of Sept. 9, 1987, 52 FR 34617, 3 CFR, 1987 
Comp., p. 245] 
 
Sec. 8. Monitoring of Effects and Review. (a) The respective agency head shall monitor 
the effects of the use of off-road vehicles on lands under their jurisdictions. On the basis 
of the information gathered, they shall from time to time amend or rescind designations 
of areas or other actions taken pursuant to this order as necessary to further the policy of 
this order. 
 
(b) The Council on Environmental Quality shall maintain a continuing review of the 
implementation of this order. 
 
Sec. 9. Special Protection of the Public Lands. (a) Notwithstanding the provisions of 
Section 3 of this Order, the respective agency head shall, whenever he determines that the 
use of off-road vehicles will cause or is causing considerable adverse effects on the soil, 
vegetation, wildlife, wildlife habitat or cultural or historic resources of particular areas or 
trails of the public lands, immediately close such areas or trails to the type of off-road 
vehicle causing such effects, until such time as he determines that such adverse effects 



 

 

have been eliminated and that measures have been implemented to prevent future 
recurrence. 
 
(b) Each respective agency head is authorized to adopt the policy that portions of the 
public lands within his jurisdiction shall be closed to use by off-road vehicles except 
those areas or trails which are suitable and specifically designated as open to such use 
pursuant to Section 3 of this Order. 
 
[Sec. 9 added by Executive Order 11989 of May 24, 1977, 42 FR 26959, 3 CFR, 1977 
Comp., p. 120] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Appendix 2 
 
 

Literature Review 
 

ENVIRONMENTAL IMPACTS of OVER SNOW VEHICLES  
 
Scientific evidence indicates significant OSV impacts on animals, plants, soils, air and 
water quality, and the ecology of entire winter ecosystems.  OSV impacts to wildlife and 
wildlands represent a positive feedback cycle—where one impact leads to and 
compounds the next, and where the synergistic effects can be devastating.  While the 
severity of OSV impacts will differ depending on the site-specific characteristics of an 
area, OSV use clearly impacts any winter ecosystem on which it occurs. 

 

Soil and Vegetation Damage 

Over Snow Vehicles cause significant damage to land cover through direct physical 
injury as well as indirectly through snow compaction. Impacts on soil and vegetation 
include retarded growth, erosion, and physical damage (Baker and Bithmann, 2005). 
These impacts are exacerbated on steep slopes (Stangl, 1999) or in areas with inadequate 
snow cover (Stangl, 1999; Baker and Bithmann, 2005). This erosion can lead to increased 
soil runoff resulting in sedimentation and turbidity in the immediate area and throughout 
the watershed (Stangl, 1999). Rongstad (1980) reported delayed flowering in some plants 
in spring, lower soil bacteria, and elimination of some plants due to snow compaction.   
 
Snow compaction from snowmobiles can lower soil temperatures and reduce the survival 
of plants and soil microbes (Wanek, 1973). A natural, un-compacted snowpack greater 
than 45 cm deep will prevent frost from penetrating the soil (Baker and Bithmann, 2005). 
However, the thermal conductivity of snow, when compacted by snowmobiles, is greatly 
increased, resulting in both greater temperature fluctuations and overall lower soil 
temperatures (Baker, and Bithmann, 2005). This in turn inhibits soil bacteria that play a 
critical role in the plant food cycle (Stangl, 1999).Thus the growth and reproductive 
success of early spring flowers is retarded and reduced (Wanek, 1973). Packed 
snowmobile trails can also dilute important sunlight “cues” that filter down to subnivean 
plants and stimulate them to grow or reproduce (Canadian Wildlife Federation, 1998). 
Additionally, the timing of snowmelt determines the distribution of plant communities in 
subalpine zones, so delays in spring growth caused by snow compaction from 
snowmobiles can cause drastic changes in subalpine plant communities (Biodiversity 
Conservation Alliance, 2002).  
 
Vegetation in riparian areas is highly susceptible to damage from snowmobiles (Stangl, 
1999). In their study of snowmobile impacts on old field and marsh vegetation in Nova 
Scotia, Canada, Keddy et.al. (1979) concluded: Compaction may affect the soil surface 
microstructure, which Harper et. al., (1965) have shown will greatly determine the 
suitability of a site for seed germination.  Compaction of the previous year’s vegetation 
and/or spring snow retention may also affect early spring germination and growth.  



 

 

Compaction of vegetation may affect seed dispersal from capsules still attached to dead 
stalks.  And finally, snow compactions may modify seed predation patterns by subnivean 
rodents. In his study of the effects of snowmobile activity on wintering pheasants and 
wetland vegetation in Iowa, Sojda (1978) revealed that snowmobiling caused a 23 
percent decrease in cattail density, 12 percent decrease in cattail height, and a 44 percent 
increase in Carex density.  These changes were believed to be caused by a change in gas 
exchange as a result of the cutting and submerging of litter by snowmobile activity. 
 
When snowmobiles are riding over the snow, abrasion and breakage of seedlings, shrubs, 
and other exposed vegetation is common (Stangl, 1999). Neumann and Merriam (1972) 
showed that direct mechanical effects by snowmobiles on vegetation at and above snow 
surface can be severe. After only a single pass by a snowmobile, more than 78 percent of 
the saplings on the trail were damaged, and nearly 27 percent of them were damaged 
seriously enough to cause a high probability of death. Young conifers were found to be 
extremely susceptible to damage from snowmobiles.  Wanek (1971a), in a study in 
Minnesota, reported that 47 percent of pines and over 55 percent of white spruce 
sustained damage by snowmobiles traversing his study site.  In 1973, with reduced 
snowfall, Wanek (1973; undated) documented that 92.6 percent of white spruce were 
damaged, with 45.4 percent receiving heavy damage and 8 percent perishing altogether 
within his snowmobile study site. As part of ongoing efforts to evaluate regeneration and 
thinning needs, the Gallatin National Forest (GNF) conducted regeneration transect 
surveys of previously logged timber stands.  Required by the National Forest 
Management Act the surveys look for a variety of damage types and causes including, 
insects, diseases, and recreation.  On the 72,393 acres surveyed between 1983 and 1995, 
snowmobiles damaged between 12 and 720 trees per acre (WWA, 2009).  

 

Air and Water Quality  

Impacts of snowmobiling include the degradation of both air and water quality.  Two-
stroke engines, which represent the vast majority of OSV use on NFS land, are 
particularly impacting. A two-stroke snowmobile can emit as much hydrocarbons and 
nitrogen oxides as 100 cars and create up to 1,000 times more carbon monoxide (EPA, 
2002).  
 
Two-stroke engines emit dangerous levels of airborne toxins including nitrogen oxides, 
carbon monoxide, ozone, aldehydes, butadiene, benzenes, and extremely persistent 
polycyclic aromatic hydrocarbons (PAH).1 Several of these compounds are listed as 
"known" or "probable" human carcinogens by the EPA.  Benzene, for instance, is a 
"known" human carcinogen and several aldehydes including butadiene are classified as 
"probable human carcinogens."  All are believed to cause deleterious health effects in 
humans and animals well short of fatal doses (EPA 1993).   In addition, two-stroke 
                                                 

1  In their study of cars and motorcycles (2 stroke and 4 stroke) with and without catalysts 
(catalytic converters), Chan et al. (1995) found that noncatalyst vehicle emission contained more volatile 
organic compounds (VOCs - benzene, heptene, heptane, toluene, ethylbenzene, m/p-xylene, isopropyl 
benzene) than those emitted by catalyst vehicles while two-stroke engines emitted more VOCs than four 
stroke engines. 



 

 

engines also discharge 25-30 percent of their fuel mixture unburned directly into the 
environment (Blue Water Network 2002).  Unburned fuel contains many toxic 
compounds including benzene, toluene, xylene and the extremely persistent suspected 
human carcinogen Methyl Tertiary Butyl Ether (MTBE).  Winter recreationists are 
especially at risk because the concentration of these emissions increases with elevation 
and cold (Janssen and Schettler, 2003). 
 
Carbon Monoxide 
 
Dangerous levels of carbon monoxide (CO) and particulate matter (PM) are a primary 
concern.  CO is extremely dangerous to humans (discussed below), and particulate matter 
is a recently confirmed human carcinogen by the Environmental Protection Agency.  
Snowmobiles emit dangerously high levels of carbon monoxide.  A study conducted for 
the National Park Service in 1997 concluded that a single snowmobile produces 
500-1000 times more carbon monoxide than a 1988 passenger car (Fussell-Snook 1997).2 
  
Due to the popularity and proliferation of snowmobile use in West Yellowstone during 
the 1990’s, the Park Service conducted air quality studies under various conditions at the 
West Entrance.  The park used stationary and mobile testing apparatus in 1995 and 1996, 
focusing on carbon monoxide (CO) and particulate matter concentrations at ground level. 
Preliminary results indicate that CO levels exceed federal and state ambient air quality 
standards at certain times.3 In fact, a reading of 36 ppm in 1996 was the highest 
concentration recorded for CO nationwide, including cities with notoriously high CO 
levels such as Los Angeles and Denver.  Results from both years demonstrate a positive 
correlation between snowmobile density and high CO levels. 
 
Carbon monoxide is also dangerous because it binds to the hemoglobin in blood (forming 
carboxyhemoglobin) and renders hemoglobin incapable of transporting oxygen (Fussell-
Snook 1997).  Elevated levels of carboxyhemoglobin can cause neural-behavioral effects 
at low levels (2-3 percent), headaches and fatigue (10 percent), and respiratory failure 
and death at higher levels.  CO is particularly hazardous during pregnancy, and to the 
elderly, children, and individuals with asthma, anemia or other cardiovascular disease 
(EPA, 1994).4    
 
 
                                                 

2Notably, comparisons to a current model-year passenger vehicle would increase this figure 
significantly.  Some modern cars emit only .12 grams/kW-hr as compared to CARB estimates of 1078 
grams/kW-hr for snowmobiles.  As a result, some snowmobiles produce almost 9,000 times more carbon 
monoxide during a given period than a modern car. 

3Federal standards for CO are 35 and 9 parts per million for a one and eight hour average, 
respectively, 40 CFR § 50.8(a)(1)(2).  State standards differ for Montana and Wyoming.  In Montana, the 
CO standards are 23 and 9 ppm for the 1 and 8 hour averages, respectively, while Wyoming's standards are 
identical to those of the federal government.   

4For a summary of the human health effects of snowmobile pollutants, including carbon 
monoxide, nitrogen dioxide, sulfur dioxide, and particulate matter, see EPA (1994). 



 

 

Polycyclic Aromatic Hydrocarbons 
 
PAHs are by-products of fuel combustion found in high concentrations in unregulated 
two-stroke emissions.  They are particularly hazardous because they are both 
carcinogenic and mutagenic, and are extremely persistent in the environment.  In a study 
of snowpack contamination by snowmobiles Matthew R. Graham of the University of 
Nevada-Reno found elevated readings of four PAHs -- acenapthene, acenaphylene, 
napthalene and phenanthrene -- in snow samples under field conditions.  Graham 
detected levels of napthalene, for instance, of up to 12,000 parts per billion (ppb).  
According to the Occupational Safety and Health Administration (OSHA), the short-term 
human exposure limit (STEL) for napthalene is 15,000 ppb.  OSHA's Health Hazard Data 
indicates that "contact may cause skin or eye irritation ... inhalation may cause headache, 
nausea and perspiration ... [and] ingestion may cause cramps, nausea, vomiting and 
diarrhea" (OSHA 1996).    
 
Methyl Tertiary Butyl Ether 
 
Methyl Tertiary Butyl Ether (MTBE) is a controversial fuel additive and suspected 
carcinogen. Although the additive is commonly regarded as a hazard to drinking water 
from underground storage tanks, fuel spills, snowmobiles and other OSVs are a 
significant source of MTBE. 
 
MTBE is a concern in snowmobiles and other OSVs for two reasons: 1) because these 
vehicles spill large quantities of unburned fuel into the environment, up to 15% of which 
is MTBE; and 2) because these vehicles produce very high emissions containing 
carcinogenic MTBE combustion by-products.   
 
Although no studies have addressed wild animal sensitivity to MTBE in the environment, 
humans are extremely sensitive to the chemical.  The Association of California Water 
Agencies reports that humans can consistently smell the chemical in the water at 15 ppb 
(Pirnie 1998).   Only one-third of a gallon of MTBE is required to bring the drinking 
water consumed daily by 90,000 people to a contaminant level of 15 ppb.  It is therefore 
safe to assume that even small amounts of raw MTBE from snowmobile exhaust leaching 
into snowpack and watersheds within National Forest boundaries should be considered a 
threat to the quality of Forest water and snow resources, with perhaps more serious 
implications for wildlife. 
 
More research is needed on the suspected human health risks of MTBE,5 but EPA 
confirms that in laboratory animals a lifetime exposure to MTBE in air causes cancer.  

                                                 
5According to reports, however, the acute toxicity of MTBE is comparable to the known human 

carcinogen and reproductive toxin benzene.  Dr. Myron Mehlman, an adjunct Professor of Public Health at 
the Robert Wood Johnson Medical School and editor of Toxicology and Industrial Health, believes that 
research shows that MTBE is a human carcinogen, causing the same cancers in laboratory animals as 
benzene, and at the same dosage levels (Bluewater Network 1999 citing personal communication with Dr. 
Mehlman).   Considering that the EPA requires reporting of any benzene spill exceeding one pound due to 
its highly toxic properties and that snowmobiles, as previously reported, dump a pound of unburned MTBE 
into the environment every 1-2 hours, the presence of MTBE in gasoline as a highly water soluble and 



 

 

Animals exposed to small amounts to MTBE show kidney damage and other adverse 
effects on the developing fetus.6 The toxic effects of MTBE on micro-organisms, marine 
life, and vegetation have also not been extensively studied.  According to preliminary 
reports from researchers at the University of California at Davis, MTBE is acutely toxic 
to various aquatic organisms at concentrations as low as 44 parts per billion (ppb), and 
bacterial assays are most sensitive in terms of toxicity measured at 7.4 ppb over a 
relatively short 48 hour period. 
 
The combustion byproducts and human metabolites of MTBE are also a concern for 
snowmobilers and other recreationists exposed to snowmobile emissions, and may be a 
concern for the environment.  MTBE reacts with natural oxygen and hydrogen molecules 
in the air to form tertiary butyl-formate (TBF), an extremely destructive compound to 
tissues of mucous membranes and the upper respiratory tract. MTBE combustion also 
increases airborne concentrations of formaldehyde, an EPA-listed "probable" human 
carcinogen and a confirmed immune system suppressant.  Peter Joseph, Professor of 
Radiologic Physics at the University of Pennsylvania -School of Medicine, believes that 
these byproducts of MTBE are responsible for creating major public health problems, 
including an explosion in asthma beyond anything experienced in human history 
(Bluewater Network 1999 citing a personal communication with Dr. Joseph).  EPA also 
confirms that the human metabolites of MTBE are tertiary-butyl alcohol (TBA) and 
formaldehyde.  TBA is listed as "harmful or fatal if swallowed," and also suppresses the 
immune system.  In Wilmington, North Carolina, every one of 175 patients tested was 
found to have MTBE in their blood which resulted in significant immune system 
suppression (Bluewater Network 1999 citing a personal communication with Dr. Joseph). 
 
Ozone 
 
Pollutants generated by OSVs not only contain dangerous levels of airborne toxins, but 
can lead to the formation of additional ground level ozone from the photochemical 
reaction of released nitrogen and hydrocarbons.  Health risks associated with exposure to 
smog and nitrogen include respiratory complications such as coughing, chest pain, heart 
problems, asthma, concentration lapses and shortness of breath.  Elderly individuals and 
children are particularly sensitive to ground level ozone and nitrogen. 
 
Aquatic and Terrestrial Impacts 
 
Pollutants from snowmobile emission, including the highly persistent PAHs, are stored 
within the snowpack (Ingersoll, 1998). During spring snowmelt, these accumulated 
pollutants are released causing elevated acidity levels in surrounding waterways and 
resulting in higher death rates for aquatic insects and amphibians (Charette et. al., 1990). 

                                                                                                                                                 
persistent suspected carcinogen, with projected yet unstudied effects on water and aquatic life, exacerbates 
the threat of significant air and water emissions from snowmobiles.  

6EPA MTBE information obtained from the agency's Drinking Water Contaminant Candidate List 
(CCL), (http://www.epa.gov), June, 1998. 



 

 

The impact of the spring release of pollutants may have far-reaching consequences for 
surrounding watersheds. Acidity fluctuations can disable a watershed's ability to regulate 
its own pH level, which could trigger system-wide problems and result in a long-term 
alteration of an entire ecosystem (Shaver et. al., 1998). 
 
The direct deposition of unburned fuel into the environment represents a substantial 
impact caused by OSVs.  As previously noted, two-stroke engines release more than 25 
percent of their fuel unburned into the environment. A 2001 survey of snowmobilers in 
Wyoming revealed that on average snowmobilers use more than 11 gallons of fuel per 
visit (McManus, 2001). There are an estimated 340,200 annual snowmobile visits to 
Wyoming’s Bridger Teton National Forest (National Visitor Use Monitoring data). By 
overlaying the daily fuel consumption on the estimated annual snowmobile visits it 
appears that each winter snowmobiles discharge more than one million gallons of 
unburned fuel into the Bridger-Teton National Forest. If extrapolated across the Snowbelt 
NFS lands, the amount of unburned fuel discharged directly into the snowpack by OSV 
use is staggering.  
 
While two-stroke engines have since been banned in Yellowstone National Park (one of 
the only such bans in the U.S.), during the 1990’s when two-stroke engines were in use, 
toxic raw fuel and air emissions accumulated in Yellowstone’s snowpack along rivers, 
streams and lakes and roads where snowmobile use occurred.  Ingersoll et. al., (1997) 
found increased levels of sulfates and ammonium in Yellowstone's snowpack compared 
to baseline conditions.7  Pollutants "locked" in the snowpack are released very rapidly 
during the first few days of snow melt.  Researchers found that 80 percent of acid 
concentrates are released in the first 20 percent of snowmelt, and that this acid pulse is a 
major cause of death for aquatic insects and amphibians (Rawlins 1993, Hagen and 
Langeland, 1973).  This acid pulse may also reduce the acid neutralizing capacity of 
aquatic systems, particularly those found at high elevations which typically are less 
capable of neutralizing acid deposition.8   In one study, Charette et al. (1990) determined 
that "during the spring melting, the massive liberation of atmospheric pollutants 
accumulated in the snow cover is connected to a very important increase of acidity, 
which may be more than 100 times higher than the usual acidity level in surface water."    
 
Several studies have determined that the survival, productivity, and distribution of 
amphibians are drastically impacted by increasing acidity (Cooke and Frazier 1976, 
Beebee and Griffin 1977, Saber and Dunson 1978, Freda and Dunson 1985).  Kiesecker 

                                                 
7Research in the Sierra Nevada in California and the Colorado Rockies has shown that a 

temporary depression of surface-water pH and alkalinity and a simultaneous increase in sulfate and nitrate 
levels occurs following spring snowmelt (Blanchard et al. 1987).   

8Studies conducted in Yellowstone revealed that "many lakes and streams in Yellowstone are 
susceptible to acidification by atmospheric deposition" (National Park Service 1983).  Similarly, in the 
Forest Service’s Eastside Ecosystem Management Project, it was determined that concentrations of air 
pollutants in the snowpack “are greatest in Wyoming and in a small area within Montana just west of 
Yellowstone National Park.  Some of the largest concentrations of sulfate, nitrate, and acidity were 
measured at sites near Yellowstone.”  (USFS 1996). 



 

 

(1991), for example, found that 60-100 percent of tiger salamander eggs were dead or 
unviable in ponds at pH 5.0 or less, 40 percent were dead or unviable at pH levels 
between 5 and 6, and 20 percent were dead or unviable in water with a pH above 6.0.  At 
pH levels below 6.0, a slower hatching rate, slower growth to maturity, and a decreased 
ability of tiger salamanders to catch and eat tadpoles was observed.   Pierce and Wooten 
(1992) also documented sublethal effects of lowered Ph on amphibians (e.g., slower 
growth of larvae) above the levels that kill embryos.  Increased acidity also may cause 
amphibians to avoid breeding in low pH ponds (Beebee and Griffin 1977). 
 
Harte and Hoffman (1989) studied a declining tiger salamander population in an acid-
sensitive watershed in the Colorado Rockies and concluded that less than half as many 
tiger salamander embryos survived at about pH 5.6 or less compared to those surviving at 
about pH 6.1 or greater and that survival of zooplankton, a common food of the tiger 
salamander, was also drastically affected by increased acidity.  Furthermore, they found 
that only a brief exposure to acid is needed to induce amphibian mortality, that acidified 
water resulted in developmental abnormalities, and concluded that episodic acidification 
may have contributed to the salamander population decline.9  Based on their results, 
Harte and Hoffman (1989) theorized that there are at least five possible mechanisms by 
which episodic acidification might reduce the salamander population.  It might (1) inhibit 
egg development, (2) exert a direct toxic effect upon the hatchlings, (3) exert a direct 
toxic effect upon the adult population, (4) inhibit reproductive activity, (5) damage the 
food chain (See also, Schindler et. al., 1985).  Other amphibians, including boreal toads, 
chorus frogs, and northern leopard frogs also experience significant mortality when water 
pH is between 4.3 and 4.9 (Corn and Vertucci 1992).   
 
In a study on the impact of two-stroke emissions on fish, Balk et. al., (1994) determined 
that hydrocarbons disrupt normal biological functions (e.g. DNA adduct levels, enzyme 
activity), including cellular and sub-cellular processes, and physiological functions (e.g. 
carbohydrate metabolism, immune system).10 

                                                 
9While tiger salamanders have been determined to be particularly sensitive to increased acidity, 

the impact can effect the entire ecosystem.  In Ontario, the artificial acidification of a lane from Ph 6.7 to 
Ph 5.0 resulted in an increase in biomass and change in species composition of phytoplankton when pH 
dropped below 6.0 (Findlay and Kasian 1986). 

10Additional evidence of such impacts comes from toxicologist James Oris and his colleagues at 
Miami University who conducted a study on the effects of hydrocarbon pollution from two-stroke marine 
engines, the exact same engine used by snowmobiles, on fish growth.  The study, funded by the National 
Marine Manufacturers Association, found fish growth to be decreased by as much as 46% as a result of 
exposure to two-stroke water pollution. Although the study addressed concern about marine engines, 
snowmobiles are capable of creating similar levels of water pollution in streams, lakes and rivers due to 
frozen or trapped hydrocarbon pollution in snowpack and polycyclic aromatic hydrocarbon contamination 
described above. 



 

 

Serious disruption of fish reproduction and fry survival also seems likely.11  (See also, 
Tjarnlund et. al., 1995, 1996).  Baker and Christensen (1991), for example, found that 
embryo and fry of rainbow trout have increased mortality at about pH 5.5.  Adams (1975) 
also found that the influence of lead and hydrocarbon on stamina, measured by ability to 
swim against a current, was significantly less in trout exposed to snowmobile exhaust 
than in control fish; the exposed fish made fewer tries to swim against the current, and 
swam for shorter lengths of time before resting.12  
 
Pollution from OSV exhaust contains a number of elements which are damaging to 
vegetation.  While the amount of pollutants emitted by two-stroke engines are greater 
than those emitted by four-stroke engines, the elements in the emissions, except for the 
unburned fuel emitted by two-stroke engines, are similar and include: 1) carbon dioxide 
which may act as a fertilizer and cause changes in plant species composition (Bazzaz & 
Garbutt 1988, Hunt et al. 1991, Ferris and Taylor 1995); 2) sulphur dioxide which is 
taken up by vegetation and can cause changes in photosynthesis (Winner and Atkinson 
1986, Iqbal 1988, Mooney et. al., 1988); 3) oxides of nitrogen which may be harmful to 
vegetation or may act as a fertilizer, causing changes in plant species composition 
(Rogers and Campbell 1979, Falkengren-Grerup 1986, Iqbal 1990); 4) organic gases such 
as ethylene, to which plants may be extremely sensitive (Gunderson and Taylor 1988, 
Taylor et. al., 1988); and 5) heavy metals which may cause phytotoxic damage (Atkins 
et. al., 1982).  Ozone, which is formed by the photochemical reaction of released nitrogen 
and hydrocarbons, may also injure plants and affect plant species composition (Reich and 
Amundson 1985, Becker et. al., 1989, Ashmore and Ainsworth 1995, Warwick and 
Taylor 1995). 
 
Shaver et. al., (1988) reported that the effects of pollutants can be both biological and 
ecological, and both acute and chronic.  Such effects on plants include foliar injury, 
reduced productivity, tree mortality, decreased growth, altered plant competition, 
modifications in species diversity, and increased susceptibility to diseases and pests.  
Alterations to the vegetative community are also likely to result in implications to 
herbivores and other ecosystem components.  In addition, ingestion by herbivores of trace 
elements deposited on leaf surfaces may lead to other impacts to the individual organism 
and throughout the food chain. 
 

                                                 
11Juttner, et al. (1995) determined that the toxicity of water contaminated by a two-stroke engine 

was far higher than contamination caused by four-stroke engine or a catalyst equipped two-stroke engine.  
Two-stroke engines also emitted significantly more hydrocarbons and volatile organic compounds into the 
water than a four-stroke engine (Juttner, et al. 1995a). Experiments which replaced gasoline with 96 
percent ethanol reduced the persistent toxicity but the toxicity of freshly contaminated water was still high.  
Modifying the lubricating oils used in the fuel blend, on the other hand, had little effect on toxicity. 

12It is not clear in Adams (1975) whether the lead or hydrocarbons, or both, reduced the stamina 
measured in laboratory fish.  Lead contamination is not as great a concern currently because of the 
existence and use of unleaded fuels.  Unleaded fuel, however, contains trace amounts of lead which may 
accumulate in the environment causing adverse environmental impacts. 



 

 

The EPA has adopted emission standards for new machines. Unfortunately, several 
factors serve to reduce their impact and even trivialize them. The standards adopted do 
not eliminate noxious emissions but only reduce the amount of CO and HC emissions by 
50 percent (Rivers and Menlove, 2006). Further, manufacturers have until 2012 to bring 
their fleets into compliance and they may meet the standards by using “fleet averaging,” 
which means that each manufacturer’s production fleet would only have to, on average, 
meet these emission reductions (NPS, 2000). Some of the models may continue to exceed 
the standard as long as other models beat the standard. High powered mountain, powder, 
and hill-climbing snowmobiles – those used in the backcountry–will surely exceed the 
emissions standard. Additionally, the standard only applies to stock models. Since the 
aftermarket parts sales are such an important part of a retailer’s revenue, it can be 
expected that many machines will be retrofitted, escaping the standards altogether (Rivers 
and Menlove, 2006). Finally, all existing snowmobiles are grandfathered into the EPA 
regulation.  
 
Permitting unregulated use of OSVs on NFS lands fails to safeguard these areas from 
significant water and air pollution which threaten Forest resources, including wildlife, 
and Forest users.  Such impacts are inconsistent with provisions set forth in the Clean 
Water Act, the Clean Air Act amendments of 1990, applicable Executives Orders, and 
USFS regulations and policies.   

 

Noise Pollution 

Natural soundscapes are intrinsic elements of the environment and are necessary for 
natural ecological functioning (Burson, 2008).  Noise from snowmobiles severely affects 
the winter soundscape and impacts both wildlife and other visitors. Animals exposed to 
high-intensity sounds suffer both anatomical and physiological damage, including both 
auditory and non-auditory damage (Brattstrom and Bondello1983).   

Sounds can occur in both a continuous and intermittent manner.  At high intensities, 
sounds can have a deleterious impact on human hearing if sustained for certain lengths of 
time (Brattstrom and Bondello 1983).  Intermittent sounds or startle noises have been 
shown to have many effects on humans including annoyance, disruption of activity, 
increase in heart rate, vasoconstriction, increase in blood pressure, stomach spasms, 
headaches, stress, fetal convulsions, ulcers, and coronary disease (Baldwin and Stoddard 
1973, Brattstrom and Bondello 1983).  However, the larger, more sophisticated, better 
protected human ear is capable of withstanding high intensity sounds which easily 
damage smaller, more simplistic ears of many species of wildlife (Brattstrom and 
Bondello 1983) and thus animals may be more affected by noise compared to humans.  
Thus, a vehicle noise limit acceptable in urban areas may be capable of severely 
damaging the hearing of exposed wildlife populations (Brattstrom and Bondello 1983). 

Indirectly, the noise generated by OSVs can adversely impact animals impairing feeding, 
breeding, courting, social behaviors, territory establishment and maintenance, increasing 
stress, and/or by making animals or their young more susceptible to predation (Janssen 
1978, Weinstein 1978, Luckenbach 1975, Wilshire et. al., 1977, EPA 1971, Bury 1980, 
Jeske 1985, Burger 1981, Vos et. al., 1985, Baldwin 1970, Rennison and Wallace 1976).  



 

 

According to the Environmental Protection Agency, noise acts as a physiological stressor 
producing changes similar to those brought about by exposure to extreme heat, cold, pain, 
etc. (EPA 1971).  The EPA states that: 

“Clearly, the animals that will be directly affected by noise are those capable of 
responding to sound energy and especially the animals that rely on auditory signals to 
find mates, stake out territories, recognize young, detect and locate prey and evade 
predators.  Further, these functions could be critically affected even if the animals 
appear to be completely adapted to the noise (i.e., they show no behavioral response such 
as startle or avoidance).  Ultimately it does not matter to the animal whether these vital 
processes are affected through signal-masking, hearing loss, or effects on the neuro-
endocrine system.  Even though only those animals capable of responding to sound could 
be directly affected by noise, competition for food and space in an ecological niche 
appropriate to an animal’s needs, results in complex interrelationships among all the 
animals in an ecosystem.  Consequently, even animals that are not responsive to or do 
not rely on sound signals for important functions could be indirectly affected when noise 
affects animals at some other point in the ecosystem.  The ‘balance of nature’ can be 
disrupted by disturbing this balance at even one point.” 

Furthermore, the EPA anticipates that the consequences of a loss of hearing ability could 
include a drastic change in the prey-predator situation.  It states: 

“The animal that depends on its ears to locate prey could starve if auditory acuity 
decreased, and the animal that depends on hearing to detect and avoid its predators 
could be killed.  Reception of auditory mating signals could be diminished and affects 
reproduction.  (Masking of these signals by noise in an area could also produce the same 
effect). Detection of cries of the young by the mother could be hindered, leading to 
increased rates of infant mortality or decreased survival rates.” 

A published noise study from Yellowstone involving four-stroke machines shows that 
under a “best case scenario” (upwind, no temperature inversion, soft snow) snowmobiles 
were audible at distances of up to a half mile (NPS, 2000).  When there was a 
temperature inversion or firm snow, or for those downwind of a snowmobile, the 
machines could be heard more than two miles away (NPS, 2000). At Yellowstone’s 
Shoshone Geyser Basin, four-stroke snowmobiles were audible from 8 miles away 
(Burson, 2008). Other reports document snowmobile audibility up to 20 miles away 
(NPCA, 2000). The typical practice of snowmobilers to ride in groups (Snook, 1997) 
further amplifies noise levels. 

Aftermarket modifications to snowmobiles continue to defeat reductions in noise. This 
practice is popular and is in part driven by market forces. As explained in an article in 
“Snowmobile Online” by Jerry Mathews, of Starting Line Products, “in the past, 
aftermarket systems have typically increased the noise level somewhat (in some cases 
immensely), as well as boosted the power (Mathews, 2002). This practice has been 
widely accepted and wasn’t a large problem until just recently because these sleds were 
mostly used for racing, not pleasure riding. With more and more snowmobilers 
modifying their sleds and using them strictly for pleasure riding, it makes noise level 
enforcement difficult (Rivers and Menlove, 2006). 



 

 

Wildlife Disturbance 

Over Snow Vehicles can cause mortality, habitat loss, and harassment of wildlife (Boyle 
and Samson, 1985; Oliff et. al., 1999). While most animals are well adapted to survival in 
winter conditions, the season creates added stress to wildlife due to harsher climate and 
limited foraging opportunities (Reinhart, 1999). Deep snow can increase the metabolic 
cost of winter movements in ungulates up to five times normal levels (Parker et. al., 
1984) at a time when ungulates are particularly stressed by forage scarcity and high 
metabolic demands. Disturbance and stress to wildlife from snowmobile activities during 
this highly vulnerable time is dire. Studies of observable wildlife responses to 
snowmobiles have documented elevated heart rates, elevated glucocoritcoid stress levels, 
increased flight distance, habitat fragmentation as well as community and population 
disturbance (Baker and Bithmann, 2005). 

Snowmobiles have been implicated in the direct and indirect mortality of  wildlife, 
including coyotes and gray wolves, by chasing them until they succumb to exhaustion, by 
intentionally striking the animals (Baldwin 1970, Malaher 1967, Wettersten 1971, 
Kopischke 1973, Heath 1974), by adversely impacting an animal’s critical energy 
balance potentially resulting in increased mortality and/or decreased productivity, or by 
making the animal more vulnerable to predation as a result of displacement to 
unknown\marginal habitat or due to exhaustion.13 

In addition to the direct physiological stress of snowmobiles, evidence suggests that 
popular winter trails can fragment habitat and wildlife populations. Winter trails through 
surrounding wilderness areas or other core areas create more “edge effect” (the negative 
influence of the periphery of a habitat on the interior conditions of a habitat) and thereby 
marginalize the vitality of some species (Baker and Bithmann, 2005).  In addition to the 
edge effect of groomed winter trails, off-trail riding or cutting trails through forested 
areas can further increase edge effects and fragmentation of habitat (Biodiversity 
Conservation Alliance, 2002).  

In Yellowstone, Aune (1981) reported that heavy snowmobile traffic inhibits free 
movement of animals across roads to preferred grazing areas and temporarily displaces 
wildlife from areas immediately adjacent to the roads.  Cole and Knight (1991) have also 
noted the displacement of elk along the roads during periods of fairly continuous travel 
by snowmobiles in the Madison and Firehole River Valleys of Yellowstone. 

While winter climate, particularly snow, has an enormous impact on animal energy 
expenditures and stress, that impact is exacerbated by human-caused disturbance, 
including snowmobiling or other OSV use (See, Bury 1978 for a general description of 
the impacts of snowmobiles on wildlife).  Indeed, researchers have suggested that 
additional human caused stress on wildlife in the winter is undesirable (Dorrance et. al., 

                                                 
13Huff et al. (1972) in a survey of land and wildlife agency officials found that 62 % of game and 

fish enforcement personnel, 43 % of general game and fish personnel, 28 % of parks and recreation 
personnel, and 22 % of the forestry personnel felt that snowmobiles were either very harmful or moderately 
harmful through such activities as disruption of daily activity patterns, increased stress and energy 
expenditures, and chasing deer either intentionally or inadvertently by curious snowmobilers.   



 

 

1975, Greer 1979, Moen 1976), since it may increase energy use and stress resulting in 
increased mortality, decreased productivity, and changes to behavioral adaptations (Moen 
1976, Freddy 1977). 

In many instances, snowmobiles induce animal flight, causing increased energy 
expenditures.14  In Yellowstone National Park, for example, evasive maneuvers in 
response to snowmobiles have been documented in a number of species, including elk 
and mule deer.  These maneuvers result in increased energy expenditures for the affected 
wildlife.15  For example, Aune (1981) reported flight distances of 33.8 meters for elk and 
28.6 meters for mule deer in response to snowmobiles in Yellowstone.  The energy cost 
estimates calculated for these impacts were 4.9 to 36.0 kcal in elk and 2.0 to 14.7 kcal in 
mule deer per disturbance (Parker et. al., 1984).16  These energy expenditures are roughly 
equivalent to the necessary additional consumption of 4.3 - 31.7 grams of dry forage 
matter by elk and 1.8 - 12.9 grams by mule deer each time a disturbance occurs. 
Severinghaus and Tullar (1978) theorize that for white-tailed deer, during a 20-week 
winter with snowmobile harassment each weekend, “food enough for 40 days of normal 
living would be wasted just escaping from snowmobiles."  

While traveling on continuous packed surface greatly reduces the energy expenditure of 
wildlife it also increases their risk of getting hit (Richens and Lavigne, 1978). 
Furthermore the energy savings associated with the use of groomed trails may 
unnaturally increase animal survival and productivity causing a disruption to population 
dynamics and movement, distribution patterns, and habitat use patterns.  While ungulates 
are known to use groomed trails (Aune 1981, Richens and Lavigne 1978, Meagher 1993, 
1997) predators, such as red fox (Neumann and Merriam 1972) and wolves (International 
Wolf 1992, Paquet et. al., 1997) have also been documented to use snowmobile trails17 
providing them access to area with potential prey which may have otherwise been 
unavailable due to snow depth.  This allows coyotes to compete directly with lynx 
resulting in potential adverse impacts to the viability of this threatened species 
(Biodiversity Conservation Alliance, 2002).  Consequently, snowmobiles trails may 

                                                 
14It is important to note that snowmobile impacts on wildlife are not limited to a limited number of 

species, but rather affect a number of species, including avian species.  Examples of snowmobile impacts 
which are associated with Yellowstone National Park are not limited to the Park but are indicative of 
broader impacts on public and private lands where snowmobiles are used.   

15Indeed, of all recreational activities studied by Aune (1981), the most significant expenditures of 
energy created by recreationists occurred “during interaction along the groomed snowmobile trail and when 
photographers moved up for a closer shot.” 

16Similarly, Freddy et. al., (1986) documented that mule deer moved 158 meters when fleeing 
from a single encounter with a snowmobile resulting in energy costs per encounter of 10-22 kcal or 0.4-0.8 
percent of the daily metabolizable energy.  If disturbed by snowmobiles while grazing, the cost per 
encounter was 0.6-1 percent of their daily metabolizable energy.  If disturbed while lying down, the energy 
expenditure per encounter increased from 2 to 10-25 kcal due to the flight response exhibited by the deer.   

17Huff et al. (1972) found that mammals used snowmobiles trails more during times of deep snow 
or drifting and when traffic on the snowmobile trail was lowest. 



 

 

seriously disrupt the natural dynamics and ecology of ungulates, predator population 
dynamics and ecology, and predator-prey interactions.  

While some animals may become accustomed to snowmobiles (Meagher 1993, Aune 
1981), this does not mean that snowmobile impacts to the species are benign.  The 
decrease in animal response to a particular stimulus over time may be in response to a 
progressive weakening of an animal's physical condition throughout the winter (Richens 
and Lavigne 1978, Severinghaus, 1947) and/or to preserve critical winter energy stores. 
Thus, although an animal's physical response to a particular stimulus may decrease in 
intensity with time, internal or physiological responses (e.g. stress levels, heart rate) may 
consistently rise as a result of such stimuli (Moen et. al., 1982, MacArthur et. al., 1979, 
Moen et. al., 1978a, Thompson et. al., 1968, Rongstad 1980).  Such an increase may 
impair the survival and productivity of an animal. 

As another consequence of disturbance, stress can, particularly if prolonged, cause 
substantial adverse impacts on individual animals.  Stress may be caused by both physical 
and psychological factors, but, in either case stress results in physiological changes to the 
animal.  OSV use, for example, may cause both physical and psychological stress to a 
wide range of animals as a result of noise impacts, pollution impacts, activity patterns, 
and direct and indirect harassment or disturbance.  The effects of recreation-induced 
stress, including lower reproductive output (Geist, 1978), however, may not be evident 
immediately, but rather may appear days, weeks, months, or years after disturbances 
(Gutzwiller, 1991).  Moreover, recreation-induced stress may exacerbate the effects of 
disease and competition, and lead to higher mortality well after disturbances occur 
(Gutzwiller, 1991).    

Subnivian Mammals 

Winter temperatures, even with snow cover, are stressful to small mammals (Mezhzherin 
1964, Schwartz et. al., 1964, Fuller 1969, Fuller et al. 1969, Brown 1970, Beer 1961).18  
Many small mammal species depend on the space between the frozen ground and the 
snow to live. When snow compaction from snowmobiles occurs, the subnivean (below 
snow) space temperatures decrease, which can lead to increased metabolic rates in these 
small mammal species. If the subnivean air space is cooled by as little as 3 degrees 
Celsius, the metabolic demands of small mammals living in the space would increase by 
about 25 calories per hour (Neumann and Merriam, 1972).  

Compaction can also create barriers that restrict movement of these small species that 
travel through tunnels in the subnivean space. As the subnivean trails are cut off these 
small mammals are forced up to the surface where they are vulnerable to predation 
(Canadian Wildlife Federation, 1998). Compaction can also restrict subnivian mammal 
movement to the point of causing asphyxiation, as oxygen flow is restricted and carbon 
dioxide builds up to deadly levels (Canadian Wildlife Federation, 1998). 

                                                 
18Snow cover is important to the survival of subnivean wildlife in north temperate and arctic 

latitudes because of the protection it affords from stresses of direct exposure to the severe winter climate 
and predation (Geiger 1965, Mail 1930, Formozov 1946, Pruitt 1957). 



 

 

Jarvinen and Schmid (1971) determined through controlled experiments that compaction 
due to snowmobile use reduced rodent and shrew use of subnivean habitats to near zero, 
and attributed this decline to direct mortality, not outmigration. In a study in Minnesota, 
Rongstad (1980) found that intensive snowmobiling on an old field eliminated the small 
mammal population in the layer between the ground and snow.  Killing of subnivean 
species could well reduce the population of species preying upon them -- hawks, owls, 
foxes (Brander 1974).   

Cutthroat Trout 

The most diverse trout species in North America, native cutthroat trout are found along 
the Pacific Northwest coast, in the Cascade Range, the Great Basin, and throughout the 
Rocky Mountains. The cutthroat species has evolved through geographic isolation into at 
least ten subspecies, each native to a different major drainage basin (Duff, 1996). Two of 
the sub-species (the Yellowfin cutthroat trout and the Alvord cutthroat trout) are extinct. 
Three other subspecies (Lahontan cutthroat trout, Paiute cutthroat trout, and Greenback 
cutthroat) are listed on the U.S. Endangered Species List as threatened. Due to population 
declines several other subspecies, including Colorado River cutthroat trout, Westslope 
cutthroat trout, Bonneville cutthroat trout, and Yellowstone cutthroat trout have been 
considered for protection under the Endangered Species Act (Duff, 1996).  

Trout can be directly impacted by snowmobile traffic across ice. Snowmobiles riding on 
top of ice can disturb trout concentrations in over-wintering areas. These disturbances 
place high energy demands on trout, and could be quite serious in oxygen depleted water 
(NPS, 2003). In addition to the direct mechanical impacts of snowmobiles on fisheries, 
the pollution associated with snowmobile emissions has been shown to degrade water 
quality and adversely impact fish (NPS, 2003; Ruzycki and Lutch, 1999).  

In a study on the impact of two-stroke emissions on trout, Balk et. al., (1994) determined 
that hydrocarbons disrupt normal biological functions (e.g. DNA adduct levels, enzyme 
activity), including cellular and sub-cellular processes, and physiological functions (e.g. 
carbohydrate metabolism, immune system).19  Serious disruption of trout reproduction 
and fry survival also seems likely.20  (See also, Tjarnlund et. al., 1995, 1996).  Adams 

                                                 
19Additional evidence of such impacts comes from toxicologist James Oris and his colleagues at 

Miami University who conducted a study on the effects of hydrocarbon pollution from two-stroke marine 
engines, the exact same engine used by snowmobiles, on fish growth.  The study, funded by the National 
Marine Manufacturers Association, found fish growth to be decreased by as much as 46% as a result of 
exposure to two-stroke water pollution. Although the study addressed concern about marine engines, 
snowmobiles are capable of creating similar levels of water pollution in streams, lakes and rivers due to 
frozen or trapped hydrocarbon pollution in snowpack and polycyclic aromatic hydrocarbon contamination 
described above. 

20Juttner, et al. (1995) determined that the toxicity of water contaminated by a two-stroke engine 
was far higher than contamination caused by four-stroke engine or a catalyst equipped two-stroke engine.  
Two-stroke engines also emitted significantly more hydrocarbons and volatile organic compounds into the 
water than a four-stroke engine (Juttner, et al. 1995a). Experiments which replaced gasoline with 96 
percent ethanol reduced the persistent toxicity but the toxicity of freshly contaminated water was still high.  
Modifying the lubricating oils used in the fuel blend, on the other hand, had little effect on toxicity. 



 

 

(1975) also found that the influence of lead and hydrocarbon on stamina, measured by 
ability to swim against a current, was significantly less in trout exposed to snowmobile 
exhaust than in control trout; the exposed trout made fewer tries to swim against the 
current, and swam for shorter lengths of time before resting.21  

A study by Ruzycki and Lutch (1999) used captive brook trout to determine effects of 
snowmobile emissions on fish. The exhaust components taken up by the trout correlated 
with the levels present in the environment due to snowmobile use. The uptake of 
hydrocarbons occurs through the gills during respiration. Hydrocarbons initially rest on 
the surface of the water, but eventually sink, potentially impacting invertebrate and fish 
species, also accumulating in sediments. Hydrocarbons are incorporated into fatty tissues 
in a similar way to chlorinated hydrocarbon pesticides (Ruzycki and Lutch, 1999). Even 
at extremely low levels of hydrocarbon pollution trout may experience chromosome 
damage, retarded growth, disruption of normal biological functions, and death (Ruzycki 
and Lutch, 1999).  

OSV use adds to other contributing factors including habitat, overfishing, whirling 
disease, and the introduction of non-native fishes (Duff, 1996) in leading to declining 
native cutthroat populations. 

White-Tailed Ptarmigan 

White-tailed Ptarmigan (Lagopus leucura) is the smallest bird in the grouse family. 
White-tailed Ptarmigan are found in alpine habitats from south-central Alaska and 
northwest Canada south through the Cascade Mountains in Washington and the northern 
Rocky Mountains. Their distribution continues farther south on a more irregular and local 
basis through the southern Rocky Mountain ranges of Colorado and northern New 
Mexico (Braun et. al. 1993). The Rocky Mountain Region (R2) of the U.S. Forest 
Service Rocky lists white-tailed Ptarmigan as a sensitive species (USDA 2001).  

 
White-tailed Ptarmigan reside in alpine areas at or above timberline. They do not migrate 
and remain in the alpine tundra above treeline during the winter (Braun et al. 1993). 
Human disturbance including snowmobile activity can reduce the availability of winter 
forage for white-tailed ptarmigan (Anrews and Righter 1992). In order to protect White-
tailed Ptarmigan Braun (1980) recommends the total exclusion of off-road vehicles from 
their habitat.  

Ungulates 

It has been widely documented that snowmobile activity disturbs wintering ungulates 
through physiological stress (Canfield et. al., 1999) resulting in increased movements 
(Dorrance et. al., 1975; Eckstein et. al., 1979; Aune 1981, Freddy et. al., 1986; Colescott 
and Gillingham 1998) and higher energy expenditures (Canfield et. al., 1999). The 

                                                 
21It is not clear in Adams (1975) whether the lead or hydrocarbons, or both, reduced the stamina 

measured in laboratory fish.  Lead contamination is not as great a concern currently because of the 
existence and use of unleaded fuels.  Unleaded fuel, however, contains trace amounts of lead which may 
accumulate in the environment causing adverse environmental impacts. 



 

 

physiological stress from snowmobile noise produces changes similar to those brought 
about by exposure to extreme heat, cold, or pain (EPA, 1971).  During winter, when 
efficient energy expenditure is extremely important to an animal’s survival, an additional 
stressor such as noise can throw off an animal’s energy balance and is a serious threat to 
predator-prey relationships, mating, and reproduction, raising young, and staking out 
territories (EPA, 1971).  

The flight response of ungulates to snowmobiles has been documented in a number of 
species (Aun, 1981; Hardy, 2001; Sevinhause and Tullar, 1978; and Freddy et. al., 1986). 
A study of mule deer in north-central Colorado displayed responses to snowmobiles that 
ranged from benign to panic. Some of the less overt responses include increased 
metabolism, lowered body weight, reduced fetus size, and a withdrawal from suitable 
habitat (Freddy et. al., 1986). A study conducted in Minnesota found that home range 
size, movement, and distance from radio-collared deer to the nearest trail increased with 
snowmobile activity (Dorrance et. al., 1975). 

Snowmobiles have been observed to displace elk from preferred habitat (Hardy, 2001; 
Freddy et. al., 1986). Researchers also found that stress hormones in elk living in 
Yellowstone National Park fluctuated weekly, rising and falling in direct correlation with 
snowmobile activity (Creel, 2002). In one study, researchers found that large ungulates 
are disturbed by snowmobiles at distances over 1,250 feet (Blue Water Network, 2002). 
A recent study in Oregon found mechanized forms of recreation caused significantly 
larger reductions in feeding time and increases in travel time for elk than non-mechanized 
forms of recreation (Naylor, et. al, 2008) 

Moose generally winter in willow and deciduous habitats adjacent to conifer stands at 
elevations where the snowpack is shallower and mobility is greater. Conflicts with winter 
recreation continue to increase moose habitat fragmentation and decrease moose habitat 
effectiveness (Colescott and Gillingham, 1998, WG&FD, 2003). 

In regard to deer, Dorrance et. al., (1975) suggest even low intensity snowmobile activity 
can result in displacement, increased movement, and an increase in home range sizes.  
Huff and Savage (1972) also reported that snowmobile activity resulted in altered home 
range sizes of deer and deer displacement into suboptimal habitat. In studies involving 
captive white-tailed deer Moen et. al, (1982) demonstrated an increase in the heart rate of 
the deer at least 250 percent over baseline levels as a result of snowmobile activity even 
when the animals did not stand up or move away (See also, Freddy 1977).  In response to 
these findings, Moen et. al., (1982) concluded that:  “Increases in heart rate and 
additional movements caused by encounters with snowmobiles must increase rather than 
decrease energy expenditures by deer.  Such increases have the potential to affect the 
productivity of individuals and, ultimately, of the population.”  

Compaction of snow by snowmobiles may cause significant increases in energy costs by 
ungulates digging to access vegetation (Fancy and White 1985).  Fancy and White (1985) 
reported that the amount of energy expended by caribou digging in snow to access 
forages was, on average, 118 J, 219 J, and 481 J per hoof stroke in uncrusted, hard 
crusted, and snowmobile compacted snow, respectively. 



 

 

Threatened, Endangered, and Sensitive Species 

In addition to adverse impacts to ungulates, OSVs have also been documented to directly, 
indirectly, and cumulatively impact federally protected species.  For imperiled species 
like the grizzly bear, gray wolf, lynx, wolverine OSV use can cause disturbance, 
adversely impact animal energetics, negatively impact prey/carrion availability, cause 
habitat abandonment, and can otherwise impact predator/prey interactions to the 
detriment of the species.22 

Canada Lynx 

In 2000 the Canada lynx (Lynx canadensis) was listed as a Threatened Species under the 
endangered Species Act for the lower 48 states.  OSV trails that are created by winter 
recreation and forest management activities enable coyotes to access lynx habitat not 
normally accessible to them (Koehler and Aubry 1994, Buskirk, 2000, Brunnel, et.al., 
2006). This was evident in a study in Utah by Brunnel et.al., (2006) that found the 
presence of snowmobile trails a good indicator of coyote activity in deep snow areas. 
Over 90 percent of coyote tracks observed in the Brunnel et.al., (2006) study were less 
than 350 meters from a snowmobile trail. On Wyoming’s Togwotee pass Burghardt 
(2009) also found snowmobiles are facilitating coyote access to lynx habitat.  Burghardt 
(2009) reports 100 percent of all observed coyote tracks utilized snow compaction and on 
average coyotes used snow compacted trails for 34 percent of the track. 

Coyotes aggressively compete with, or prey upon, a number of different vertebrate 
species, including Canada lynx, that are adapted and limited to deep snow (Buskirk et. 
al., 2000).  Koehler and Aubry (1994) determined that inter-specific competition during 
late winter, a time when lynx are already nutritionally stressed, may be especially 
detrimental to lynx.23  Consequently, the presence of OSVs and compacted snow roads 
on public lands occupied by lynx are likely to adversely impact the survival and viability 
of such populations. In an effort to mediate competition with coyotes, Brunnel et.al. 
(2006) recommends restrictions are placed on snowmobiles in lynx conservation areas.  

 

 
                                                 

22This is not to suggest that OSV impacts to threatened and endangered species are limited to 
grizzly bears, wolves, and lynx.  Indeed, OSVs may have considerable adverse impacts on other imperiled 
species, including fish and amphibians as a result of pollution, birds due to harassment resulting in nest 
abandonment, and small mammals because of disturbance, displacement, direct mortality, and snow 
compaction resulting from snowmobile use and/or trail grooming.    

23Canada lynx may be displaced or eliminated when competitors (e.g., bobcat, coyote) expand into 
its range (deVos and Matel 1952, Parker et. al., 1983, Quinn and Parker 1987).  The Canada lynx is at a 
competitive disadvantage against those other species because it is a specialized predator, whereas bobcat 
and coyotes are generalists that are able to feed on a wide variety of prey.  Historically, bobcat and coyotes 
have not been able to compete with lynx in areas that receive deep snow, where lynx are much more highly 
adapted (McCord and Cardoza 1982, Parker et. al., 1983, Quinn and Parker 1987).  When snowmobile 
trails are available, coyotes and bobcats, can exert a greater impact on snowshoe hare populations -- the 
predominant prey of the lynx -- than if snowmobile trails were not available (Murray and Boutin 1991).  



 

 

Gray Wolf 

By the 1930’s, the Rocky Mountain gray wolf (Canis lupis) was completely exterminated 
from the continuous 48 States. Listed as an endangered species in 1973, gray wolves have 
naturally reestablished themselves in Northern Montana and were re-introduced to 
Yellowstone National Park and Central Idaho in 1995. Gray wolf populations have 
expanded and the northern Rockies gray wolf has been removed from the Endangered 
Species list though a number of protections remain in place. 

Since wolf survival and production is affected by winter food intake, the availability and 
accessibility of prey in winter affects wolf numbers (Nelson and Mech 1986).  OSV 
trails, whether created by snowmobiles or grooming equipment, may adversely alter 
predator-prey dynamics, habitat use, predator and ungulate movement and distribution 
patterns, thereby affecting the availability and accessibility24 of prey to predators, and 
also affecting community structure and composition (Paquet et. al., 1997).  These trails 
can also facilitate predator expansion into areas where they are more likely to have 
negative interactions with humans, livestock and pets.  

For example, Paquet et. al., (1997) compared wolf use of modified trails (i.e. plowed 
roads, snowmobile trails, and ski trails) to natural trails (i.e. trails made by wildlife) in 
several national and provincial parks in Canada.  Their data reveals that “wolves ... 
clearly preferred established travel routes (modified trails) composed of compacted snow, 
snow free roads, and open areas of shallow snow.”   Wolves also used human-modified 
trails in the winter to cross or traverse upper elevation areas where normally such 
movements would be precluded due to excessive snow depth. 

Similarly, wolves have difficulty moving in snow deeper than 50 cm (Pullianen, 1982).  
Consequently, in Parks like Yellowstone where wolves are present and snow depth in 
some areas may exceed 50 cm, wolf movements and use of these areas may be precluded 
by snow depth.  If modified or groomed trails traverse these areas, however, they provide 
energy and movement efficient travel corridors for wolves to access habitats that 
otherwise would not have been available.  Such an effect, as Paquet et. al., (1997) 
reports, could have unanticipated consequences, including: the modification of wolf 
predation by facilitating movements between patches of prey; changing the relationship 
between habitat use, prey distribution, and topography; altering dispersal patterns; and 
facilitating access to winter ungulate ranges or agricultural areas which would normally 
be unavailable.   

Snowmobiling has been shown to cause stress in wolves. In Minnesota a relatively new 
research technique, fecal analysis, was used to compare the hormone levels of wolves in 
Isle Royale, where there are no snowmobiles, to those of wolves in Voyageurs, where 
snowmobiling is pervasive. The Voyageurs wolves consistently exhibited higher levels of 

                                                 
24Since prey are more easily killed by predators in deeper snow, ungulate use of snowmobile trails 

to access and use alternative wintering sites at lower elevation and with less snow, may adversely impact 
the ability and efficiency of wolves to kill wild prey to meet their nutritional requirements.  In turn, wolves 
may alter their movements to correspond to changes in ungulate movements, and/or may pursue alternative 
prey, including domestic livestock. 



 

 

stress hormones (Creel, 2002). In addition, the scientists noted another direct relationship 
between snowmobiles and stress. When snowmobile use declined 37 percent in 
Voyageurs between the winters of 1999 and 2000, fecal stress hormone levels also 
dropped in the park's wolf population by 37 percent (Creel, 2002). 

Grizzly Bear 

Loss of habitat and high mortality rates resulting from conflicts with humans led to the 
grizzly bear (Ursus arctos) being listed as a threatened species in 1975. In Yellowstone 
the population of grizzly bears has increased from a low of approximately 200 bears in 
the late 1960s to over 600 today. In 2007, grizzly bears were determined to have 
recovered and therefore removed from the endangered species list. In 2009 this decision 
was reversed and grizzly bears were re-listed as a threatened species. 

Though only a few National Forests are occupied by grizzly bears, the adverse impacts of 
OSV use, namely snowmobile use and trail grooming, on grizzly bears in Yellowstone 
demonstrates how OSV can cause indirect impacts that may normally be overlooked.  
These impacts may, however, be applicable to the Targhee, Bridger-Teton, Gallatin, 
Flathead, Lewis and Clark and the Shoshone National Forests since grizzly bears are 
present, snowmobile use is permitted, and the grooming of hundreds of miles of 
snowmobile trails is allowed.  In May 2008 U.S. District Judge Donald Malloy ruled that 
late-season snowmobiling on the Flathead National Forest negatively impacts grizzly 
bear habitat when bears are emerging from their dens and instructed the Forest to curtail 
spring OSV use.  This may also be relevant to other National Forests which may provide 
potential habitat for the future reintroduction of grizzlies.  

While direct snowmobile impacts on grizzlies are limited due to grizzly denning during 
the peak period of snowmobile use,25 recent scientific studies have made it clear that 
indirect impacts are adversely affecting grizzlies.  Indirect impacts result from the altered 
distribution and movement patterns of large ungulates, particularly bison and elk, caused 
by snowmobile trail use.  This leads to a subsequent decrease in the availability and 
accessibility of critical grizzly food sources, namely carrion.26  

 For grizzlies, winter-killed carrion is "an important source of protein" during the crucial 
bear feeding time in the late winter and early spring after den emergence (NPS 1983; 
Knight et. al., 1984).  As stated by Mattson (1997): 

                                                 
25Knight (1976) documented at least one incident where snowmobiles may have disrupted a 

denning grizzly bear causing the bear to relocate to a second den site.  Impacts to denning bears have likely 
increased in recent years due to improvements in snowmobile technology which has created machines 
which can travel further, faster, and which are more powerful than snowmobiles in the past.  As a result, 
areas which previously were inaccessible to snowmobiles, including areas used by grizzly bears for 
denning, have now become accessible. 

26Air pollution impacts to Park vegetation may be another indirect effect of snowmobile use on 
grizzlies.  These impacts may affect all components of the food chain, including grizzly bears and other 
threatened and endangered species, as a result of bioaccumulation of toxins in Park herbivores (See Shaver 
et al. 1988).  



 

 

 “Spring grizzly bear habitat productivity in Yellowstone is a function primarily of 
ungulate availability (Knight et al.1984).  Spring productivity in turn apparently plays a 
major role in determining productivity, condition, and ultimately survivorship of adult 
female grizzlies in the Yellowstone areas.  Knight and Eberhardt (1985) have identified 
female survivorship as key to the future viability of the Yellowstone grizzly bear 
population. Thus, over-winter ungulate mortality and condition are identified as an 
important regulatory factor, and an area where management might potentially benefit the 
Yellowstone grizzly bear population.” 

The availability and use of carrion by grizzly bears is of critical importance for species 
survival and viability.  Considering the decline or variability in other important grizzly 
food items, including the army cutworm moth, cutthroat trout, and whitebark pine nuts, 
the relative importance of carrion as a spring food source for grizzly bears has increased 
(Gunther and Haroldson, 1997).  The availability and accessibility of such carrion, 
however, is adversely affected by snowmobiling activities.    

Grizzlies avoid roads and developments even when carrion is available in those corridors 
(NPS, 1990).  This is of critical importance to bear survival and viability given that most 
spring carrion occurs on ungulate winter ranges that are located at lower elevations, near 
roads and developments (Houston, 1982).  The prevalence of carrion near roads is also 
undeniably influenced by ungulate use of groomed snowmobile roads as travel corridors.  
The groomed roads, therefore, not only alter the natural distribution and movement 
patterns of bison and other ungulates, but also affect grizzly bear access to carrion, 
potentially resulting in reduced bear productivity and survival.27   

Wolverine 

While several petitions to protect wolverines (Gulo gulo) under the federal Endangered 
Species Act have been filed in recent years, the U.S. Fish and Wildlife Service has so far 
decided against all listing attempts. However, wolverines are designated as sensitive on 
many forests and a species of special concern in several States.  

Wolverines occur naturally in low densities and are believed to be territorial (WCS, 
2007). Wolverine parturition primarily occurs mid-winter during the month of February 
(WCS, 2007). Six of the seven natal dens located in the Greater Yellowstone Ecosystem 
by the Wildlife Conservation Society (2007) were in areas without motorized use, i.e., 
designated wilderness, areas inaccessible by vehicle, or national park.  Other wolverine 
biologists have suggested refuge from human activity is important for wolverine 
reproduction (Banci, 1994; Magoun and Copland, 1996). Female wolverines appear to be 
quite sensitive to human disturbance in the vicinity of natal and maternal dens, and may 
abandon dens and move their kits a considerable distance if they detect human presence 
in the area (Copeland 1996, Magoun and Copeland 1998). 

                                                 
27Grizzly avoidance of ungulate carcasses near roads may also cause artificial alterations to grizzly 

movements, distribution, and predator/prey interactions in conflict with NPS grizzly bear management 
policies, possibly leading to greater human grizzly conflict. 



 

 

In a study of wolverines in Idaho, Copeland (1996) concluded that “technological 
advances in over-snow vehicles and increased interest in winter recreation has likely 
displaced wolverines from potential denning habitat and will continue to threaten what 
may be a limited resource.”    
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Appendix 3 
 

Conflicts with Other Recreationists 

Until the 1990s, there was little conflict between motorized and non-motorized winter 
recreationists. Before that time, motorized use was generally restricted to packed trails 
and roads as early snowmobiles would easily become bogged down in deep snow. Skiers 
and snowshoers wishing to avoid motorized impacts could go off-trail to areas 
unreachable by snowmobile. Since the mid-1990s, technological advances in 
snowmobiles have dramatically altered winter use on National Forest lands. 
Improvements in horsepower, weight, traction, and fuel tank capacities enable 
snowmobiles to access places previously reachable only by backcountry skiers or 
snowshoers (Rivers and Menlove, 2006). 

Snowmobiles are incompatible with other forms of winter recreation such snowshoeing, 
cross-country skiing, wildlife observation, and hiking (Blue Water Network, 1999). Non-
motorized winter recreationists report that the noise and smell of snowmobiles greatly 
reduces their level of enjoyment in the peaceful winter environment (Vitterso, et. al, 
2004). The high speed of snowmobiles presents the danger of collision with slower cross-
country skiers and snowshoers (Blue Water Network, 1999). Many skiers report that 
snowmobiles ruin ski trails (Baker and Bithmann, 2005).  
 
The disparity in opportunities for snowmobiles versus cross-country skiers and 
snowshoers is large within NFS lands. Of the 116 million acres of National Forest land 
within the 11 Western Snow Belt states, approximately 81 million acres, or 70 percent, is 
open to snowmobiles. As for winter trails, out of an estimated 20,389 miles of groomed 
trails in these Snow Belt National forests, just 1,681 miles, or eight percent, of those 
groomed trails are designated as non-motorized (Rivers and Menlove, 2006). 
 
Significantly, of the approximately 35 million acres officially designated as non-
motorized, more than two-thirds of the acreage lies within designated wilderness areas. 
Motorized proponents often point out that non-motorized users have exclusive use of 
wilderness areas. However, in winter, the distances from plowed parking areas and 
trailheads make the vast majority of designated wilderness areas inaccessible to skiers 
and snowshoers.  
 
Despite the fact that the National Visitor Use Monitoring surveys on NFS lands in the 11 
Western Snowbelt states show 28 percent more annual cross-country skier and snowshoer 
visits than snowmobile visits, more than twice as many “backcountry” forest acres are 
designated motorized (multi-use) as non-motorized in winter (Rivers and Menlove, 
2006). When difficult-to-access wilderness areas are taken out of the equation the 
disparity becomes more severe, with designated motorized acreage outnumbering non-
motorized, non-wilderness acreage by more than seven times. 
 
Even more striking, there are 11 times more groomed trails open to snowmobiles than 
there are groomed trails designated as non-motorized (Rivers and Menlove, 2006). This 
results in a ratio of 14 times more skier and snowshoer visits per non-motorized mile than 



 

 

snowmobile visits per motorized mile. This disparity between motorized and non-
motorized opportunity and access is repeated on a forest-by-forest and state-by state basis 
across the system. The result is dwindling opportunity for skiers and snowshoers to find a 
quality recreation experience and escalating conflict between motorized and non-
motorized users on NFS lands. 
 
We contend that in most cases the designation “multi-use” is a misnomer and is de facto 
single use: motorized. In other words, while skiers and snowshoers have access to multi-
use areas, because of the negative motorized impacts of OSV use, the opportunity for a 
quality human-powered recreation experience is lost on NFS lands designated as multi-
use because those lands are in fact dominated by OSV use. 

 

Public Safety 

Snowmobiles are extremely powerful, fast machines that have significant impacts on the 
safety of other winter recreationists. Many stock snowmobiles today are built with 120- 
to 150-horsepower engines, weigh up to 600 pounds, and can travel at speeds in excess of 
100 miles per hour. At such speeds, a snowmobile will travel 200 feet before being able 
to come to a stop (National AG Safety Database). Horsepower and acceleration exceed 
that of many automobiles and snowmobile horsepower to weight ratios are equal to or 
higher than any other class of motorized vehicles manufactured today.  
 
Excessive speed is responsible for many snowmobile accidents.  Snowmobile operators 
are often observed traveling dangerously fast on narrow trails despite numerous 
obstructions and obstructed visibility. High speed collisions with fixed objects is the 
leading cause of accidents, with head injuries the leading cause of death.  Improbably, 
drowning, the result of driving on ice, is the second leading cause of death.  
 
A study in Alaska by Dr. Michael G. Landen of the New Mexico Department of Health 
found that for 1993-1994, the injury death and hospitalization rates were greater for 
snowmobiles than for on-road motor vehicles (Landen et. al., 1999).  During this period, 
26 snowmobile injury deaths were reported in Alaska (16 in northern Alaska alone) for a 
rate of 27 deaths per 100,000 snowmobiles compared with 176 on-road motor vehicle 
injury deaths or 17 deaths per 100,000 on-road motor vehicles per year.  This 
corresponded to a rate of 17 snowmobile injury deaths per 100 million miles driven, 
compared with two on-road motor vehicle injury deaths per 100 million miles driven.  
During this same time period, 238 snowmobile injury hospitalizations also occurred for a 
rate of 248 hospitalizations per 100,000 snowmobiles compared to 108 hospitalizations 
per 100,000 on-road motor vehicles in use.      
 
Between 1990 and 1994 there were 479 snowmobile deaths recorded in the United States 
with the majority reported in Alaska (63), Wisconsin (86), Minnesota (76), North Dakota 
(7), and Maine (15) (Landen et. al., 1999).  A number of studies have been published 
documenting the significant safety risks associated with snowmobile use (CDC 1995, 
CDC 1997, James et. al., 1991, Gabert and Stueland 1993, Waller and Lamborn 1975, 



 

 

Rowe et. al., 1992, Eriksson and Bjornstig 1982, Soininen and Hantula 1992, Rowe et. 
al., 1994, Bjornstig et. al., 1994). 
 
The tremendous power, weight and traction of snowmobiles are incompatible with skiers, 
snowshoers and other pedestrian users of winter trails and backcountry terrain. 
 

 
Documentation of Conflicts - Region 2 

 
January 20, 2010 
 
Mr. Mark Stiles 
Forest Service and Center Manager 
San Juan National Forest 
15 Burnett Court 
Durango, CO  81301 
 
Mr. Matt Janowiak 
District Ranger and Field Office Manager 
367 S. Pearl St. 
P.O. Box 439 
Bayfield, CO  81122 
 
Re: Snowmobile Use in SJNF 
 
Dear Mr. Stiles and Mr. Janowiak, 
 
Our family has been enjoying the year-around beauty of the Andrews Lake/Snowdon 
Peak area for more than 25 years.  We hike and cross-country ski this beautiful terrain 
several times per year.   
 
In the past several years (and most recently in late December/early January, 2010), we 
have witnessed a marked increase in the number of snowmobiles that blatantly disregard 
posted signage that explicitly prohibits snowmobile use in the area in question.  This 
results in a degradation of the environment as well as in the cross-country/snow shoeing 
experience.  The snowmobilers often drive very aggressively which poses safety 
concerns.  As well, the snowmobiles are extremely noisy and emit an offensive blue pall 
of smoke/pollution that frankly ruins the backcountry experience. 
 
We have spoken to other snowshoers and skiers who have noticed this increase in 
snowmobile violators.  We believe if left unchecked (given the increasing numbers of 
snowmobiles), this area will be overrun with snowmobiles.  It is becoming more and 
more difficult to find areas that are devoted to non-motorized winter activities.  
Combining motorized and non-motorized winter activities in the same area is dangerous 
for all involved parties. 
 



 

 

At Andrews Lake, it is great that there is a relatively small area that is dedicated 
exclusively to winter activities.  However, the snowmobiles don’t abide by the rules – 
perhaps because there is no enforcement.  This may be because enforcement is not 
practical in this area.  For this reason, in other areas of Colorado (e.g. Rabbit Ears, Shrine 
Pass, Vail Pass, etc.) motorized and non-motorized sports are separated by very distinct 
boundaries.  This allows greater compliance and enforcement as the boundaries are more 
practical and the rules are clearer.   
 
In the Molas Pass area, perhaps U.S. Highway 550 could be used as just such a boundary.  
Motorized sports could be permitted west of 550 and non-motorized use could be 
designated east of 550.  Snowmobilers already heavily use the Little Molas area west of 
550, so this division would make sense given present usage of the area.  This division 
would also alleviate the tension between snowmobilers and skiers that is becoming 
greater and greater when they share common space. 
 
In the summer, with the exception of the short road leading to Andrews Lake and the area 
immediately around Molas Lake, the Molas Pass area is closed to motorized vehicles.  
We believe this same non-motorized policy should apply to snowmobiles in the winter 
(on the East side of 550).  Separating motorized and non-motorized activities by using 
550 as the line of demarcation is simple and makes sense.   
 
Another concern we have is that there appears to be a disproportionately small amount of 
acreage designated exclusively for non-motorized winter activities, which limits the 
terrain for cross-country skiing/snow shoeing/sledding, etc.  Now more than ever even 
the few restricted areas that are exclusively designated for non-motorized winter 
activities are being overrun by snowmobiles. 
 
By way of example, we used to regularly cross-country ski in both the Lime Creek and 
Hermosa Park areas.  We rarely saw any snowmobiles.  If we did, they generally stayed 
on the road.  Now, Lime Creek has a snowmobile operation (Outlaw Tours).  
Snowmobiles are off Lime Creek Road racing through the bowls where children are 
attempting to sled or cross-country skiers are trying to ski.  The snowmobilers also fly by 
signs off Lime Creek Road that indicate it is a non-motorized area.  This trend is also 
present in the Hermosa Park area.   
 
The once pristine snow as well as the overall experience has been desecrated by a 
patchwork of snowmobile tracks and deafening machines being redlined by their drivers.  
This has rendered these two areas useless for cross-country skiing/snow shoeing.  As a 
result, skiers and snowshoers have been run out of these areas due to the tracked up snow, 
noise, pollution and safety concerns. 
 
We appeal to you for a better solution.  What can be done?  We need to resolve this 
problem.  Thanks for your consideration and we look forward to your response.  
 
Yours very truly, 
 



 

 

Dave Harris     Michele Harris 
 
cc: Senator Mark Udall  Senator Michael Bennet   Representative John 

T. Salazar   San Juan Citizens Alliance Sierra Club  
Nature Conservancy   Colorado Environmental Coalition 

 
 
 
November 11, 2009 
 
Maribeth Gustafson 
Forest Supervisor 
White River National Forest 
Glenwood Springs, CO 81602 
 
Dear Ms. Gustafson: 
 
Since it is almost time to start xc skiing again, I am reminded to urge you to set aside 
areas, such as whole drainage systems, for xc skiers and snowshoers. We leave our 
homes in noisy, polluted cities to enjoy the beauty and serenity of unspoiled nature. 
Trails, much less whole areas, where snowmobiles are restricted are few and far between. 
Even when such a trail exists, it will often be in the same area as trails used by 
snowmobiles so we have to listen to their noise anyway. Skiing in their ruts is dangerous. 
Their fun ruins our fun. 
 
Yes, we have the good fortune to have motor-free wilderness areas, but access in winter 
is limited. Usually the trails are too steep for aging skiers. Our group of friends is in their 
60’s and 70’s. We xc ski Fridays and Mondays on day trips, as well as extended 
weekends outside our normal range, such as Grand Lake, Steamboat, Carbondale, etc. 
 
One of our group, Dave Muller, writes guide books for hiking and xc 
skiing/snowshoeing. One winter, I got so irritated with snowmobiles I suggested to Dave 
that he write a guide for winter trails designated for non-motorized recreation. He thought 
it would be useful, so we began to find and explore such trails to record the essential 
details and to confirm they qualified for a guide book. We had a difficult time finding 
enough qualified trails to make a book. That thin book has been published by Dave as 
“Quiet Winter Trails.” 
 
Multiple use should not mean that the lowest common denominator or default is 
motorized travel. Snowmobiles essentially destroy the enjoyment of the forest by other 
users. Snowmobiles must also have a negative impact on wildlife struggling to survive 
the winter. Air-born dust settling on snow contributes to premature melting. I’d be 
willing to bet that snowmobile tracks do the same. 
 
The national forests are not motocross tracks or arenas for high speed and stunts. That 
segment of the snowmobile users should be encouraged to find suitable private property. 



 

 

I know they are vocal and well funded, but we depend on you to preserve our forests for 
the long term. I’d also like to see more enforcement. 
 
Sincerely, 
 
D. J. Inman 
Centennial, CO 80122 
 
 
November 6, 2009 
 
Rebecca Aus, Forest Supervisor, 
Shoshone National Forest 
Cody, WY 
 
Ms. Aus,  
 
When I initially reflected on which conflict I wanted to report on I was a bit stymied. 
Which would make the best impression of what it is like to be impacted by unnatural 
noise and pollution, doing what I like to do on skis? Which would involve those set of 
circumstances that would change people’s perceptions and create a stir of awareness. The 
realization came that no single conflict could encompass all I want to share. We have all 
had experiences in one form or another that have changed our lives. I have certainly had 
them, and as a result of some of those experiences I am much more opened minded and 
cognizant of the pleasures and thrills that snowmobilers seek. That the essence of what 
they experience is not that much different from my own. Ours paths are simply, yet 
radically, divergent. Their mode of travel is not my choice and mine is not theirs. 
However, at times their mode significantly impacts my mode, while my presence in their 
experience is a fleeting moment in time, gone in the blink of an eye, not registering any 
present or lasting effect. 
 
When I began backcountry skiing on Togwotee pass some 27 odd years ago I rarely 
encountered other skiers, let alone snowmachines. My passion for this outdoor activity, 
love of the terrain, proximity of the mountains, quantity and quality of snow leads me on 
a journey that begins in October and ends in May, sometimes June:) every single year 
without fail.  My little journey repeats itself every single weekend. My children, who 
have children, became who they are because of those journeys. Many ski buddies have 
come and gone. New partners thankfully appear, as others retreat, as I count on the cycle 
of winter to repeat. In those early years snowmachines rarely appeared until the snow 
pack settled and spring was just around the corner. The power was not there to travel into 
the places I liked to play. It was easy to find separation then. I sought that same 
separation from other skiers as well. As the years past by and contacts became more 
prevalent, and intrusive, I instinctively reacted by going deeper and further into the 
mountains; to areas not accessible by trail systems, or restricted by terrain traps. This 
bought me a few more years of what I seek and at some level need. Now powerful 
machines, aggressive riders, guided services, and trail development, have combined with 



 

 

human’s nature to explore and enveloped my backcountry world.  Their trails now always 
lead to me, around me and through my soul. 
 
There is no longer an incident a season or so. It is every trip, every time, on Togwotee. 
As I ski from my car holding to the feeling of being in the mountains, quietly moving 
through the terrain on the mountains and conditions terms, a voice in the back of my head 
disturbs the silence; "I wonder when they'll show up?" First there is the far off rumble, 
then the high pitched whine. Will they be cool or hostile? I've learned to not let them 
totally disturb the experience I seek, but it is difficult and taxing at times. They don't 
mean to usually, but they do none the less. Some are friendly and talk; others scream by 
at full throttle, shattering the solace, sending what wildlife persists scurrying and 
devouring whatever powder they encounter, the same powder that is one of my goals. In 
minutes they consume what takes me a day to achieve. My heart sinks, my day is altered, 
the powder is dismembered, the experience less exhilarating and the impact painful. My 
only refuge is tiny pockets of tightly spaced trees that are currently un-navigable by them. 
Wilderness boundaries this time of year are often just invisible barriers as meaningless as 
my presence. 
 
In a desire to protect and preserve a way of life, I sought out solutions. I connected with 
other skiers and groups to give support and guidance. I communicated with the Forest 
Service and educated myself on their governing bodies. That is where I found "it", it 
seemed so obvious and simple. The CFR's were the solution to my dilemma. Federal 
Regulations 36CFR219.21 describes how the Forest Service plans recreation resources on 
the National Forest and again dictates how off-road vehicle use will be planned and 
managed. It specifically requires the Forest Service to provide for a broad spectrum of 
recreation opportunities in each alternative of the Forest Plan. It states that (a) forest 
planning shall identify- 
1. The physical and biological characteristics that make land suitable for recreation 
opportunities;  
2. The recreational preferences of the user groups and the settings needed to provide 
quality recreation opportunities; 
3. Recreation opportunities on the National Forest System lands. 
 
After also reviewing a copy of the March 1999, Winter Visitor Use Management Plan I 
was again encouraged. Encouraged by the foresight and recommendations found within 
the document. Specifically page 36 (POA) and again referenced on the Analysis Report 
for the Bridger-Teton National Forest, "Togwotee Pass, Sublette Pass and Two Ocean 
Mountain areas skiers being displaced form 1 of only a few POA 10 areas in the region." 
Justification, remove user conflict. This Analysis Report being written and based on the 
Executive Orders 11644 and 11989 being codified in the 36CFR295.2-295.6 Code of 
Federal Regulations. 
 
Letters were written and conversations were held with Forest Service staff. Collaborative 
meetings have been held between user groups. Unfortunately, for the sake of this process 
and the intent of the meeting, the Forest Service managers and then a legislative member 
mediated the meetings. They are not trained in, nor prepared for, the contentiousness 



 

 

involved in such hotly contested issues. There are personal and professional outcomes at 
stake as a result of this process and they can't but help be swayed by the impact it might 
have.  Nothing fruitful came as a result and more conflict was generated. A process that 
was initiated to increase awareness between user groups and negotiate a consensus driven 
outcome was turned into a western style lynching. Professionalism and mutual respect 
not remotely achieved. If any of those mediators, or members present and been subjected 
to that sort of treatment in their professional settings grievances would surely have been 
filed. None the less it is an example of the difficult task ahead. 
 
I have heard Togwotee Pass described as a world class snowmobile destination area and I 
agree. The snow and terrain are ideal. As they are ideal for other user groups as well, but 
not in the quality and quantity accessible by snowmachine. Enter Federal Regulations 
36CFR219.21. Accessibility, variety of terrain, no interaction with over-the-snow 
vehicles, good snow pack and lack of exposure to avalanche zones are the most important 
characteristics that make Forest Service lands suitable for winter cross-country and 
backcountry skiing, snowshoeing, and snowboard ring use. Skiers, snowshoers, and 
snowboarders are unable to travel more than one to two miles for average daily use, while 
up to five is achievable for more conditioned athletes. The aspects of the terrain are 
critical for backcountry skiing, snowshoeing and snowboarding. A suitable backcountry 
ski area has accessible slopes that face in all directions and are predominantly free from 
avalanche hazards as snow conditions change rapidly. For track skiers, appropriate ski 
terrain is able to accommodate grooming machines, must be accessible by car, mostly 
avalanche free and untracked by snowmachines in order to provide a quality track skiing 
recreation experience. The term, world class recreation area, should also be developed for 
those skiers, snowshoers, track skiers and dogsledders. Togwotee Pass can be turned into 
a World Class Winter Destination for all without compromising the over-all impact on 
any one user. It can be done. The Forest Service was created with this kind of foresight in 
mind. That same kind of foresight should not end back in time, but must evolve and make 
its own generational mark on the future.  Again I know our decisions are tough and are 
not made lightly. We all fear what we might lose but let us not let that same fear keep us 
from making the types of gains we can hang our hats on and truly be proud of. Again you 
can make this happen, we can make this happen. Please, let’s make this happen. 
 
Ken Doerr 
Riverton, Wyoming 
 
 
 
 
 
 
 
 
 
 
 



 

 

November 3, 2009 
  
Rebecca Aus, Forest Supervisor 
Shoshone National Forest  
808 Meadowlane Ave.  
Cody, WY 82414-4549  
 
Dear Ms. Aus,  
 
I am writing you about skier-snowmobiler conflicts on Togwotee Pass. I am not writing 
about the disturbance of wildlife habitat, increasing pollution, or wilderness boundary 
violations. Although all of those things do concern me, I am much more concerned about 
the avalanche hazard related to increased snow mobile and skier traffic in one particular 
area on Togwotee Pass—the North face of Two Ocean Peak. 
 
I have been backcountry skiing on Togwotee pass for about 10 years now both personally 
and professionally. For the last 3 years, I have been the head of the Outdoor Program at 
Central Wyoming College, where we offer courses in backcountry skiing and 
snowboarding as well as avalanche safety, winter ecology, and Leave No Trace camp and 
travel techniques. We feel very fortunate to have temporary use permits which allow us 
to teach our students to be safe winter travelers and responsible stewards of our public 
lands. 
 
One of the challenges of teaching backcountry skiing to college students is finding a 
suitable location. The ski slope has to be steep enough to challenge our intermediate-level 
skiers yet close enough to the parking area so that our beginner skiers can ski in and 
reach the top of the slope within a couple of hours. It also must have reliable snow and a 
safe approach route. Two Ocean Peak is by far the most suitable location that I’ve found 
in the Wind River or Southern Absaroka mountains. In fact, I see many skiers from Teton 
County and Fremont County visit Two Ocean Peak each week during the winter because 
of its ideal ski terrain and close proximity to the highway.  
 
There are 3 good ski runs below tree line along the North face. These runs are 30-40 
degrees and are prone to avalanche in certain weather and snow conditions. For that 
reason, skiers often ascend in the trees adjacent to these open areas, evaluating the 
avalanche conditions along the way and only crossing into the avalanche gully when 
there is no other option. Snowmobilers using this area, however, must go straight up or 
down the gullies, exposing themselves and everyone below to avalanche danger. While 
this was fairly uncommon even 5 years ago, the practice of “high-marking” using more 
powerful snowmobiles has increased substantially over the past few years. Due to the 
engine noise and the fact that we are often ascending in the trees, snowmobilers are likely 
to be unaware that there are even skiers in the area. Would it be possible to (at a 
minimum) post some signs at the base of these gullies to alert snowmobilers to the 
presence of skiers and the avalanche danger? If so, I would have no problem finding 
volunteers to place and monitor these signs. But in the end, I believe the signs would only 
be a ½ measure.  



 

 

 
In the last 5 years, I’ve seen growing numbers of both skiers and snowmobilers using 
Two Ocean Peak. I have witnessed snowmobiles high marking above me and my students 
in avalanche terrain on multiple occasions in this area. I have also seen them far above 
tree line in the North bowl. The North bowl is particularly precarious for several reasons: 
1) it is massive—1/4 mile across; 2) it is almost entirely at 38 degrees making it ideal for 
slab avalanches; 3) when it does avalanche, it runs all the way down into the treed ski 
areas. The management of this area is further complicated by the fact that the bowl itself 
is split by the national forest boundary.  
 
Ms. Aus, I recognize that backcountry skiing and snowmobiling are hazardous activities. 
And I believe that both motorized and non-motorized winter recreation make sense on 
Togwotee Pass. However, I teach my students to do all they can to minimize the risks 
involved. I am writing you today in an effort to further minimize the risks for the 
increasing numbers of skiers on Two Ocean Peak each winter. I urge you to consider 
making the North Face of Two Ocean Peak a designated non-motorized area above 
10,000ft. Aside from merely decreasing the traffic on the peak, a non-motorized 
designation would give skiers at least one small area (within day-trip distance from the 
road) where they would not have to add the unpredictable danger of high-marking snow 
machines to the other hazards they must evaluate and mitigate to ski safely on Togwotee 
Pass.  
 
Thank you for taking the time to read about my concerns and for giving them fair 
consideration. I would be very happy to talk more with you and your staff or others about 
this issue any time.  
 
Respectfully,  
 
Darran Wells, M.A.  
Central Wyoming College 
2660 Peck Ave.  
Riverton, WY 82501  
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 

August 25, 2009 
 
Jamie Kingsbury, District Ranger 
Steamboat Springs, CO 80287 
 
Dear Jamie, 
 
I am writing to express my opinion regarding the travel management options being 
suggested by the Forest Service, Routt Power Riders,  and Friends of Routt Backcountry.   
 
Ten years ago my wife and I were introduced to Hahn’s Peak Basin when we were guests 
at Vista Verde Ranch for two days.  Being avid x-country skiers we took a guided trip to 
Trilbey Flats skiing for hours in the most scenic, peaceful surroundings eventually 
picnicking on an island on Hahn’s Peak Lake. Bluebird skies, and 1st tracked power 
convinced us that this was better than our coastal Maine snow. We returned to this area 
five more consecutive years exploring the backcountry of the Hahn’s Peak Basin, 
Columbine, and eventually Hahn’s Peak itself.  On the 7th year we built our permanent, 
full time home in Aspen Heights.  It was the snow and the x-country/backcountry 
opportunities which influenced our move. The Trilbey Flats area and Hahn’s Peak 
became our favorite skiing areas. 
 
I have always recognized snowmobiling as a vital part of the winter recreational mix, and 
I accept it willingly. Yet I have always been able to escape the noise and lingering fumes 
created by the huge number of snowmobiling enthusiasts by escaping to Trilbey Flats and 
the meadows at Hahn’s Peak.  That is until recently when I have witnessed more and 
more snowmobiling activity in both areas. 
 
If I could plead I would, but if I were to lose the opportunity to escape to the few bastions 
where there is almost no conflict with the associated nuisance of noise and pollution from 
snowmobiles I would be broken hearted. Those many of us who enjoy the winter outdoor 
experience where the quiet observation of our natural environment exist, desperately need 
an area protected from motorized use, especially when so many, many miles of groomed  
trails already exist for snowmobile use. 
 
Therefore I would like to strongly support the Friends of Routt Backcountry proposal by 
suggesting the non-motorized use at Trilbey Flats and Hahn’s Peak area. I adamantly 
oppose the opening of the Prospector trail to grooming and motorized use, and the 
associated improved parking that would accommodate motorized traffic. This would be 
the biggest slap in the face to the hundreds of skiers and snowshoers who have enjoyed 
this area for years and years. 
 
I also strongly support the proposed improved parking for snowmobile traffic further up 
Rt. 550 and the Columbine Bypass trail outlined by Jim Linville. This would be an 
enormous benefit to the homeowners in and around Columbine forestalling safety and 
traffic issues that currently exist in winter. 
 



 

 

Finally, I am very pleased that the Forest Service Proposal includes the Hahn’s Peak area 
as a suggested non-motorized area. I desperately hope they will also include Trilbey Flats 
as a non-motorized area in their future plans. 
 
Thank you for giving us winter recreational enthusiasts the opportunity to voice our 
concerns regarding the various proposals. 
 
Respectfully, 
 
Tim Wright 
Steamboat Springs, CO 
 
 
 
August 21, 2009  
 
Jamie Kingsbury, District Ranger 
Medicine Bow-Routt National Forests 
Steamboat Springs, CO 80487 

Dear Sirs, 

As residents of North Routt County for well over 10 years, the increased use of the area 
by snowmobiles over this time is very evident. We believe that the following issues arise 
from unrestricted use of snow machines: 

·  Trespass on private lands 
·  Air & noise pollution 
·  Disturbance of wildlife, e.g. lynx, elk & moose 

 As back country skiers and snowshoers, we have seen firsthand the disturbance caused 
by these vehicles in the Pearl Lake area on moose. And from the top of Lester Mountain, 
the whine of snowmobiles can often be heard. We have also witnessed the lessening of 
our air quality.  While we do not blame snow mobiles entirely for this lessening of air 
quality, we are aware of the pollution problems that Yellowstone National Park faces as a 
direct result of snow machines and the potential for a similar situation to develop in 
North Routt. 

We support the relocation of motorized parking on FS#550, but would protest any actions 
that will result in expanding snowmobile use in North Routt County. We do not support 
the Prospector Trail which would be a new trail leading snowmobiles directly to Trilbey 
Flats.  We are opposed to attracting motorized use to Trilbey Flats and to the creation of 
any infrastructures that would draw even more snowmobiles to North Routt County.  

Please note that there is virtually no area currently available for those who snowshoe and 
x-country ski to go to in north Routt that is free from snow machine use. Trilbey is a 
popular area for x-country skiing because it is less used by snowmobilers than many 
other areas. We also believe that the area in and around Pearl Lake State Park should be 
managed for low impact use that excludes snow machines. This has been a popular area 



 

 

for both x-country skiers and snowshoers but in the past few years the snow mobile 
activity has significantly increased making it a less desirable destination. Further, in the 
past few years, moose attempt to winter both above and below the lake but have been 
forced out by the increasing snow machine activity. 

We recognize that most snowmobilers probably do not see the same conflicts. While it is 
commonly accepted that all should have the right to use the public domain, we are 
reminded of the issue of smokers and non-smokers. Smoke does not bother smokers but 
can be very offensive to non-smokers. We hope that a solution similar to what has been 
accomplished on Rabbit Ears pass can be adopted for North Routt County and that areas 
can be established and protected for non-motorized winter use. We believe use of public 
lands for snow machine use should be limited and environmental impacts should be 
studied before opening any area to snow machine use. 

Thank you for accepting public comment. 

Michael & Wayne Sowards 
Clark, CO 80428 
 
 
 
 
August 22, 2009 
 
Jamie Kingsbury 
Routt National Forest District Ranger 
Steamboat Springs, CO 
 
RE:  Columbine Bypass Trail 
 
Dear Ms. Kingsbury, 
 
On behalf of many of us in the historic preservation community, I wish to convey our 
support of a proposed Columbine Bypass Trail. This is the option that would route 
snowmobile traffic away from the National Register listed Columbine Gold Camp 
Historic District on RCR 129 and away from FS Road 490.   
 
As you are well aware, the Section 106 Process requires that federal agencies work with 
affected property owners to address both the direct and the indirect or secondary effects 
of agency decisions on a National Register Eligible or Listed Property.  In this case, it the 
impact of the decisions made by staff of the Routt National Forest on the Columbine 
Gold Camp Historic District.   
 
The historic character of the Columbine Gold Camp has been negatively impacted by the 
increased winter snowmobile use that began in 2002/2003 when the Forest Service first 
allowed the Snow Club to groom FS Road 490, directly across the entrance to the 
property.  The auditory, visual, and pollution impacts of that decision have compromised 
the quiet enjoyment of both the Columbine Historic District owners and the adjoining 



 

 

residents, as well as the economic viability of winter cabin rentals on this historic 
property.  Today, cross country skiing and snowshoeing in this area are no longer safe or 
even pleasant given the increased number of snowmobiles and vehicular traffic. 
 
I support the designation of the existing parking lot at Steamboat Lake and the use of 
existing trails that skirt Hahn’s Peak Village for snowmobile enthusiasts.  I cannot 
support the creation of new snowmobile routes or parking lots (at an additional expense 
to the Forest Service) at Trilby Flats, a non-motorized area that cross country skiers and 
snowshoers are now able to enjoy. 
 
Thank you for your consideration.  I look forward to your response. 
 
Sincerely, 
 
Arianthé C. Stettner 
Steamboat Springs, CO 80488 
 
 
November 2, 2009 
 
Jamie Kingsbury 
Hahn’s Peak-Bears Ears Ranger District 
Steamboat Springs, CO 
 
Re: Columbine Access 
 
Thank you for the opportunity to submit comments regarding the Columbine Access 
Project. The communication summarizing the Background, Purpose/Need and Proposed 
Actions was thorough, objective and very helpful in our developing an understanding of 
the impact of all proposed solutions. 
 
My husband and I own a 4-bedroom residence just north of the larger group of rental 
cabins collectively referred to as Columbine Cabins. The property is located on RCR 129. 
Our primary winter recreational interests include cross-country skiing (backcountry and 
track) and snowshoeing.  
 
Our interactions with snowmobile users has been largely positive, or at least not negative. 
I feel strongly, however, that areas designated for motorized use need to be clearly 
marked and, unfortunately, strictly enforced. This view arises from interactions with out-
of-town or intentionally disrespectful users who exhibit blatant disregard for restricted 
land. In one instance, a male snowmobile operator used his machine as a form of physical 
intimidation when I informed him (while on skis and standing next to a “No 
Snowmobiles” sign) that their use of Steamboat Lake State Park trails (groomed for 
skiers) was illegal. In this instance, said individual indicated that “everyone does it” (and 
sadly, the decimated trail indeed proved his point) and proceeded past me in close 
proximity and at a high rate of speed.  



 

 

 
This story illustrates two problems. First, while the majority of motorized vehicle users 
are reasonably considerate and do obey restrictions, there are those who do not. I have 
heard similar stories from nearly every individual who engages in non-motorized winter 
activities. Thus, it seems that any proposed solution to this problem must be extremely 
well publicized and supported within the community of users, and must allow a “buffer” 
for errant users who choose not to respect boundaries. That is, the area that is restricted 
from snowmobile use must be sufficiently broad so that residential communities are 
protected from uninformed or intentionally disrespectful snowmobile operators.  
 
The second phenomenon which this story illustrates is the tendency for one errant user to 
“justify” further infractions by subsequent users. Even in the face of clear signage and 
open-mouthed skiers, the aforementioned individual felt no compunction in further 
destroying a trail clearly groomed  for non-motorized use, within the boundaries of a state 
park. This second point, I believe, further substantiates the need for wide boundaries to 
protect residential and non-motorized interests. Once it is widely established that a more 
direct or more “fun” route exists, whether it is sanctioned or not, my experience indicates 
that this route will become a common thoroughfare. I believe that if the motorized 
corridor is sufficiently wide, and the restricted area suitably far from approved routes, 
this phenomenon is likely to minimally impact residential communities and non-
motorized users.  
 
Our concerns also include the noise, sanitation and public safety issues already cited by 
other individuals. Given that the gravel pit-now-parking area is just north of us, we 
experience heavy traffic past our residence throughout the winter season. This creates 
several problems for local residents. First, traffic noise (especially diesel-powered 
vehicles) are disruptive to the quiet and peace that called many of us to establish 
ourselves in this area. Additionally, while not restricted to motorized vehicle users, my 
observation is that the speed limit is generally disregarded, leaving wildlife, non-
motorized users along the road, and pets/children at risk. Observation of alcoholic 
beverage consumption and of containers discarded in the gravel pit area speaks to a 
sanitation/preservation issue as well as a safety issue (i.e. driving down residential, snow-
packed/icy roads while potentially impaired).  
 
We fully support the rights of snowmobile users to access forest land in a manner that is 
not unduly onerous. We also appreciate that all noise arising from motorized vehicle use 
cannot be eliminated, and I believe residents of Columbine are reasonably tolerant 
individuals who easily overlook the hum of distant snowmobiles. The majority of non-
motorized users who I know are invested in maintaining good relations with motorized 
users, and in finding solutions that are equitable and functional for all.  
 
The fact that the proposal submitted by the Forest Service was initially approved by the 
Snowmobile Association suggests that indeed, this is a solution that fits the above 
criteria. This is the proposal that we support, as we feel it protects the residents of 
Columbine from heavy motorized use, and it provides sufficient “buffer” from errant 
snowmobile operators. Not less importantly, it provides motorized users with only a 



 

 

slightly modified, direct route to a parking area that is well within the “motorized play 
zone”. It would seem that this course, similar in distance to the current route, is not 
excessively burdensome to snowmobile operators, thus serving as a reasonable 
compromise that represents the interests of all parties.  
 
It is my view that the proposal submitted by the RPR serves only the interests of the 
motorized vehicle users. Enactment of this proposal would increase both vehicle and 
snowmobile traffic through the Columbine community. This action would further 
escalate tensions between residents and motorized vehicle users, lying in direct 
opposition to the stated goals of the Columbine Access Project. Furthermore, this plan 
would necessitate clearing a path along a heavily used non-motorized trail (i.e. the 
Prospector Trail). This route is enjoyed by many year-round, principally for its isolation 
and narrow, winding paths through beautiful aspens. Additionally, Trilby Flats is heavily 
used as a staging area for backcountry skiers (including guests from the Home Ranch and 
Vista Verde) preparing to enter the Hahn’s Peak Lake and Iron Mountain areas. This area 
is currently a breathtaking portal into the west-lying backcountry; converting this area 
into a motorized parking lot would seem a shameful travesty. Finally, we submit that 
opening this area up for motorized winter use would also promote motorized use in the 
summer. We are unable to appreciate the logic leading to development of this proposal, 
as it in no way represents a compromise. Given that snowmobile operators are privileged 
to enjoy a vast amount of land to the north, attempts to further consume the relatively 
small strip of land that is the Columbine corridor suggests a hidden agenda (Antagonism? 
Megalomania?). The addition of a motorized parking area near Trilby Flats is in direct 
conflict with the goal of reducing motorized vehicle use in residential and non-motorized 
areas. Because of this, and the impact on the Prospector Trail and Trilby Flats, we 
strongly oppose this proposal. 
 
The FORB proposal is a fine solution in all ways except that it appears to have the 
potential to negatively impact residents of Hahn’s Peak Village. If this is the case, it 
would not be right to enact this proposal as it would simply place the burden of motorized 
vehicle use on another residential community. If Hahn’s Peak residents do not oppose 
this plan, then we feel it should be seriously considered. 
 
Thank you again for the opportunity to voice our experiences and concerns. In summary, 
we strongly support the compromise plan put forth by the Forest Service that creates an 
access trail east of Columbine and west of Hahn’s Peak. We strongly oppose the proposal 
submitted by the RPR as one-sided (i.e. without concession) and blatantly disrespectful of 
the residents of Columbine. This plan increases motorized traffic through Columbine 
(with the accompanying noise/sanitation/safety/conflict issues) and decimates two key 
areas that are now heavily used by non-motorized users.  
 
Sincerely, 
 
Melinda Frye 
Mark Guadagnoli 
Steamboat Springs, CO 
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