
 

Chapter 3: Affected Environment and  
Environmental Consequences 

INTRODUCTION

This chapter provides a description of the affected environment for each resource, followed by 
analysis of both beneficial and adverse impacts that could result from implementing any alterna-
tive described in this environmental assessment.  The chapter is organized by impact topic to 
allow a standardized comparison among alternatives based on issues.   

The affected environment section describes the park’s resources, visitor uses and experiences, 
and park operations that could be affected by implementation of the alternatives considered in 
the environmental assessment.  This section is required by the Council on Environmental Quali-
ty regulations implementing the National Environmental Policy Act, to succinctly describe the 
environment of the area(s) likely to be affected by the alternatives under consideration, and fo-
cus efforts and attention on important issues (40 CFR 1502.15).  Impact analysis includes as-
sessment of beneficial and adverse impacts that could result from implementing any alternative 
described in Chapter 2: Alternatives.  Analysis includes a summary of laws and policies relevant 
to each impact topic and the methods used for determining cumulative effects.  Definitions of 
impact thresholds (negligible, minor, moderate, and major) used to analyze impacts are detailed 
under each impact topic.  As required by the Council on Environmental Quality, a summary of 
the environmental consequences of each alternative is provided in table 3 in Chapter 2: Alterna-
tives.   

The following section discusses general methods used to identify impacts and includes defini-
tions of terms.  Additionally, it includes policy, terminology, and methods related to general 
analysis and cumulative impacts.  The alternatives are then analyzed in the order they appear in 
Chapter 2: Alternatives.  Each impact topic includes a description of the effects of the alterna-
tive, a discussion of cumulative impacts, and a conclusion. 
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CHAPTER 3: AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

GENERAL METHODS FOR ANALYZING IMPACTS 

General Analysis 

The National Park Service based the impact analyses and conclusions on scientific literature; 
information and insights provided by NPS experts, other agencies, the public; and best profes-
sional judgment. 

Effects were evaluated for each retained impact topic in terms of type, context, duration, and 
intensity.  Type describes whether impacts are beneficial or adverse: 

• Beneficial:  A positive change in the condition or appearance of the resource or a change 
that moves the resource toward a desired condition. 

• Adverse:  A change that moves the resource away from a desired condition or detracts 
from its appearance or condition. 

Context describes the area or location in which the impact will occur, such as site-specific, local, 
regional, or even broader.   

Duration describes the length of time an effect will occur, either short-term or long-term: 

• Short-term impacts generally last only during construction, and the resources resume their 
pre-construction conditions following construction. 

• Long-term impacts last beyond the construction period and resources may not return to 
pre-construction conditions for a longer period of time. 

Intensity describes the degree, level, or strength of an impact.  For this analysis, intensity is cate-
gorized into negligible, minor, moderate, and major.  Intensity definitions are provided for each 
impact topic analyzed in this environmental assessment. 

For each impact topic, the alternatives also were evaluated for their contribution to cumulative 
impacts, consistent with the Council on Environmental Quality (1978) regulations for imple-
menting the National Environmental Policy Act.  Cumulative effects are “the impact on the en-
vironment which results from the incremental impact of the action when added to other past, 
present, and reasonably foreseeable future actions regardless of what agency (federal or non-
federal) or person undertakes such other actions.”  

The cumulative impact scenario identifies the other past, ongoing, or reasonably foreseeable 
future actions in the project area that, with this action, could contribute to cumulative impacts.  
Those actions were described earlier in this document under the heading, “Relationship to Oth-
er Past, Present and Foreseeable Future Projects and Plans.” 

Geographic Area Evaluated 

Unless otherwise stated, the geographic area within the park that was evaluated for effects is de-
fined as the area along and adjacent (within 25’) to the East Shore Trail from the northern 
boundary of Rocky Mountain National Park, approximately 2 miles south to the trailhead at the 
Shadow Mountain Dam. 

Cumulative Impacts Analysis Method 

The Council on Environmental Quality regulations implementing the National Environmental 
Policy Act requires the assessment of cumulative impacts in the decision-making process for 
federal projects.  Cumulative impacts are defined as “the impacts on the environment which re-
sult from the incremental impact of the action when added to other past, present, and reasona-
bly foreseeable future actions regardless of what agency (federal or non-federal) or person un-
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dertakes such other actions” (40 CFR 1508.7).  Cumulative impacts are considered for all alter-
natives, including the no action alternative. 

Cumulative impacts were determined by combining the impacts of the alternative being consid-
ered with other past, present, and reasonably foreseeable future actions.  Therefore, it was nec-
essary to identify other past, ongoing, and reasonably foreseeable future actions within Rocky 
Mountain National Park and in the surrounding region.  A description of other National Park 
Service and other agency actions and programs is provided in the “Purpose of and Need for Ac-
tion” chapter under the “Relationship to Other Past, Present, and Foreseeable Future Projects 
and Plans” section.  All past, present, and reasonably foreseeable future actions considered in 
the environmental analysis include the following: 

• Public Law 111-11 (2009) trail alignment within Rocky Mountain National Park, south of 
Shadow Mountain Dam  

• Alternative alignment for the Knight Ridge Trail within the Arapaho National Recreation 
Area outside of designated wilderness to allow for the extension of a multiuse trail to 
Granby. 

• Bark Beetle Management Plan, 2005 - ongoing 

• Fire Management Plan, 2012 

• Three Lakes Watershed Association Activities – Ongoing  

• Invasive Exotic Plant Management Plan, 2003 – Ongoing  

• Trails Management Plan, 1982 – Ongoing 

• Commercial Horse Use Management Plan and Environmental Assessment, 1993 

• Grand County Headwaters Trails Master Plan, 1995  

• Grand Ditch Breach Restoration Environmental Impact Statement (2013) 

• Trail System Maintenance and Reconstruction Plan, 2000 – Ongoing 

In addition to specific agency actions and programs, other activities that would cumulatively 
impact resources would continue within the park and on lands adjacent to the park or in the re-
gion.  Activities associated with management of the park (building construction, resource man-
agement and monitoring, and transportation management) also contribute to impacts on re-
sources.  These impacts may be beneficial or adverse. 

Presentation of Analysis 

Organized by resource topic, this chapter describes resources that could be impacted by the 
proposed action.  Resources examined in detail include wildlife, threatened and endangered 
species, soils, vegetation, wetlands, visitor use and experience, public health and safety, and park 
operations.  Figure 3 in chapter 2 depicts information for several impact topics and is referred to 
within the corresponding sections.  Resources dismissed from further consideration are dis-
cussed in “Chapter 1: Purpose and Need.”  
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CHAPTER 3: AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

WILDLIFE 

AFFECTED ENVIRONMENT 

The project area contains three primary habitat components that provide resources for wildlife 
using the project area: lodgepole pine (Pinus contorta) forest; pockets of riparian habitats along 
the Shadow Mountain Lake shoreline with Engelmann spruce (Picea engelmannii), thinleaf alder 
(Alnus incana), aspen (Populus tremuloides), and willow (Salix spp.); and four small wetland 
complexes.   

Nearly 350 vertebrates are found in the Rocky Mountain National Park area, including 276 spe-
cies of birds, 52 mammals, 11 fish, 4 amphibians, and 1 reptile.  Distribution of species within the 
park varies by season, elevation, and varieties of habitats present. 

Ungulates 

In 1978 and 1979, the Colorado Division of Wildlife transferred two groups of 12 moose (Alces 
alces) from the Uintah Mountains and Grand Teton herds to an area just west of the Never 
Summer Range near Rand, Colorado (northwest of the park).  The moose have prospered and 
have migrated into the park.  Moose occupy a large range and forage in a variety of habitats.  
They prefer a mosaic of second growth forest, openings, swamps, lakes, and wetlands.  Their 
preferred diet consists of willow, aspen, and aquatic plants, and they browse on the new growth 
of trees and shrubs (leaves, twigs, and bark) (NatureServe 2010). 

Moose are observed in the project area on a regular basis.  In 2003 and 2004, Dungan et al. 
(2012) conducted a study of moose foraging behavior in the Colorado River drainage on the 
west side of Rocky Mountain National Park.  Both low-elevation and higher-elevation riparian 
meadows were studied.  The study estimated that 37 to 59 individuals were present in the Colo-
rado River drainage.  It found that moose were most active in the early summer, with about 82% 
of their activity during the day focused on feeding.  Activity levels of moose declined through 
the summer but resumed with the onset of breeding season.  Peak feeding times for moose are 
around dawn and dusk (Dungan et al. 2010). 

Since 1969, the Rocky Mountain National Park/Estes Valley elk (Cervus canadensis) population 
more than tripled.  Population estimates peaked between 1997 and 2001, with annual estimates 
ranging from about 2,800 to 3,500 animals (NPS 2007).  In the past decade the number of elk 
wintering in the park has declined.  In 2013, the median, wintering elk population in the park 
was 220 (Johnson pers. comm. 2013).   

The Rocky Mountain National Park/Estes Valley elk population migrates seasonally between 
high elevation summer ranges and low-elevation winter ranges where snow is less deep and for-
age more available in winter.  The primary summer range includes subalpine and alpine areas 
within the park (Zeigenfuss et al. 2011).  Elk that winter in Moraine Park, east of the Continental 
Divide, use the Colorado River valley on the west side of the park, particularly the Kawuneeche 
Valley, during the summer and other times of the year.  The most common browse species con-
sumed by elk are willow leaves and stems, antelope bitterbrush (Purshia tridentata) stems, and 
shrubby cinquefoil (Potentilla fruticosa) stems (Hobbs et al. 1981).  Elk use summer range pri-
marily during June, July, and August.  In September, a portion of the elk herd typically begins to 
migrate to a low-elevation winter range in the Estes Valley on the east side of the park and adja-
cent areas outside the park, as well as areas farther east.  The remainder of the Kawuneeche Val-
ley elk population migrates to lower elevation areas in Grand County on the west side of the 
Continental Divide.  Elk typically return to the summer range beginning in May (Zeigenfuss et 
al. 2011). 

Mule deer (Odocoileus hemionus) occupy many types of habitats in mountains and lowlands, 
including lodgepole pine and other forest types, forest edges, shrublands, grasslands with 
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shrubs, and residential areas.  Mule deer browse on a wide variety of woody plants and graze on 
grasses and forbs (NatureServe 2012).  Similar to both elk and moose, foraging of young plants 
by mule deer can disrupt the regrowth of disturbed areas. 

Birds 

Species observed in the project area include yellow-rumped warbler (Dendroica coronate), sharp 
shinned hawk (Accipiter striatus), American robin (Turdus migratorius), dark-eyed junco (Junco 
hyemalis), chickadee (Poecile atricapillus), Canada goose (Branta canadensis), mallard (Anas 
platyrhynchos), green-winged teal (Anas crecca), and osprey (Pandion haliaetus).  Several osprey 
nests are visible from the trail along the shoreline adjacent to and north of the project area.   

However, over 300 bird species have been observed in the Rocky Mountain National Park area.  
In 2001, the park was recognized by the American Bird Conservancy as a Globally Important 
Bird Area.  The purpose of the Important Bird Area designation is to raise awareness among the 
public, and among land managers, to the importance of each site and its value to bird conserva-
tion.   

Birds in the park include year-round residents, seasonal migrants and breeders, and occasional 
visitors.  The majority of these birds are seasonal residents; only 26 species are considered 
common, year-round inhabitants of the park. 

At least 150 species of songbirds have been observed in the park.  About one-third of these are 
neotropical migrants, defined as birds that spend the winter south of the United States or Tropic 
of Cancer (Connor 1993).  The diversity of songbirds and neotropical migrants in the park is 
greatest in aspen, riparian willow, and ponderosa pine (Pinus ponderosa) habitat (Connor 1993; 
Turchi et al. 1995).  None of these habitats are dominant in the project area.   

Three species of accipiters—northern goshawk (Accipiter gentilis), Cooper's hawk (A. cooperii), 
and sharp-shinned hawk (A. striatus) are also known to breed in the park.  Their long tails and 
short, broad wings enable them to hunt in densely wooded habitat.  Nests have been found in 
lodgepole pine and aspen, in or near small groves of aspen, and in riparian areas intermixed with 
dense lodgepole pine and Douglas fir (Pseudotsuga menziesii) within 550 yards of open mead-
ows.  A high proportion of accipiter nests in the park have been found in the elk winter range in 
the montane zone, primarily in the eastern part of the park; however, the project area may pro-
vide foraging habitat for these species. 

Osprey (Pandion haliaetus) nest along the shoreline of Shadow Mountain Lake adjacent to the 
project area.  Osprey occupy a variety of habitats and will nest near a body of water that can 
provide an adequate food supply.  They feed almost exclusively on fish and possess highly spe-
cialized physical characteristics, including a reversible outer toe that enables them to catch their 
slippery prey.   

Golden eagles (Aquila chrysaetos) are another species known to breed in the park and are ob-
served frequently.  Golden eagles occupy a variety of habitats, although they prefer open terrain 
and are not often found in heavily forested areas such as the project area.  They feed primarily 
on small mammals.  Prey remains of bighorn sheep (Ovis canadensis) lambs have been found in 
nests, and while golden eagles could take elk, especially calves, predation on elk has not been 
documented in the park (NPS 2007). 

Four species of waterfowl—the mallard (Anas platyrhynchos), green-winged teal (A. 
carolinensis), ring-necked duck (Aythya collaris), and Canada goose (Branta canadensis)—
frequently nest in the park.  Primary nesting habitat includes the shoreline of beaver ponds, 
small ponds, and lakes such as Shadow Mountain Lake.  These waterfowl occasionally nest 
along the banks of rivers and streams.  Nests are located in dense sedges that grow 1.5 to 3 feet 
high along shorelines or may also be found in understory vegetation beneath willow.  Young-of-
the-year ducklings and goslings rely on dense aquatic vegetation along the edges of ponds and 
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lakes to provide feeding habitat and protective cover from predators.  Other species of water-
fowl are migrants moving through the park during the spring and fall.  The common merganser 
(Mergus merganser), common goldeneye (Bucephala clangula), and rarely the hooded merganser 
(Lophodytes cucullatus), red-breasted merganser (Mergus serrator), and Barrow's goldeneye 
(Bucephala islandica) can be found during the winter feeding and roosting in open water along 
flowing streams (NPS 2007).  Some of these waterfowl species were observed during field visits 
in the vicinity of the small shoreline wetlands.   

 
Figure 9: Osprey along the shoreline of Shadow Mountain Lake 

Small to Medium Sized Animals 

Several small- to medium-sized mammals were observed or have the potential to occur within 
the project area.  These include: golden-mantled ground squirrel (Spermophilus lateralis), deer 
mouse (Peromyscus maniculatus), montane vole (Microtus montanus), least chipmunk 
(Neotamias minimus), Uinta chipmunk (Neotamias umbrinus), chickaree (Tamiasciurus 
douglasii), Wyoming ground squirrel (Spermophilus elegans), northern pocket gopher 
(Thomomys talpoides), Nuttall’s cottontail (Sylvilagus nuttallii), snowshoe hare (Lepus 
americanus), and beaver (Castor canadensis).  The most common species are chickaree, golden-
mantled ground squirrel, and least chipmunk.   

Predators and Scavengers 

Several predator and scavenger species are known to occur within the park and have the poten-
tial to be within the project area.  They include: mountain lion (Felis concolor), coyote (Canis 
latrans), bobcat (Lynx rufus), black bear (Ursus americanus), red fox (Vulpes vulpes), raccoon 
(Procyon lotor), striped skunk (Mephitis mephitis), common raven (Corvus corax), gray jay 
(Perisoreus canadensis), Steller’s jay (Cyanocitta stelleri), black-billed magpie (Pica hudsonia), 
turkey vulture (Cathartes aura), bald eagle (Haliaeetus leucocephalus), and golden eagle.  Bald 
and golden eagles have been observed feeding on elk carcasses (NPS 2007).  In general, the park 
provides poor to marginal black bear habitat, and bear densities are relatively low.  However, 
black bears are often observed in and around the Town of Grand Lake, and it is very likely they 
inhabit the project area. 
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Fish 

Although trout and kokanee salmon (Oncorhynchus spp.), lake trout (Salvelinus namaycush), 
and many other fish can be found in Shadow Mountain Lake, fish were not evaluated because 
the actions under either alternative would have no detectable effects on fish in Shadow Moun-
tain Lake.  The limited potential to impact water quality would occur in a highly localized area 
for a very short time.   

IMPACT ANALYSIS METHODS 

Regulatory Framework 

The Migratory Bird Treaty Act of 1918, as amended, prohibits the taking, killing, possession, 
transportation, and importation of migratory birds, their eggs, parts, and nests except as author-
ized under a valid permit (50 CFR 21.11).  Additionally, the act authorizes and directs the Secre-
tary of the Interior to determine if, and by what means, the take of migratory birds should be 
allowed and to adopt suitable regulations permitting and governing take (for example, hunting 
seasons for ducks and geese).  “Take” includes pursue, shoot, shoot at, poison, wound, kill, cap-
ture, trap, collect, molest, or disturb. 

The Migratory Bird Conservation Act of 1934 establishes a Migratory Bird Conservation Com-
mission to approve areas of land or water recommended by the Secretary of the Interior for ac-
quisition as reservations for migratory birds.  Consultation with state and local government is 
required before acquisition. 

The Bald and Golden Eagle Protection Act of 1940, as amended, provides for the protection of 
the bald eagle and the golden eagle (as amended in 1962) by prohibiting the take, possession, 
sale, purchase, barter, offer to sell, purchase or barter, transport, export or import, of any bald 
or golden eagle, alive or dead, including any part, nest, or egg, unless allowed by permit.  “Take” 
includes pursue, shoot, shoot at, poison, wound, kill, capture, trap, collect, molest, or disturb. 

Executive Order 13186 directs executive departments and agencies to take certain actions to 
further implement the Migratory Bird Treaty Act. 

Intensity Definitions 

Negligible:  Native wildlife species or their habitats would not be affected.  Effects could occur 
to individual animals, but would not be of any measurable consequence to wildlife populations.  
Mitigation measures would not be required. 

Minor:  Effects on native species or their habitats would be measurable.  Population numbers, 
structure, and other demographic factors may experience small changes, but the changes would 
not likely affect population viability.  Mitigation may be needed to offset adverse effects.  If 
needed, mitigation would likely succeed. 

Moderate:  Effects on native species or their habitats would be readily detectable and likely 
cause changes at the population level.  These changes to population characteristics may affect its 
viability.  Mitigation may be needed to offset adverse effects.  If needed, mitigation may succeed. 

Major:  Effects on native species or their habitats would be severe or exceptional, measurable, 
and would have consequences at the population level.  The changes would have an effect on the 
viability of a species or would affect species composition.  Mitigation may be needed to offset 
adverse effects.  If needed, mitigation success would not be guaranteed. 

Beneficial effects would cause wildlife populations or their habitats to experience improvements 
toward reference conditions with respect to size, density, and other population characteristics. 
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Adverse effects would cause wildlife populations or their habitats to experience negative effects 
with respect to size, density, and other population characteristics. 

Short-term:  Effects would cease within one year following implementation of bicycle use and 
any necessary trail work to accommodate this use. 

Long-term:  Effects would extend more than one year beyond implementing bicycle use and 
any necessary trail work to accommodate this use. 

ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

Impacts to ungulates, birds, small to medium-sized mammals, predators, and scavengers along 
the East Shore Trail are currently based on disturbance caused by trail users.  The primary habi-
tat along the trail is lodgepole forest, with a relatively small proportion of riparian and wetland 
habitat.  Typically, lodgepole forest is associated with low density wildlife populations.  The 
trail’s location along the Shadow Mountain Lake shoreline could attract wildlife to the area be-
cause of the ease of travel along the trail and its use as a corridor.  Interaction with hikers or 
stock users would likely cause wildlife to disperse.  These impacts would be short-lived but 
would be long-term, local, and adverse due to the recurrent use of the trail by visitors.  The in-
tensity would not be more than negligible to minor because the habitats do not provide unique 
resources in the area needed by wildlife; there are many options nearby where species can ac-
cess water and forage, or seek cover and rest.  Even in the riparian and wetland habitats where 
the habitat value to wildlife is greater than in the lodgepole forest, the impacts would not exceed 
minor because the trail is relatively lightly used and the areas affected do not provide unique 
conditions for breeding for most of the species found in the area.  There would be no popula-
tion level impacts on wildlife associated with alternative A. 

Cumulative Impacts 

Among the other plans and projects with potential to affect wildlife, the Bark Beetle Manage-
ment Plan (NPS 2005a) has the most potential to impact wildlife along the East Shore Trail.  
Crews implementing mitigation measures such as clearing dead trees would have a greater im-
pact than typical trail users because their actions would be more intensive and they would be 
active in the area for longer periods of time than typical trail users passing through.  Other plans 
and projects with potential to affect wildlife along the trail would have more indirect impacts, 
such as trail planning efforts that could increase use over the long term.  Overall, other plans and 
projects would have short- and long-term, minor adverse cumulative impacts on wildlife, with 
alternative A contributing its short-term, minor adverse effects as a small proportion of the total 
cumulative effect.   

Conclusions 

The impacts of alternative A on wildlife would be short-term, local, negligible to minor, and ad-
verse.  The impacts would be associated with disturbance caused by trail users, but would not 
affect any wildlife at the population level.  Cumulative impacts would be minor and adverse and 
primarily associated with bark beetle management, although increased trail use could contribute 
to adverse impacts.  Alternative A would contribute in a very small manner to the overall cumu-
lative impacts on wildlife. 
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ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

The effects of alternative B on wildlife would be similar to those described under alternative A 
with the added impacts of disturbance associated with construction of the new alignment and 
bog bridges or causeways.  Construction noise and the presence of crews would increase the 
potential for disturbing local wildlife, although all species, except for the most immobile of wet-
land species would have many options to meet their short-term needs in the surrounding area.  
There would be no population level impacts on any wildlife species as a result of implementing 
alternative B.  The addition of bicycle use would not have any meaningful additional impact on 
wildlife because bicycle riders would pass through the wildlife habitat in less time than hikers 
and there would be less time for disturbance to occur.  The adverse impacts of alternative B on 
the suite of wildlife species found along the East Shore Trail would be short-term, local, and mi-
nor, with long-term, local, minor adverse effects once construction work is complete. 

There are osprey nests near the southern end of the East Shore Trail and this species, having 
made a comeback from a population greatly reduced in the 1950s to 1970s by exposure to pesti-
cides (especially the insecticide DDT and its derivatives) (Poole et al. 2002), is worthy of special 
attention.  The nests are not far offshore on multiple islands in the lake.  Unlike other raptors, 
ospreys defend their nest, but not a larger territory around the nest because their fish prey base 
is highly mobile, patchily distributed, and often found far from their nest (Poole et al. 2002).  
Osprey are tolerant of human activities occurring nearby but not perceived to be directly threat-
ening their nests (Poole et al. 2002).  It would be advisable to restrict trail construction activities 
in areas closest to the nests until young have fledged in mid-summer to ensure there would be 
no impacts to the breeding population.  Considering this mitigation measure, trail construction 
activities and trail use, including bicycle riders, are not likely to present a threat to osprey or 
their nests and there would be negligible adverse effects on osprey. 

Cumulative Impacts 

The cumulative impacts of other plans and projects on wildlife would be similar to those de-
scribed for alternative A, with an incrementally greater contribution to short-term adverse im-
pacts by alternative B associated with construction of the new trail alignment.  Cumulative im-
pacts of alternative B, combined with other plans and projects, would be short- and long-term, 
and minor. 

Conclusions 

The adverse impacts of alternative B on the suite of wildlife species found along the East Shore 
Trail would be short-term, local, and minor, and result from disturbance by construction crews 
and equipment, with long-term, local, minor adverse effects from trail use once construction 
work is complete.  There would be no population level effects.  Cumulative impacts would be 
short- and long-term, and minor, with alternative B contributing a small proportion of the over-
all cumulative impact. 
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SOILS 

AFFECTED ENVIRONMENT 

Soil within Rocky Mountain National Park 

In 1998, an Order 2 soil survey was completed in the lower elevations of the park and an Order 3 
soil survey was completed for other areas of the park.  (Order 2 surveys represent a standard soil 
survey usually done at the county level.  Order 3 surveys are less detailed than Order 2 and are 
often prepared primarily based on remote sensing.)  The following general soil properties of the 
park were reported (USDA, Natural Resources Conservation Service 2000). 

• The igneous parent materials generated soils that are generally coarse-grained (more so in 
the steeper upper zones) and highly to moderately permeable. 

• Soils of the low elevation valleys are generally very deep, loamy, and formed in alluvium 
from the nearby mountains.  In the floodplains, soils are poorly or very poorly drained 
with stratified textures.  On stream terraces, soils are typically well drained. 

• Soils of the glacial moraines are very deep, well or somewhat excessively drained, and 
loamy or sandy with a high rock fragment contents.  They formed in till derived mainly 
from granite, gneiss, and schist. 

• Soils of the subalpine mountain slopes are generally well or somewhat excessively 
drained, loamy with a high rock fragment contents, and have light-colored surface hori-
zons.  Depth to the underlying bedrock ranges from shallow to very deep.  Typically, soil 
reaction becomes more acid with increasing elevation as the climate becomes cooler and 
moister.  These soils formed mainly in material weathered from granite, gneiss, and schist. 

• Soil of the alpine mountains and ridges are generally well drained, loamy with a high con-
tent of rock fragments, strongly acidic, with dark-colored surface horizons.  These soils 
formed mainly in material weathered from granite, gneiss, and schist.  Poorly drained soils 
are common in landscape depressions and drainages. 

Soils within the Project Area 

Soils observed in the field were noted to be coarse-grained to gravelly and sandy loam.  Water 
permeability was high to moderate, except in low areas occupied by wetlands or springs.  The 
soil was generally very compacted on the existing trail.  Wet areas were noted in several spot lo-
cations along the shoreline of Shadow Mountain Lake.   

Based on the 1998 soil survey, the following soil types occur within the project area along the 
East Shore Trail (California Soil Resource Laboratory 2008): 

• South of the intersection of the East Shore Trail and the Ranger Meadows Trail, mapped 
soils within the study area belongs to the following soil map unit: Peeler loam, 5 to 40% 
slopes.  This soil type is well drained and runoff is at a medium level.  The loamy till is de-
rived from schist, gneiss, and/or granite and is typically found on mountain slopes.   

• North of the intersection with the Ranger Meadows Trail, mapped soils within the study 
area belong to the following soil map unit: Nanita very gravelly sandy loam, 10 to 60% 
slopes.  This soil type is excessively drained and runoff is high.  The sandy and gravelly till 
derived from schist, granite, and/or gneiss.   

Most of the trail alignment is relatively flat.  Soils along the existing trail corridor were largely 
stable with evidence of erosion occurring in a few spot locations, usually associated with slightly 
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to moderately steep trail sections.  These areas are typically in narrow portions of the trail within 
2 feet of the shoreline or along sections where the trail slope steepened.  There is some minor 
evidence of erosion north of the intersection with the Shadow Mountain Trail where the trail 
gradually dips and climbs to its highest point in the project area.  The coarse soils, limited trail 
width, and shallow trail slopes, combined with heavy vegetation cover and low soil moisture, 
helps to limit soil erosion.  Existing water bars are limited in number and help direct runoff 
quickly off the trail, which also helps minimize erosion. 

 

Figure 10: Peeler loam soils along the southern portion of the project area 

Topography 

Topography of the East Shore Trail is relatively flat with some gradually sloped areas.  Most of 
the trail ranges between 8,380 to 8,420 feet elevation.  The high spot on the trail is about 600 feet 
north of the intersection with the Shadow Mountain Trail and is at approximately 8,460 feet ele-
vation.  Slope gradients along the two-mile stretch to do not exceed approximately 10% and 
where present, are restricted to stretches of 100 to 300 feet.   

IMPACT ANALYSIS METHODS 

Regulatory Framework 

NPS Management Policies 2006 (2006b) directs the park service to understand and preserve soil 
resources of parks, and to prevent the unnatural erosion, physical removal, or contamination of 
the soil, or its contamination of other resources (Section 4.8.2.4.).  The National Park System 
Resource Protection Act (16 USC 590, et seq.) notes that soil erosion on federal lands is a con-
cern and should be controlled and prevented. 

Intensity Definitions 

Negligible: Effects on soils would not result in measurable changes to factors such as soil ero-
sion, deposition, character, structure, and productivity.  There would be no discernible changes 
in the ability of the soil to support native vegetation.  Mitigation measures would not be re-
quired. 

Minor: Effects on soils would be detectable and would result in small, measurable changes in 
factors such as soil erosion, deposition, character, structure, and productivity.  There would be 
detectable changes in the ability of the soil to support native vegetation.  With discontinuation 
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of disturbance, the resource would recover without assistance.  Mitigation may be needed to 
offset adverse effects.  If needed, mitigation would likely succeed. 

Moderate:  Effects on soils would result in readily detectable changes to factors such as soil ero-
sion, deposition, character, structure, and productivity.  Changes would alter resource func-
tions.  The ability of the soil to support native vegetation would be appreciably changed.  With 
discontinuation of disturbance, the resource would likely return to its natural state with some 
intervention.  Mitigation may be needed to offset adverse effects.  If needed, mitigation may suc-
ceed. 

Major:  Effects on soils would be severe or exceptional and result in appreciable changes to fac-
tors such as soil erosion, deposition, character, structure, productivity.  Critical soil characteris-
tics would be altered.  The actions would have substantial, highly noticeable influences on the 
ability of the soil to support native vegetation.  Mitigation may be needed to offset adverse ef-
fects.  If needed, mitigation success would not be guaranteed. 

Beneficial effects would increase soil character, structure, and productivity; reduce soil 
erodability or deposition; or otherwise enhance the ability of soils to support vegetation.   

Adverse effects on soils would reduce soil character, structure, and productivity; increase soil 
erodability; or otherwise diminish the natural ability of soils to support vegetation.   

Short-term:  Effects would cease within one year following implementation of bicycle use and 
any necessary trail work to accommodate this use. 

Long-term:  Effects would extend more than one year beyond implementing bicycle use and 
any necessary trail work to accommodate this use. 

ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

Alternative A would allow for continued use and maintenance of the East Shore Trail in its cur-
rent location.  Original construction of the trail impacted the productivity of the soil within the 
trail tread and the potential for erosion in steep areas and in places where drainages intersect the 
trail, resulting in long-term, local, minor adverse effects.  The effects of trail use on soil would 
primarily be associated with the continued loss of productivity within the area occupied by the 
trail and compaction.  These adverse effects would be limited to the 2-foot wide trail tread and 
immediately adjacent wet areas in the case of erosion.  The relatively low intensity of the adverse 
impacts is a result of the narrow width of the trail, its relatively low density of users, and the rela-
tively low diversity of plant species the soils support along alignment.  Mitigation measures such 
as maintaining water bars and educating users about staying on the trail tread, would help to 
keep adverse impacts on soils at no greater than a minor level. 

Cumulative Impacts 

Past, present, and reasonably foreseeable actions with the potential to affect soils along the East 
Shore Trail are identified in the section titled Relationship to Past, Present, and Foreseeable Fu-
ture Projects and Plans.  These plans and projects are a mix of trail plans and resource manage-
ment plans.  The trail plans would likely have long-term minor adverse cumulative impacts, 
while the natural resource management plans would inherently conserve and protect park re-
sources and would contribute to improving soil conditions or preventing or reducing loss of 
soils.  As a result, these plans would have both minor adverse and beneficial cumulative impacts 
on soils in the long term.     
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Alternative A would have long-term, local, minor, and adverse impacts on soils that would con-
tribute in a relatively small manner to the mix of long-term adverse and beneficial cumulative 
impacts on soils.   

Conclusions 

The impacts to soils associated with alternative A would be long-term, local, minor, and adverse 
and would primarily result from the loss of productivity, soil compaction, and the potential for 
erosion.  Cumulative impacts of other plans and projects would be a mix of long-term adverse 
and beneficial effects, with alternative A contributing a small measure of the adverse impacts. 

ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

The impacts to soils with implementation of alternative B would be similar to alternative A with 
regard to loss of productivity, soil compaction, and the potential for erosion.  Alternative B 
would have incrementally greater long-term, local minor adverse effects than alternative A be-
cause previously undisturbed soils would be affected in trail realignment areas and the nominal 
trail wide would expand from 2 feet to 3 feet.  These effects would result from trampling by 
work crews as well as construction and long-term use of the trail.  Although the impact to soils 
in the newly aligned area would eliminate productivity and cause soil compaction, the area af-
fected would be relatively small, thus the adverse impacts would not exceed minor.  There 
would be minor, local, long-term beneficial impacts associated with alternative B as a result of 
erosion control measures incorporated in the new alignment and along the existing trail.  

Cumulative Impacts 

Cumulative impacts of other plans and projects would be similar to those described for alterna-
tive A, namely, a mix of long-term, minor adverse and beneficial effects.  Alternative B would 
have a slightly greater contribution than alternative A to these effects, both for the adverse im-
pacts as well as the beneficial effects associated with erosion control measures. 

Conclusions 

Impacts to soils associated with alternative B, would only be incrementally greater than alterna-
tive A, would be long-term, local, minor, and adverse, and would primarily result from the loss 
of productivity and soil compaction.  There would be some minor beneficial effects as a result of 
erosion control measures.  Cumulative impacts of other plans and projects would be a mix of 
long-term adverse and beneficial effects, with alternative B contributing a small portion of the 
adverse impacts and beneficial effects. 
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CHAPTER 3: AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

VEGETATION 

AFFECTED ENVIRONMENT 

This description of vegetation resources is organized into two broad community types: upland 
and riparian/wetland.  These types represent the prevalent types that characterize vegetation in 
and surrounding the project area.  Rocky Mountain National Park lies within the Dry Domain, 
Temperate Steppe Division and Southern Rocky Mountain Steppe – Open woodland – Conifer-
ous Forest – Alpine Meadow Province.  This ecoregion is characterized by dramatic vertical zo-
nation of vegetation, a consequence of abrupt elevation gradients between flatlands and moun-
tains.   

The dominant vegetation associations throughout the project area are lodgepole pine forest 
(Pinus contorta) and small areas of sedge/willow wetlands (Carex spp. Salix spp. wetland associ-
ation).  Although establishment of exotic, nonnative species is currently low, minimal areas of 
nonnative species were observed, including scattered Canada thistle (Cirsium arvense) and 
knapweed (Centaurea spp.). 

Upland Vegetation 

Upland ecosystem functions include, but are not limited to, wildlife habitat, soil stabilization, 
erosion and water release control, nutrient cycling, ground shading, air purification, and carbon 
sequestration (Cordova 2006).  Flora and fauna species diversity is relatively low in the 
lodgepole pine forests (Vankat 1979), especially compared to aspen uplands or to the riparian 
and wetland areas. 

The dominant woody upland species in the project area is lodgepole pine with pockets of 
Engelmann spruce (Picea engelmannii).  The dominant understory shrub species include grouse 
whortleberry (Vaccinium scoparium), ground juniper (Juniperus communis), and russet 
buffaloberry (Sheperdia canadensis).  This tree and shrub species complex dominates the entire 
trail corridor, except for limited riparian/wetland locations. 

The upland forest along the East Shore Trail is currently subject to a mountain pine beetle infes-
tation (figure 11).  The mountain pine beetle (Dendroctonus ponderosae) is native to the forests 
of western North America but periodic outbreaks of the insect, such as the current one, can re-
sult in losses of millions of trees.  Mountain pine beetles develop in pines, particularly pondero-
sa, lodgepole, Scotch, and limber pine.  Lodgepole pine is the species most affected in the pro-
ject area.   

Due to the thinning canopy resulting from the mountain pine beetle infestation, more sunlight 
has been infiltrating the canopy in the project area resulting in a thicker understory population 
than would typically be seen in a healthy lodgepole forest.  Common understory species within 
the project area include grouse whortleberry, ground juniper , russet buffaloberry, fireweed 
(Epilobium angustifolium), wild rose (Rosa woodsii), elk sedge (Carex geyeri), wild raspberry 
(Rubus idaeus), white clover (Trifolium repens), and elderberry (Sambucus spp.).  There is one 
small area (approximately 2,000 square feet) of sagebrush (Artemisia tridentata) within the 
northern half mile of the trail.  This is the only location where this species is found.  
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Figure 11: Lodgepole pine impacted by the 

pine beetle  
Figure 12: Woody upland vegetation along 

the shoreline of  
Shadow Mountain Lake 

  

Figure 13: Understory vegetation along the 
East Shore Trail 

Figure 14: Sagebrush along the northern 
portion of the East Shore Trail 

Wetland/Riparian Vegetation 

Mountain riparian ecosystems form sinuous, discontinuous bands of varying width adjacent to 
streams, rivers, and other water bodies (Mutel and Emerick 1992).  The functions provided in 
the riparian zone are distinct from the upland ecosystem.  These ecological functions include 
bank and soil stabilization; sediment containment; erosion resistance; flood control; microcli-
mate control; wildlife cover, forage, and nesting habitat; and shade for aquatic habitats (U.S. 
Forest Service 2002).   
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Wetland ecosystems provide numerous important ecological functions.  The “Wetlands” sec-
tion discusses the ecological functions and characteristics of wetlands within the project area.   

Quaking aspen (Populus tremuloides) and thinleaf alder (Alnus incana tenuifolia) are found along 
the shoreline of Shadow Mountain Lake in various riparian areas.  Four small wetland areas are 
located within the project area and each is bordered by transitional riparian zones.  Species 
identified within these areas include: horse tail (Equisetum hyemale), tufted hairgrass 
(Deschampsia cespitosa), blue joint reed grass (Calamagrostis canadensis), water sedge (Carex 
aquatilis var. aquatilis), beaked sedge (Carex rostrata), red stem dogwood (Cornus stolonifera), 
shrubby cinquefoil (Potentilla fruticosa), various willow (Salix spp.) species, cow parsnip 
(Heracleum maximum), and reed canary grass (Phalaris arundinacea).  Most riparian and wet-
land species within the project area appear healthy although the majority of willow plants show 
evidence of heavy ungulate browsing.   

IMPACT ANALYSIS METHODS 

Regulatory Framework 

NPS Management Policies 2006 states that the “fundamental purpose” of the national park sys-
tem begins with a mandate to conserve park resources and values and provide for the public en-
joyment of the park’s resources and values to the extent that the resources will be left unim-
paired for future generations.  Section 1.4.6 of the policy identifies native vegetation as a park 
resource, and Section 4.4.2 provides general principles for the maintenance of natural resources 
in the park by preserving and restoring the natural abundances, diversities, dynamics, distribu-
tions, habitats, and behaviors of native species (NPS 2006b). 

Intensity Definitions 

Negligible:  No native vegetation would be affected, or some individual native plants could be 
affected as a result of the alternative, but there would be no change in native species at the 
community level.  Mitigation measures would not be required. 

Minor:  Effects on native plants would be measurable, however, the plant community, in terms 
of overall abundance, distribution, and composition, would not be changed.  Mitigation may be 
needed to offset adverse effects.  If needed, mitigation would likely succeed. 

Moderate:  A change would occur at the community level and the effects would be measurable 
in terms of abundance, distribution, quantity, or quality.  Mitigation may be needed to offset 
adverse effects.  If needed, mitigation may succeed. 

Major:  The change would be severe or exceptional on native plant communities, would be 
measurable, and would substantially change vegetation community types.  Mitigation may be 
needed to offset adverse effects.  If needed, mitigation success would not be guaranteed. 

Beneficial effects would result in a vegetation abundance, distribution, community structure or 
composition increase and the potential for exotic plant species infestation would decrease. 

Adverse effects would result in vegetation abundance, distribution, community structure, or 
composition decrease and the potential for exotic plant species infestation would increase. 

Short-term:  Effects would cease within three years following implementation of bicycle use 
and any necessary trail work to accommodate this use. 

Long-term:  Effects would extend more than three years beyond implementing bicycle use and 
any necessary trail work to accommodate this use. 
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ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

Use of the East Shore Trail under current conditions has a minimal effect on vegetation.  Con-
struction of the trail did, originally, remove the vegetation that was present along the alignment 
and represents a long-term, local, minor adverse impact.  The impact to individual plants, 
whether they were in the upland or riparian/wetland communities, did not affect the communi-
ty composition or species diversity in any discernible manner.  In those areas where erosion is 
currently a problem, there is potential for vegetation to be affected as the soil matrix providing 
support could be undermined.  The areas affected would be relatively small, and the impacts 
would be long-term, local, minor, and adverse.  The presence and current use of the trail can 
introduce nonnative plant seeds along the alignment by humans and livestock.  As noted above, 
establishment of nonnative species along the trail is presently low.  This current impact can be 
characterized as long-term, local, negligible to minor, and adverse.  Other potential impacts un-
der current conditions would be off trail use by hikers or stock users.  There could be effects to 
vegetation by off trail users; such impacts would likely be short-term, local, negligible and ad-
verse. 

Cumulative Impacts 

The 1995 Grand County Headwaters Trails Master Plan (currently being updated) has a direct 
relationship to the East Shore Trail as it envisions multiuse trail connections between Granby 
and Grand Lake.  The cumulative impacts on the East Shore Trail would be long-term and in-
creased use would represent a negligible to minor adverse impact on vegetation because of the 
increased potential for off trail use.  Of all the other potential cumulative effects to vegetation 
along the East Shore Trail, the mountain pine beetle infestation has the greatest impact.  These 
impacts on vegetation would primarily be considered moderate to major and adverse because of 
the high degree of tree mortality, but there would be a measure of beneficial impacts to the un-
derstory species as more sunlight penetrates the canopy.  The Bark Beetle Management Plan 
(NPS 2005a) specifically implements mitigation measures in developed areas of the park to off-
set the long-term cumulative effects of the beetle.  Bark beetle management activities are not 
proposed in designated wilderness since the bark beetle infestation is considered part of a natu-
ral process. 

The other plans and projects identified in the section entitled Relationship to Past, Present, and 
Foreseeable Future Projects and Plans, are a mix of trail plans and resource management plans.  
The cumulative impacts on vegetation of these other plans and projects would be similar to 
those described for the Grand County Headwaters Trails Master Plan and Bark Beetle Manage-
ment Plan, respectively.  Specifically, increased trail use would likely result in long-term negligi-
ble to minor adverse impacts, while resource management plans would benefit vegetation be-
cause the plans attempt to offset adverse impacts of natural events and human impacts in devel-
oped areas of the park. 

Alternative A would contribute a small adverse impact to the overall mix of adverse and benefi-
cial cumulative impacts of other plans and projects. 

Conclusions 

Alternative A would have long-term, local, negligible  to minor adverse effects resulting from 
original removal of vegetation to construct the trail and continuing use, the potential for intro-
duction of nonnative plant seed, erosion in limited areas where it is currently a problem, and the 
potential for trail users to venture off trail.  Cumulative effects would be mixed, with long-term 
adverse and beneficial impacts, with the contribution of alternative A relatively small, especially 
compared to the impact of the mountain pine bark beetle. 
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ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

Impacts to vegetation associated with the proposed action would be similar to those described 
for alternative A, but incrementally greater because of direct impacts to vegetation associated 
with trail widening and rerouting.  Construction crews and equipment would likely have effects 
on vegetation during implementation of the proposed action as a result of trampling or inci-
dental contact in addition to clearing the alignment.  Overall, construction-related impacts of 
alternative B would be short- and long-term, local, minor and adverse.  There would be individ-
ual plants removed, and in some cases used to fortify the trail, such as the use of logs to con-
struct a bog bridge.  Nonetheless, there would be no impacts to vegetation at the community 
level as a result of alternative B.  Considering long-term use of the trail, some effects of alterna-
tive B would be beneficial because the new trail design would minimize the potential for erosion, 
a wider alignment would minimize off trail incidental use, and the new alignment would avoid 
sensitive resources in wetlands.  These benefits would be long-term, local, and minor. 

Cumulative Impacts 

The cumulative impacts to vegetation of the other plans and projects identified in the section 
titled Relationship to Past, Present, and Foreseeable Future Projects and Plans would be the 
same as those described for alternative A.  The primary difference from a cumulative perspective 
would be the introduction of bicycle use and the potential future connection with other trails 
and destinations.  This could lead to a cumulative adverse impacts on vegetation if bicyclists do 
not use the trail as intended (that is, riding off trail), but this potential adverse impact of alterna-
tive B is considered negligible.  Alternative B would have a small contribution of the overall 
mixed cumulative adverse impacts and beneficial effects, but slightly greater than the alternative 
A contribution because of bicycle use.  

Conclusions 

Alternative B would have short- and long-term, local, minor adverse effects resulting from con-
struction crews and equipment and removal of vegetation to widen and reroute the trail.  There 
would be other continuing effects, including the potential for introduction of nonnative plant 
seed, and the potential for trail users to venture off trail.  Cumulative effects would be mixed, 
with long-term adverse and beneficial impacts, with the contribution of alternative B relatively 
small, although slightly greater than the contribution of alternative A. 
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WETLANDS 

AFFECTED ENVIRONMENT 

Wetland resources are found at four small locations associated with shoreline coves and bays of 
Shadow Mountain Lake (see figures 3, 16, and 17).  The existing trail crosses two of these loca-
tions and skirts the edge of the other two.  The dominant species composition of each location is 
similar, with water sedge and beaked sedge dominating the wettest soils along the shoreline and 
several willow species occupying the slightly drier and landward shoreline.  Thinleaf alder oc-
cupies a narrow band on slightly drier and higher soils inland of the willows.  In the Cowardin et 
al. classification system, these sites would be considered mixed palustrine persistent emergent 
and scrub-shrub wetlands that are seasonally to permanently flooded (Cowardin et al. 1979).  
Water levels in these wetlands are primarily influenced by snowmelt and the lake level.  The sur-
face elevation of Shadow Mountain Lake is managed so it does not vary by more than 1 foot.  
The four wetlands are likely to be considered jurisdictional wetlands under provisions of Sec-
tion 404 of the Clean Water Act according to the U.S. Army Corps of Engineers 1987 Delinea-
tion Manual (Corps of Engineers 1987).  This status is based on the prevalence of obligate wet-
land plant species, presence of hydric soils, and the presence of wetland hydrology in each of 
the wetlands.   

In accordance with National Park Service Procedural Manual #77-1: Wetland Protection (NPS 
2012), the National Park Service requires that wetlands be categorized and evaluated according 
to the Cowardin system (Cowardin et al. 1979).  According to this system, the jurisdictional wet-
lands can be qualified as “areas with hydrophytes and hydric soils, such as those commonly 
known as marshes, swamps, and bogs.”  Wetlands identified using the U.S. Army Corps of Engi-
neers’ definition also meet the Cowardin definition.  The wetlands in the project area meet the 
Cowardin definition of mixed palustrine persistent emergent and scrub-shrub wetlands that are 
seasonally to permanently flooded (Cowardin et al. 1979).   

In addition to the wetland areas, there is a groundwater seep in the northern portion of the trail 
(see figure 15 and site A on figure 3), where the existing trail is confined to a narrow 6- to 10- 
foot zone between the lake edge and a steep rock outcrop.  The seep occupies an area of 25 to 50 
square feet before discharging into the lake.  The trail crosses this wet area that may be consid-
ered a small wetland.  

Wetland Functions 

The primary wetland functions performed by the four wetlands are the same and include shore-
line and erosion protection, water quality improvement and nutrient cycling, fish and wildlife 
habitat support, groundwater discharge, temporary floodflow storage, biomass production, and 
biodiversity.  Wetland contributions to these functions are limited by the small individual and 
cumulative sizes of these wetlands.  These shoreline wetlands are areas where songbirds, water-
fowl, wading birds, and osprey can often be observed, making them important from a wildlife 
resource support and viewing perspectives.   
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Figure 15: Seep area (site A) in the northern portion of 

the project area (see figure 3)  

Wetland Acreage and Location 

The four wetland locations are identified in figure 3, as wetlands 1, 2, 3, and 4.  The approximate 
size of these wetlands is shown in table 4.   

Table 4: Summary of Wetland and Seep Sizes and Trail Impact Estimates  

Wetland  
Identification (1) 

Estimated Wetland 
Size (square feet) 

Impact Area (square feet) 
Under Alternative A 

Impact Area (square 
feet) Under Alternative B 

1 4,350 (145’x30’) 420 (210’x2’) 0 

2 2,250 (75’x30’) 0 0 

3 8,250 (150’x55’) 120 (60’x2’) 180 (60’x3’) 

4 5,000 (100’x50’) 240 (120’x2’) 360 (120’x3’) 

Seep 1(site A) 100 (10’x10’) 20 (10’x2’) 30 (10’x3’) 

Total 19,850 wetland;  
100 seep 

(0.456 acre for wetland) 

780 wetland; 20 seep 
(0.018 acre for wetlands) 

540 wetland; 30 seep 
(0.012 acre for wetlands) 

(1) Wetlands numbered sequentially starting at the south end of the existing trail. 

The approximate wetland area affected by the East Shore Trail under alternatives A and B is 
listed in table 4.  Wetlands 1 and 2 are adjacent sites separated by a small shallow ridge that ex-
tends to the lake shore.  The existing trail flanks the east side of wetland 1 and misses the edge of 
wetland 2.  The existing trail crosses both wetlands 3 and 4 on existing foot bridges and trail fill.  
Trail segments would be wet during spring and periods of high precipitation.  

Dominant Species 

Dominant species in the four wetlands are the same, and were described as part of the vegeta-
tion discussion above.  They include the following:  horse tail (Equisetum hyemale), tufted hair-
grass (Deschampsia cespitosa), blue joint reed grass (Calamagrostis canadensis), water sedge 
(Carex aquatilis var. aquatilis), beaked sedge (Carex rostrata), red stem dogwood (Cornus 
stolonifera), shrubby cinquefoil (Potentilla fruticosa), various willow (Salix spp.) species, cow 
parsnip (Heracleum maximum), and reed canary grass (Phalaris arundinacea).  Wetland 4 has a 
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higher proportion of its area dominated by several willow species.  This difference is due to the 
presence of a small stream (about 12 to 18 inches wide and 2-3 inches deep) that enters the wet-
land from the east.  Willows dominate this corridor until it reaches the wettest shoreline zone, 
which then transitions to a zone dominated by beaked sedge and water sedge.   

  

Figure 16: Wetland #3 as indicated on  
figure 3 

Figure 17: The northernmost wetland  
(indicated as #4 on figure 3) 

IMPACT ANALYSIS METHODS 

Regulatory Framework 

The Federal Pollution Control and Prevention Act of 1972, commonly known as the Clean Wa-
ter Act, is the primary federal law in the United States governing water pollution.  The purpose 
of the act is to make our nation’s waters “fishable and swimmable” by 1983 by eliminating re-
leases of toxic substances, controlling wastewater and storm water pollution of waterways, and 
instituting water quality standards and associated permitting systems.  Section 404 addresses the 
adverse effects of discharging dredged or fill material to the waters of the United States, includ-
ing wetlands.  For regulatory purposes under the Clean Water Act, the term wetlands means 
"those areas that are inundated or saturated by surface or groundwater at a frequency and dura-
tion sufficient to support, and that under normal circumstances do support, a prevalence of veg-
etation typically adapted for life in saturated soil conditions.  Wetlands generally include 
swamps, marshes, bogs, and similar areas." 

Executive Order 11990, Protection of Wetlands, requires federal agencies to avoid the short- 
and long-term, adverse impacts associated with the destruction or modifications of wetlands 
whenever possible and to preserve and enhance the natural and beneficial values of wetlands.  
NPS Management Policies 2006 (2006b) and Director’s Order # 77-1: Wetland Protection, re-
quire the National Park Service to protect wetland habitat from degradation and to restore nat-
ural wetland functions and values where human activities have disturbed them. 

Director’s Order #77-1, Wetland Protection (revised April 2011), states “to avoid to the extent 
possible the long and short term adverse impacts associated with the destruction or modifica-
tion of wetlands and to avoid direct or indirect support of new construction in wetlands wher-
ever there is a practicable alternative..” and calls for actions with the potential to adversely affect 
wetlands to prepare a wetland statement of findings along with the appropriate National Envi-
ronmental Policy Act document.  However, Section 4.2.1.h of the director’s order allows an ex-
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ception for “Actions designed to restore degraded (or completely lost) wetland, stream, riparian, 
or other aquatic habitats or ecological processes.”  For this exception, "restoration" refers to 
reestablishing environments in which natural ecological processes can, to the extent practicable, 
function as they did prior to disturbance.  The proposed action meets this definition of restora-
tion and an exception to the adverse temporary impacts associated with restoration is warrant-
ed.  Additionally, there are conditions stated in appendix 2 of the Director’s Order #77-1 that 
are met under the proposed action alternative, thus a statement of wetland findings need not 
accompany this document.  Director’s Order #77-1 also establishes a goal of achieving no net 
loss of wetland acres or functions from wetland compensation actions.   

Intensity Definitions 

Negligible:  Wetland functional values and species composition would not be affected, or the 
effects would be below or at the level of detection.  Mitigation measures would not be required. 

Minor:  Changes to wetland functional values and species composition would be measurable, 
although the change would affect the degree of a particular functional value provided rather 
than the absence or addition of a wetland function.  Mitigation may be needed to offset adverse 
effects.  If needed, mitigation would likely succeed. 

Moderate:  Changes to wetland functional values and species composition would be measura-
ble, including a change in the types of functions provided by the wetland community.  Mitiga-
tion may be needed to offset adverse effects.  If needed, mitigation may succeed. 

Major:  The changes would be severe or exceptional and changes to wetland functional values 
and species composition would be measurable across the entire wetland community.  Mitigation 
may be needed to offset adverse effects.  If needed, mitigation success would not be guaranteed. 

Beneficial effects would result in improved or additional wetland functional values. 

Adverse effects would result in a loss or degradation of wetland functional values. 

Short-term:  Effects would cease within one year following implementation of bicycle use and 
any necessary trail work to accommodate this use. 

Long-term:  Effects would extend more than one year beyond implementing bicycle use and 
any necessary trail work to accommodate this use. 

ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

The impact analyses for wetlands were performed under the assumption that the area of juris-
dictional wetlands and wetlands defined under the Cowardin system (Cowardin et al. 1979) are 
equivalent, thus the impacts described would apply equally to each defined set of wetlands.  

Under alternative A, wetlands would continue to be affected by the presence and use of the East 
Shore Trail.  As shown in table 4, this impact would take place over approximately 780 square 
feet, with potential incidental impacts if trail users were to go off trail in the wetland.  However, 
it is likely that users would tend to stay on the trail rather than walk in the wetter portions of the 
wetland, so this potential is relatively low.  The primary impacts would be associated with the 
prior loss of wetland vegetation in wetlands 1, 3, and 4 (figure 3) and the associated wetland 
functions.  Because of the small areal extent of the trail footprint, the impacts would be long-
term, local, negligible to minor, and adverse. 
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Cumulative Impacts 

The other plans and projects identified in the section titled Relationship to Past, Present, and 
Foreseeable Future Projects and Plans can primarily be described as trail and natural resource 
management plans.  In each case, wetlands impacts would be considered by these plans and pro-
jects to be compliant with regulations.  As a result, there would likely be few adverse impacts to 
wetlands and it is likely that the overall cumulative effects would be beneficial as wetland re-
sources would be held with high regard and efforts to protect them would accrue.  Alternative A 
would have a small contribution to the overall beneficial cumulative effects of other plans and 
projects on wetlands. 

Conclusions 

The long-term, local, negligible to minor adverse impacts of alternative A would be associated 
with the original loss of wetland vegetation and the associated wetland functions.  Cumulative 
impacts of other plans and projects would be beneficial because trail plans and natural resource 
management plans would all include measures to ensure maintenance of wetlands and avoid 
wetland loss or encroachment.  Alternative A would have a negligible adverse contribution to 
the overall beneficial cumulative effects on wetlands of other plans and projects. 

ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

Impacts to wetlands resulting from implementation of alternative B would be associated with 
construction of a bog bridge or causeway through the wetlands.  These improvements would 
permit the passage of bicycles with minimal impact to wetland vegetation and soil.  Construction 
would have a short-term, local, minor, adverse impact resulting from the presence of work 
crews and placement of trail tread material in the wetland, although the previously disturbed 
area would be the primary route.  In the long-term, improvements would provide a local, minor 
benefit to wetlands as there would be less potential for erosion and sediment deposition that 
would degrade the wetland.  These effects would occur along the trail alignment through wet-
lands 3 and 4.  The areal extent of the wetland affected by alternative B would total less than 600 
square feet and the small extent of the affected area contributes to the minor finding. 

Cumulative Impacts 

Cumulative impacts of alternative B on wetlands would be similar to those described for alterna-
tive A with an incrementally lesser overall adverse impact because of the long-term benefits as-
sociated with the lower potential for erosion in wetlands under alternative B.  The cumulative 
impacts of the other plans and projects would be the same as described for alternative A, namely 
beneficial, with alternative B contributing minor adverse impacts and benefits in a relatively 
small proportion. 

Conclusions 

The long-term, local, minor adverse impacts of construction associated with alternative B would 
be offset by long-term minor benefits as a result of reduced erosion.  The cumulative impacts of 
other plans and projects would be beneficial because trail plans and natural resource manage-
ment plans would include measures to ensure maintenance of wetlands and avoid wetland loss 
or encroachment.  Alternative B would have both minor adverse and beneficial impacts and the 
contribution of alternative B to the overall cumulative impacts of other plans and projects would 
be small. 
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CHAPTER 3: AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

VISITOR USE AND EXPERIENCE 

AFFECTED ENVIRONMENT 

Visitor Use in Rocky Mountain National Park 

Rocky Mountain National Park covers 265,761 acres in northern Colorado.  The park’s 
3,229,617 visitors in 2012 ranked fifth among national parks for total visitation.  From 2001 to 
2010, visitation averaged 3,070,603, with a peak of 3,318,309 visitors in 2001 and a low of 
2,927,921 in 2006 (NPS 2011b).  As shown in figure 18, the number of monthly visits hovers 
around the 50,000 to 75,000 mark during the offseason months of November through April, 
then incrementally rises in May and June before peaking in July (651,722 visits in 2012) and then 
slowly tapering over the next three months (NPS 2012f). 

 
Figure 18: Average Rocky Mountain National Park Recreation Visits by Month, 2012 

Approximately 70% of visitors access the park through the east entrance, near the town of Estes 
Park (NPS 2012b).  The town offers a wide range of tourist attractions, including hotels, restau-
rants, shops, golf, wildlife viewing, and special events.  Another 15% enter at the west entrance 
near Grand Lake, and the remaining entrances admit the remaining 15% of visitors (NPS 2004).  
Near the park’s west entrance, visitors can enjoy four major reservoirs at the Arapaho National 
Recreation Area or visit Grand Lake, the largest and deepest natural lake in Colorado.  The 
Town of Grand Lake also offers a wide range of tourist attractions including hotels, restaurants, 
and shops.  Approximately 500,000 Rocky Mountain National Park visitors make the trip from 
Estes Park to the Grand Lake area each year when Trail Ridge Road is open, generally late May 
to early October (Town of Grand Lake 2006). 

Among the park’s primary attractions for visitors are its scenery and wildlife.  A survey during 
the summer of 2010 found that 96% of visitors rated native wildlife as an extremely or very im-
portant park feature and 95% of visitors rated natural scenery/undeveloped vistas as extremely 
or very important (NPS 2010).  The same survey indicated that the three most common activities 
while visiting the park were to view scenery (93%), drive Trail Ridge Road (75%), and view 
wildlife (73%) (NPS 2010).   

Popular summer activities also include hiking, camping, climbing, fishing, mountaineering, and 
horseback riding.  Wintertime activities include viewing scenery, wildlife viewing, and snow-
shoeing. 
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East Shore Trail Use 

The project area is accessed by the East Shore Trailhead or the Shadow Mountain Dam Trail-
head.  The East Shore Trailhead and the first 0.7 mile of trail south of this trailhead near Grand 
Lake are located on land administered by the U.S. Forest Service as the Arapaho National Rec-
reation Area.  Mountain bikes are currently permitted on this section of the existing trail; how-
ever due to the short length of this portion of the trail, U.S. Forest Service staff state that bike 
use is very limited (Orr pers. comm. 2013).  Upon entering Rocky Mountain National Park, trail 
use is currently limited to foot travel and stock use up until the intersection with the Ranger 
Meadows Trail.  South of the Ranger Meadows Trail intersection, trail use is currently limited to 
pedestrian foot travel only.  The Shadow Mountain Dam Trailhead is located within the Arapa-
ho National Recreation Area just south of the southern terminus of the project area and is acces-
sible by crossing the Shadow Mountain Dam, owned and operated by the U.S. Bureau of Recla-
mation.  The segment of the East Shore Trail within the project area is considered easy with rela-
tively flat terrain.  A one-way hike from the East Shore Trailhead to the Shadow Mountain Dam 
Trailhead is approximately 2.7 miles.  The northern 0.9 mile of the trail within the park is also 
part of the Continental Divide National Scenic Trail, which then diverges east along the Ranger 
Meadows section (see figure 3).  Visitors during winter months may use the East Shore Trail ar-
ea for ski touring and snowshoeing.  Camping is not permitted along the East Shore Trail.   

A visitor use study was completed for several different trailheads within the park during the 
summer of 2012.  The East Shore Trail was included in this study starting in late August and last-
ing through September.  Although data collection on the trail was limited, the report identified 
heavier use on the weekends and a higher hourly average visitor rate between 10:00 am and 5:00 
pm (NPS 2012e).  The 2012 seasonal average daily visitor use at the East Shore trailhead was 12 
visitors and 62 visitors maximum (NPS 2012e).   

Visitor Interactions and Conflicts 

Conflicts between user groups, including hikers and mountain bikers, have been extensively in-
vestigated for several decades.  Visitors’ perceptions of conflict and measures of actual conflict 
have been studied in an effort to identify the magnitude of conflicts between user groups, the 
source of conflict, and effective management approaches to minimize conflict.  Conflict can 
arise from user behavior such as riding too fast or not slowing when approaching blind curves.  
However, conflict based on the attitudes and perception of one use group toward another has 
also been studied.  

Hikers are generally found to be more sensitive to the presence and behavior of mountain bikers 
than mountain bikers are toward hikers.  The perception of conflict, however, can be different 
than the actual occurrence of conflict.  Actual conflicts are found to be lower than the expecta-
tion of conflict, and in some cases the opinions of hikers are found to be positive toward moun-
tain bikers (Alleyne 2008, Cessford 2002).  Cessford reported that 97% of hikers surveyed stated 
they were totally or mostly satisfied with their experience after encountering mountain bikers 
on the trail. 

There is potential for increased visitation to the East Shore Trail as a result of permitting addi-
tional uses (mountain biking), although the increase is difficult to predict.  More visitors on the 
trail may increase the perception of crowding for some visitors, and consequently, contribute to 
a diminished trail experience for such visitors.  However, Rocky Mountain National Park man-
agers predict that bicycle use on the East Shore Trail would be low given the minimal distance of 
2.7 miles on which bicycles would be permitted and the fact that the trail would not connect 
Grand Lake to a significant destination. 

Currently on the East Shore Trail, reported conflicts and infractions identified by park rangers is 
low.  Over the past several years, there have been verbal warnings issued on the trail for dogs, 
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CHAPTER 3: AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 

illegal bike use, and illegal camping, but no formal complaints have been recorded regarding 
conflicts between users (McCutcheon pers. comm. 2013).  

Because many conflicts result directly from user behavior on the trail, conflict can be effectively 
reduced through employing management strategies such as visitor education, signs, and en-
forcement (Alleyne 2008; Carothers et al. 2001) in addition to the adaptive management strate-
gies discussed earlier in the document.  Trail Conditions 

Trail classes are general categories reflecting trail development scale, arranged along a continu-
um ranging from 1 to 5 where class 1 is the least developed, and class 5 is the most developed 
(Federal Geographic Data Committee 2011).  During internal scoping meetings, the park’s Trail 
Foreman stated that the existing trail is a class 3 developed trail and ranges in width from 18 
inches to 4 feet.  According to the National Trail Management Class Matrix published by the 
U.S. Forest Service, a class 3 trail is a single lane trail with continuous and obvious tread consist-
ing of native or imported materials.  Obstacles may exist on the trail but are not substantial and 
vegetation is cleared from the trailway.  Bridges may be constructed as needed for resource pro-
tection and appropriate access and information and interpretive signs may be present (USFS 
2008).   

Within the project area, the grade of the East Shore Trail is relatively flat with some areas of 
gradual inclines or declines.  There are some areas of braiding, exposed roots, and boulders 
along portions of the trail, but for the most part the tread is compacted and relatively free of ob-
stacles.  Trees killed by mountain pine beetle are common along the trail route and over time 
many have fallen across the trail throughout its entire length.  Park trail crews cut away fallen 
trees that block the trail as blockages are reported or during spring opening when trails are as-
sessed for winter damage.  Many standing dead trees remain in the trail corridor and will require 
removal as they fall across the trail.  Trees tend to fall most commonly during the winter and 
spring periods when snow and wind loading are the most conducive for their collapse. 

Bicycle Use on U.S. Forest Service Land in the Vicinity of the East Shore Trail 

Current bike use in the vicinity of the East Shore Trail occurs mostly on U.S. Forest Service land.  
The largest amount of use occurs in the Winter Park area, which is approximately 35 miles south 
of the Grand Lake area.  Bike use in the Grand Lake area is limited in part because most of the 
trails that allow bike use also allow motorized vehicle use (Orr pers. comm. 2013).  According to 
recreation staff at the U.S. Forest Service Sulphur Ranger District, there are no known reports of 
user conflicts with bikers on the trails within Grand County (Orr pers. comm. 2013).  U.S. Forest 
Service staff anticipates that campers at the U.S. Forest Service Green Ridge Campground, lo-
cated outside Rocky Mountain National Park and just west of the Shadow Mountain Dam, may 
use the East Shore Trail to ride into Grand Lake and back.  However, they cannot predict the 
level of use (Orr pers. comm. 2013).   

IMPACT ANALYSIS METHODS 

Regulatory Framework 

NPS Management Policies 2006 (NPS 2006b) section 8.2 states that the enjoyment of park re-
sources and values by the people of the United States is part of the fundamental purpose of all 
park units and that the National Park Service is committed to providing appropriate, high-
quality opportunities for visitors to enjoy the national parks.  Because many forms of recreation 
can take place outside of a national park setting, the National Park Service therefore seeks to: 

• Provide opportunities for forms of enjoyment that are uniquely suited and appropriate to 
the superlative natural and cultural resources found in a particular park unit. 
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• Defer to others to meet the broader spectrum of recreational needs and demands that do 
not depend on a national park setting.  Those others can include local, state, and other 
federal agencies; private industry; and nongovernmental organizations.   

Part of the purpose of the national parks is to provide for public outdoor recreation use and en-
joyment.  Goals for visitor experience provided in the NPS Strategic Plan for 2000 through 2005 
(NPS 2005b) include: 

• NPS Mission Goal IIa:  Visitors safely enjoy and are satisfied with availability, accessibil-
ity, diversity, and quality of park facilities, services, and appropriate recreational opportu-
nities. 

• NPS Mission Goal IIb:  Park visitors and the general public understand and appreciate the 
preservation of parks and their resources for this and future generations. 

Implementation of this policy must meet the Organic Act’s requirement that the National Park 
Service conserve the scenery, natural and historic objects, and wildlife to leave them unimpaired 
for the enjoyment of future generations. 

NPS Management Policies2006 also specifies that visitor activities appropriate to the park envi-
ronment will be encouraged, whereas those that would impair park resources or are contrary to 
the purposes for which the park was established will not be permitted. 

Public Law 111-11 directed the Secretary of the Interior to establish within the East Shore Trail 
Area in the park an alignment line for a trail, to be known as the “East Shore Trail,” to maximize 
the opportunity for sustained use of the Trail without causing— 

(1) harm to affected resources; or 

(2) conflicts among users. 

Vehicles and Traffic Safety – Bicycles (36 CFR Part 4 RIN 1024-AS97 Final Rule) authorized 
park superintendents to open existing trails to bicycle use within park units under specific con-
ditions, in accordance with appropriate plans and in compliance with applicable law. It also re-
tains the current requirement for a special regulation to authorize construction of new trails for 
bicycle use outside developed areas. 

Intensity Definitions 

Negligible:  Visitors would not be affected or changes in visitor experience or understanding 
would be below or at the level of detection.  Visitors would not likely be aware of the effects as-
sociated with the alternative. 

Minor:  Changes in visitor experience or understanding would be detectable, although the 
changes would be slight.  Visitors could be aware of effects associated with the alternative, but 
only slightly.  Mitigation measures may be needed to avoid conflicts, and if implemented have a 
high likelihood of success. 

Moderate:  Changes in visitor experience or understanding would be readily apparent.  Visitors 
would be aware of the effects associated with the alternative and would likely be able to express 
an opinion about the changes.  Mitigation measures would be necessary to avoid conflicts, and 
would have a good probability of success if implemented. 

Major:  Changes in visitor experience or understanding would be severe or exceptional, readily 
apparent, and would have important consequences.  Visitors would be aware of the effects asso-
ciated with the alternative and would likely express strong opinion about the changes.  Mitiga-
tion measures would be required to avoid conflicts, and the likelihood of success could not be 
guaranteed. 
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Beneficial impacts would improve visitor enjoyment and recreational or educational opportu-
nities. 

Adverse impacts would diminish visitor enjoyment and recreational or educational opportuni-
ties. 

Short-term:  Effects would cease within one year following implementation of bicycle use and 
any necessary trail work to accommodate this use. 

Long-term:  Effects would extend more than one year beyond implementing bicycle use and 
any necessary trail work to accommodate this use. 

ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

Under alternative A, the East Shore Trail would continue to be used by visitors on foot (hikers 
and fisherman) and stock users.  Low use volume and the pleasant, quiet environment of the 
trail along the east shore of Shadow Mountain Lake would continue to provide a visitor oppor-
tunity with minor to moderate beneficial impacts on visitor experience.  

At current and expected future use levels, infrequent conflicts would continue to occur between 
users from visitor-generated noise, motorboat noise on Shadow Mountain Lake, or the simulta-
neous presence of users on the trail.  The East Shore Trail is similar to other lightly used back-
country trails is the park.  The volume of use and potential for visitor conflict would likely be 
consistent with visitor expectations; therefore, adverse impacts on visitor experience would be 
negligible to minor. 

Trail maintenance activities would continue and would include clearing trees and vegetation 
that obstruct the trail and maintenance of the trail tread in areas of erosion or water accumula-
tion.  Maintenance activities would improve the condition and usability of the trail and result in 
long-term minor to moderate beneficial impacts on visitor experience. 

The presence and activity of trail crews would be intermittent and of short duration.  Activities 
would require the presence of staff working on the trail, which could interrupt trail traffic or 
divert it and result in short-term minor adverse impacts. 

Cumulative Impacts 

Rocky Mountain National Park is one of the most popular parks in the national park system.  
Between 2001 and 2012, visitation to Rocky Mountain National Park averaged 2,946,403, with a 
peak for that time period of 3,229,617 visitors in 2012.  Of these visitors, only about 15% enter 
the park on the west side and approximately 500,000 visitors make the trip from Estes Park to 
the Grand Lake area when Trail Ridge Parkway is open, generally late May to early October 
(NPS 2004c; Town of Grand Lake 2005). 

Visitors are positively affected by a wide range of opportunities and facilities on the west side of 
the park and in the Grand Lake area.  Visitors engage in popular activities, including viewing 
wildlife and scenery, hiking, backpacking, and horseback riding; fly fishing, bird watching, and 
photography.  Backcountry visitors have access to multiple trails and 10 backcountry camp sites 
are available within the surrounding area of the Kawuneeche Valley. 

Conditions also exist in the park that result in adverse impacts on visitor experience.  High levels 
of visitation to national parks results in crowding and dissatisfaction (Gramann 2002).  Other 
activities have the potential for adversely affecting visitor experience, including overflights by 
commercial aircraft on approach to or departing from Denver International Airport, park 
search and rescue, and the use of machinery and equipment for resource or facility manage-
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ment.  These conditions can have short-term, minor-to-moderate, adverse impacts on visitor 
experience. 

Since 1990, bark beetles have killed thousands of acres of lodgepole pine trees in Rocky Moun-
tain National Park, including trees in the vicinity of the East Shore Trail.  In the Rocky Moun-
tain region, pine beetles have killed large expanses of forests and dramatically altered the land-
scape.  Impacts on visitor use and experience result from the visual evidence and temporary clo-
sure of selected frontcountry and backcountry locations due to mitigation for human safety.  
Management of the bark beetle within Rocky Mountain National Park is in accordance with the 
Bark Beetle Management Plan (NPS 2005a).  The continued pine beetle outbreak contributes 
both short- and long-term adverse impacts of moderate to major intensity to visitor use and ex-
perience. 

The park manages the impacts of these conditions through development of management plans 
and implementation of subsequent actions to improve the experience of visitors.  Past and fu-
ture management plans that affect visitor use and experience within the vicinity of the East 
Shore Trail include the trails plan (NPS 1982), trail system maintenance and reconstruction plan 
(NPS 2000), the commercial horse use plan (NPS 1994), and the backcountry and wilderness 
management plan, including the use of minimum tool analysis (NPS 2001a).  These plans and 
actions altered or will alter conditions, with short-term, adverse effects on visitor experience.  
However, these plans have long-term beneficial effects on visitor experience. 

Potential implementation of a single track trail that would continue the East Shore Trail in the 
adjacent Arapaho National Recreation Area, and the Headwaters Trails Alliance’s plans to co-
ordinate additional trail development in the Grand Lake area, including a multiuse trail connec-
tion between Grand Lake and Granby, would add trails and increase the diversity of trails in the 
project area.  This would provide long-term beneficial effects on visitor experience. 

Overall satisfaction of visitors was measured for both summer and winter visitors with the 
Rocky Mountain National Park visitor study for summer 2010 and winter 2011 (NPS 2010c; 
NPS 2004a).  Ninety-five percent of park visitors are satisfied overall with appropriate facilities, 
services, and recreational opportunities.  The benefits of opportunities and facilities at Rocky 
Mountain National Park are readily apparent to visitors, and their positive opinions, combined 
with past and future actions of the park to manage park conditions, indicate a long-term benefi-
cial, cumulative impact on visitor experience. 

Collectively, the effects on visitor use and experience within the Kawuneeche Valley and the 
vicinity of the East Shore Trail caused by past, current, and foreseeable future actions would be 
long-term, minor, and adverse.  

Impacts on visitor use and experience from alternative A would be long term, negligible to mi-
nor adverse and long term, minor to moderate, beneficial. 

Cumulatively, alternative A would combine with past, present, and foreseeable future actions to 
result in continued long-term, minor, adverse, cumulative impacts.  Alternative A would make a 
small contribution to these cumulative impacts. 

Conclusions 

Long-term, minor to moderate beneficial impacts of alternative A would be associated with the 
recreation opportunities provided by the East Shore Trail.  Conflicts between users would be 
infrequent and would result in long-term, negligible to minor adverse impacts.  Regular mainte-
nance activities would result in short-term, minor adverse impacts.  Cumulative impacts of other 
plans and projects would be long-term, minor, and adverse.  Alternative A would make a small 
contribution to these cumulative impacts. 
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ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

Visitors seeking to ride bicycles would have a new opportunity for recreation in the park.  The 
trail would be relatively short and flat, and suited for casual, low-intensity bicycling rather than 
strenuous and technical mountain biking.  This would provide a minor to moderate beneficial 
impact for users choosing to use the trail. 

Because overall trail use would be expected to remain low relative to other trails in the Grand 
Lake area, hikers and stock users would continue to find opportunities for a good quality expe-
rience.  This would result in minor to moderate beneficial impacts on visitor experience similar 
to alternative A. 

The presence of bikes would introduce additional users and a new use to the trail.  Low num-
bers of conflicts between users on mixed use trails (hiking, mountain biking, and stock) have 
been identified in several research papers (Alleyne 2008; Cessford 2002) and on trails within 
Grand County that currently allow for these mixed uses (Orr pers. comm. 2013).  Therefore, 
conflicts between users would also be expected to be low on the East Shore Trail.  There would 
be some potential for conflict, however, that could result in minor adverse impacts on the expe-
rience of other users.  Formal complaints would be monitored, and five or more unique verifia-
ble complaints received May through September would indicate a need for increased weekly 
law enforcement patrols on the trail.  If five or more unique verifiable complaints were received 
for a second season, trail advocates would be placed on the trail to increase a presence and trail 
monitoring.  If these adaptive management measures result in fewer complaints than five per 
season (May through September) and the level of adverse impact is minor or less, then authori-
zation of mountain bike use would continue.  If five or more complaints were received for a 
third season, then a schedule of alternate bike days would be implemented and impacts on visi-
tor experience would be expected to be the same as alternative A on non-bike days and minor 
adverse on bike days.  

Trail maintenance activities would be increased somewhat to mitigate the physical effects of in-
creased use of the trail (e.g., trail braiding/widening, tread wear).  The increased presence of trail 
crews would be slight from the perspective of the typical trail user and the effects on visitor ex-
perience would be the same as alternative A. 

A new causeway would improve the trail tread by addressing a wet, boggy area adjacent to the 
lake shore, and would make passage by foot and bike easier.  This would result in long-term mi-
nor benefits to visitor experience. 

Trail construction activity would cause noise and the presence of trail construction personnel.  
This could be disruptive to trail users or could cause trail closures for short periods.  This would 
result in short-term minor to moderate adverse impacts to visitor experience. 

Cumulative Impacts 

Past, current, and foreseeable future actions that impact visitor use and experience within the 
East Shore Trail area would be the same as those described for alternative A.  Collectively, the 
effects of these actions on visitor use and experience would continue to be long-term, minor, 
and beneficial.  The actions associated with alternative B would make a small beneficial contri-
bution to the cumulative impacts on visitor use and experience.  

Conclusions 

Long-term, minor to moderate beneficial impacts of alternative B would be associated with the 
recreation opportunities provided by the East Shore Trail, similar to alternative A, including op-
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portunities for mountain biking.  Conflicts between users could be greater than alternative A 
because of the presence of mountain bikes, and could result in minor adverse impacts on visitor 
experience.  Adaptive management measures to reduce adverse impacts would be implemented 
if impacts reached identified thresholds, and long-term impacts would be similar to alternative 
A.  Regular maintenance activities would result in short-term, minor adverse impacts as in alter-
native A.  Trail realignment and causeway construction projects would be short-term minor to 
moderate adverse impacts from construction activities, and long-term minor benefits to visitor 
experience from trail improvements.  The cumulative impacts of other plans and projects would 
be long-term, minor, and adverse, as in alternative A.  Alternative B would make a small benefi-
cial contribution to these cumulative impacts.
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PUBLIC HEALTH AND SAFETY 

AFFECTED ENVIRONMENT 

One health and safety concern within the project area is the potential for incidents between dif-
ferent user groups on the East Shore Trail.  Currently, stock users and pedestrians are permitted 
simultaneously for about 0.9 mile between the northern boundary of the park and the intersec-
tion with the Ranger Meadows Trail (see figure 3).  While both user groups generally move at 
relatively slow speeds, the main health and safety concern between these two user groups is the 
potential for them to startle and/or run into one another.  Stock use on the East Shore Trail is 
generally low and nearby commercial outfitters do not use the trail regularly due to the incon-
venience of riding through the adjacent neighborhood to access the trailhead.  The relatively flat 
terrain, lack of dense vegetation, and trail layout currently allow for a line of sight that enables 
good visibility along most of the trail.  However, there are a few locations where the trail bends 
sharply and visibility is reduced.  The park has no recorded incidents of conflict between these 
two user groups on the East Shore Trail.   

Mountain bikers, stock users, and pedestrians are currently all permitted on the East Shore Trail 
north of the park boundary on U.S. Forest Service land.  As mentioned under the ‘Visitor Use 
and Experience’ section, due to the short length of trail on which mountain bikes are currently 
permitted, few bikers use this area and it is very uncommon for all three user types to be on the 
trail simultaneously.   

In addition to encounters with other user types, other potential environmental safety hazards 
along the East Shore Trail include the following: 

• Tripping hazards from uneven terrain and exposed roots. 

• Falling trees and limbs - especially during periods of wind. 

• Risks associated with a high altitude environment (the surface elevation of Shadow 
Mountain Lake is 8,367 feet above sea level). 

• Exposure to mountain weather, including sub-freezing temperatures, thunderstorms, 
high winds, and lightning.   

• Risks associated with encountering wildlife. 

• Risks associated with water, due to the trail’s proximity to Shadow Mountain Lake, in-
cluding the risk of giardia from ingesting untreated water. 

• Exposure to several diseases endemic to the park and carried by species common to the 
area.  These include the plague, Colorado tick fever, Rocky Mountain spotted fever, and 
Hantavirus.   

IMPACT ANALYSIS METHODS 

Regulatory Framework 

The larger context for analyzing the impact of each alternative on public health and safety is es-
tablished by legislation establishing the park, as well as NPS Management Policies 2006 (NPS 
2006b).  NPS policies provide service-wide guidelines and mandates for public health and safety.  
The saving of human life takes precedence over all other management actions.  The National 
Park Service will do this within the constraints of the 1916 Organic Act.  The primary—and very 
substantial—constraint imposed by the Organic Act is that discretionary management activities 
may be undertaken only to the extent that they will not impair park resources and values. 
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Intensity Definitions 

Negligible:  Health and safety would not be affected, or the effects on visitor and employee 
health or safety would not be measurable. 

Minor:  Effects on visitor or staff health and safety would be detectable, but would not produce 
an appreciable change in visitor or staff health or safety.  Mitigation measures, if needed, would 
likely be highly successful. 

Moderate:  Effects would be readily apparent, and would result in noticeable effects on visitor 
or staff health and safety.  Mitigation measures to protect public health and safety would likely 
be needed, and would likely be successful if implemented. 

Major:  Effects would be swiftly apparent and would result in substantial, noticeable effects on 
visitor or staff health and safety.  Mitigation measures to protect public health and safety would 
be necessary, but success could not be guaranteed if implemented. 

Beneficial effects would result in improved visitor and staff health and safety. 

Adverse effects would result in a loss or degradation of visitor and staff health and safety. 

Short-term:  Effects would occur only during and shortly after implementation of bicycle use 
and any necessary trail work to accommodate this use. 

Long-term:  Effects would persist well beyond implementation of bicycle use and any necessary 
trail work to accommodate this use. 

ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

Under alternative A, the East Shore Trail would continue to be used by visitors on foot (hikers 
and fisherman) and stock users.  There would be no change in the mix of visitor types and 
growth in visitation would not be expected to be high.  Accident rates would continue at their 
current low level and the impact of alternative A on public health and safety would be adverse 
and negligible. 

Cumulative Impacts 

Public and employee health and safety are affected throughout the park by the interactions of 
people with the natural environment, with other people, and with park operations activities.  
Past, present, and future actions of the National Park Service are directed toward meeting statu-
tory and regulatory health and safety requirements and managing risks to the public and em-
ployee.  The 2002 snowmobile management plan and environmental assessment would reduce 
emission and provide negligible benefits for public health (NPS 2002b).  Reduced opportunities 
for collisions and accident, including those with non-motorized visitors, would result in negligi-
ble-to-minor benefits.  The transportation management plan (to be developed) and reconstruc-
tion of Bear Lake Road would improve traffic and transportation safety, resulting in minor-to-
moderate, beneficial effects.  Wildland and structural fire fighting presents risks to staff through 
exposure to fire, helicopter flights, and operation of equipment and tools and creates short-
term, moderate adverse impacts on staff health and safety.  Regular traffic management activi-
ties, such as directing cars at busy parking areas and intersections during times of peak visita-
tion, results in current and future, short-term, minor adverse impacts. 

Collectively, past, present, and future actions to improve public health and safety would offset 
the current and future adverse effect, and would result in long-term, minor to moderate, benefi-
cial impacts on public health and safety.  
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Impacts on public health and safety from alternative A would be long term, negligible, and ad-
verse. 

Cumulatively, alternative A would combine with past, present, and foreseeable future actions to 
result in continued long-term, minor to moderate beneficial cumulative impacts.  Alternative A 
would make a small contribution to these cumulative impacts. 

Conclusions 

Accident rates would continue at their current low level and the impact of alternative A on pub-
lic health and safety would be adverse and negligible.  Cumulatively, alternative A would com-
bine with past, present, and foreseeable future actions to result in continued long-term, minor to 
moderate beneficial cumulative impacts.  Alternative A would make a small contribution to the-
se cumulative impacts. 

ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

Alternative B would be similar to alternative A except that mountain bike use would occur in 
addition to other existing uses.  Mountain bikes can be perceived as a hazard when operators 
exhibit undesirable behavior such as riding too fast or not slowing when approaching a blind 
curve.  However, very few actual safety incidents occur or are reported (Cessford 2002; Chavez, 
1993).  Introduction of mountain bike use on the East Shore Trial would result in more users 
and could therefore result in an increase in the number of visitors who could be involved in ac-
cidents.  Mountain bikes would not be expected to add a substantially greater safety risk to the 
East Shore Trail; however, this would be uncertain pending monitoring of actual use.  Alterna-
tive B could result in adverse impacts on public health and safety that could range up to a mod-
erate level of intensity.  However, this would be mitigated by increased trail width in areas with 
limited sight distance, as well as, increased ranger patrols, signage, visitor information, and edu-
cation programs.  Advocacy groups such as the Headwaters Trails Alliance would play a role in 
ensuring a safe recreation environment through information to constituents, volunteer presence 
on the trail, monitoring, and other actions to encourage safety.  Monitoring and mitigation 
measures (see table 1), many of which were suggested during public scoping, would reduce the 
level of effect so that it would not exceed minor. 

If an accident involving a bicyclist and another user were to occur, park rangers would deter-
mine the cause of the accident and if necessary, the National Park Service would modify the trail 
where possible to improve safety.  If the accident was a result of speed, speed warning signs 
would be posted for the affected section of trail.  If a second accident on the same section of trail 
were to occur, a schedule of alternative bike days would be implemented to mitigate long-term 
impacts to public health and safety and prevent any impacts from exceeding minor adverse. 

Healthy Parks, Healthy People US is a National Park Service initiative working to reintegrate hu-
man, environmental, and ecological health into the mission of public parks and public lands.  
The initiative is focused on promoting the health-related role that parks can and do play in our 
society.  Allowing bicycle use on the East Shore Trail would provide another means for visitors 
to participate in an outdoor recreation activity within the park.  This would provide negligible to 
minor beneficial impacts on public health. 

Cumulative Impacts 

The existing cumulative public health and safety impacts would continue as described in alter-
native A.  The combined effects of past, present, and future plans would continue to result in 
long-term, minor to moderate, beneficial impacts on public health and safety. 
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Alternative B with implementation of mitigation measures could result in negligible to minor 
adverse impacts on health and safety through the use of mountain bikes on the East Shore Trail.  
Allowing bicycle use would also result in negligible to minor beneficial impacts on public health.  
The effects of alternative B on public health and safety would be slightly detectable when com-
bined with the minor to moderate, cumulative, beneficial impacts from past, present, and future 
actions, and would result in a continuation of cumulative impacts at that level. 

Conclusions 

Mountain bikes would not be expected to add substantially greater safety risk to the East Shore 
Trail, and with implementation of mitigation measures would result in negligible to minor ad-
verse impacts on public health and safety.  Allowing bicycle use would also result in negligible to 
minor beneficial impacts on public health by providing another means for visitors to participate 
in an outdoor recreation activity within the park.  The effects of alternative B on public health 
and safety would be slightly detectable when combined with the minor to moderate, cumulative, 
beneficial impacts from past, present, and future actions, and would result in a continuation of 
cumulative impacts at that level. 
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PARK OPERATIONS 

AFFECTED ENVIRONMENT 

Management of the park is organized into five divisions:  Administration, Facility Management, 
Resource Stewardship and Research, Interpretation, and Resource Protection and Visitor Man-
agement.  All divisions are overseen by the park superintendent.  Park staff manage visitors, re-
sources, activities, and facilities.  Major park visitor facilities include two park museums and five 
visitor centers (Beaver Meadows, Fall River, Kawuneeche, Alpine, and Moraine Park).  Divi-
sions directly related to the East Shore Trail project are Facility Management, and Resource 
Protection and Visitor Management.   

Facility Management 

The Facility Management Division employs 119 staff members (56 permanent and 63 seasonal).  
They are responsible for general upkeep of the park, including maintenance of park roads, park 
vehicles, and park facilities.  Their primary tasks include snow removal, care of park buildings 
(plumbing, painting, carpentry, electrical), maintenance of utility systems, repair of backcountry 
bridges, care of stock animals and stables, and maintenance of trails.  The facility management 
division provides project support for numerous infrastructure improvement projects in the 
park.  On large construction-related projects (e.g., road construction), a project manager would 
be assigned from facility management to oversee the contractors’ work in the park.   

Within the project area, trail clean-up crews assess the East Shore Trail every spring and remove 
fallen trees or other obstacles blocking the trail.  Current maintenance along the section of the 
East Shore Trail within the project area involves clearing downed trees from the trail corridor; 
cleaning all drainage control structures such as waterbars, ditches, and culverts; removing loose 
rocks and debris; and trimming/pruning vegetation as necessary (Dowell, personal communica-
tion 2013). 

Resource Protection and Visitor Management 

The Resource Protection and Visitor Management division employs 86 staff members (44 sea-
sonal and 42 permanent).  The Resource Protection and Visitor Management division protects 
park resources and the safety of park visitors.  Employees are law enforcement officers who per-
form search and rescue operations and manage activities in the backcountry as well as 
frontcountry roads.  Law enforcement rangers are commissioned officers who police the park 
(including poaching, traffic control, and automobile accidents) but also provide education on 
the park’s resources.  The rangers who patrol the project area include law enforcement rangers, 
backcountry rangers, and wilderness rangers.  The backcountry office is also responsible for 
issuing permits for backcountry camping and, in case of area closures, are responsible for notify-
ing visitors to the park that areas are not accessible by the public.  The Resource Protection and 
Visitor Management Division also includes a wilderness crew responsible for care of backcoun-
try campsites and mitigation of pine beetle tree issues.   

IMPACT ANALYSIS METHODS 

Regulatory Framework 

The Organic Act establishing the National Park Service directs the National Park Service to “... 
promote and regulate the use of Federal areas known as national parks, monuments, and reser-
vations... by such means and measures as conform to the fundamental purpose of the said parks, 
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monuments, and reservations, which purpose is to conserve the scenery and the natural and his-
toric objects and the wild life therein and to provide for the enjoyment of the same in such man-
ner and by such means as will leave them unimpaired for the enjoyment of future generations.” 
(16 U.S.C. 1). 

To fulfill its Congressional mission and mandate, the National Park Service strives to administer 
areas under its care in such a manner that they are free of criminal activity that threatens or 
compromises the ecological health and integrity of protected natural and cultural resources 
and/or disrupts an atmosphere conducive to public safety and enjoyment. 

NPS Management Policies 2006 (2006, Chapter 8.3.1) state, “The law enforcement program is an 
important tool in carrying out the NPS mission.” 

Congress authorized the Secretary of the Interior to designate certain employees of the Depart-
ment of the Interior as law enforcement officers, with the responsibility to “... maintain law and 
order and protect persons and property within areas of the National Park System....”  (16 U.S.C. 
1a-6(b)). 

Objectives of the law enforcement program are 1) detection and investigation of criminal activi-
ty and apprehension and successful prosecution of criminal violators, and 2) prevention of crim-
inal activities through resource education, public safety efforts, and deterrence.  Therefore, the 
primary duty of commissioned employees is to meet the objective of the law enforcement pro-
gram by detecting and investigating offenses against the United States, and apprehending and 
detaining those suspected of such offenses. 

Commissioned Park Rangers perform law enforcement duties that include enforcing the crimi-
nal laws of the United States, apprehending criminal suspects, and conducting criminal and in-
ternal investigations.  In addition they are responsible for resource stewardship, education, and 
visitor use management.  These positions are frontline field “law enforcement officers” as de-
fined in Department Manual 446.  By reducing criminal activity and enforcing NPS regulations, 
commissioned rangers provide for tranquil, sustainable use and enjoyment of park resources 
while simultaneously protecting these resources from all forms of degradation (NPS 2006, NPS 
2009). 

Intensity Definitions 

Negligible:  Park operations would not be affected, or the effect would not be noticeable or 
measurable outside normal variability. 

Minor:  The effect on park operations would be measurable and might be noticed by park staff, 
but probably would not be noted by visitors. 

Moderate:  The effects on park operations would result in a substantial change in park opera-
tions and would be noticeable to park staff, but would probably not be noted by visitors. 

Major:  The effects on park operations would result in a substantial change in park operations 
and would be noticeable to both park staff and visitors.  Staff and visitors would recognize the 
change as being quite different from existing operations. 

Beneficial effects would reduce disruptions to park operations, or maintain (or potentially re-
duce) the duties related to management of the project area. 

Adverse effects would create additional disruptions to park operations or would increase the 
duties associated with management of the project area. 

Short-term: Impacts on park operations would not extend beyond implementation of bicycle 
use and any necessary trail work to accommodate this use, or would be intermittent and directly 
associated with the activity being undertaken. 
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Long-term: Impacts on park operations would extend beyond implementing bicycle use and 
any necessary trail work to accommodate this use. 

ALTERNATIVE A: NO-ACTION / CONTINUE CURRENT MANAGEMENT 

Impact Analysis 

Maintenance activities would continue for the East Shore Trail.  There would be no expected 
changes in visitor use patterns that would affect maintenance activities.  Current use levels and 
patterns and projected visitation levels that are expected to be similar to existing conditions, 
would result in long-term negligible adverse impacts on maintenance activities.  No additional 
staff would be required. 

Currently the trail is lightly used and one ranger patrol is conducted per week.  Patrols would 
continue under alternative A at current levels.  Periodic/infrequent warnings and citations 
would continue to be issued by rangers for unauthorized activities such as pets off leash, bicy-
cling, and camping.  The long-term impacts on park operations to patrol the trail, issues warn-
ings and citations, and administer the resulting information would be negligible to minor and 
adverse. 

Cumulative Impacts 

Park staff from all divisions would implement existing and future plans and actions throughout 
the park while operating the park and protecting its resources.  Park staff would continue to im-
plement any plan or project within the park.  These plans and actions, if successful, would result 
in better-managed resources and improved effectiveness of park staff over the long term. 

The Resource Stewardship Division staff organizes and conducts monitoring and management 
actions such as exotic plant management, prescribed burns, and population and chronic wasting 
disease monitoring of wildlife.  Population monitoring of other wildlife and vegetation (such as 
elk and boreal toads) is conducted annually.  The public would not likely notice any changes in 
park staff duties, but park staff would be aware of any fluctuations in duties related to these pro-
jects and actions.  Therefore, the ongoing staff and resource commitment for these resource 
management efforts represents a long-term, minor, adverse effect on park operations. 

The Facilities Management Division would continue to be responsible for regular and planned 
facility construction and maintenance.  Trails would continue to be maintained and improved 
according to the trails management plan.  Roads and the park’s transportation system would 
continue to be maintained and repaired.  

These ongoing duties would represent long-term, minor, adverse effects on park operations.  
Implementation of these past, present, and foreseeable future actions all represent increased 
duties for the park staff.  These tasks combine to have long-term, minor to moderate, adverse, 
cumulative effects on park operations. 

Alternative A would contribute long-term, negligible to minor, adverse effects on park opera-
tions from continued maintenance and patrol activities.  The long-term impacts on park opera-
tions to patrol the trail, issue warnings and citations, and administer the resulting information 
would be negligible to minor and adverse. 

Conclusions 

Current and projected use levels and patterns would result in long-term negligible adverse im-
pacts on maintenance activities.  The long-term impacts on park operations to patrol the trail, 
issue warnings and citations, and administer the resulting information would be negligible to 
minor and adverse.   
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ALTERNATIVE B: ALLOW BICYCLE USE WITH MINOR TRAIL MODIFICATIONS 

Impact Analysis 

Maintenance activities to clear and repair the trail would continue similar to alternative A.  Bicy-
cle use would likely result in an overall increase in East Shore Trail use, but would not be ex-
pected to add increased wear and tear compared to hikers or stock users.  Because of this and 
because the trail would be realigned to avoid erosion-prone and wet areas and would be more 
sustainable, alternative B would result in long-term, negligible adverse impacts on park opera-
tions. 

Ranger patrols would be increased by one half-day patrol per week.  Park ranger staff are cur-
rently working at capacity and an additional half-day patrol each week would result in long-
term minor adverse impacts on park operations.  Impacts on park operations may be reduced by 
entering into an agreement with the Headwaters Trails Alliance, the primary proponent for bi-
cycle use on this section of the East Shore Trail.  By agreement, the Headwaters Trail Alliance 
could reduce the burden on park operations by adopting the trail for monitoring, education, 
and routine maintenance functions. 

Construction of realigned portions of the trail and two bogs bridges or causeways would be 
managed by park staff.  It is likely this would be done with existing trail staff.  It would require 
transport of hand tools and a small trail dozer, and would require several weeks of work in the 
field excavating the new trail alignments and obtaining borrow material.  The work would be 
additional to existing programmed workloads and would result in short-term, minor adverse 
impacts on park operations. 

If the addition of bicycles to the East Shore Trails results in increased complaints, then there 
would be an increased administrative workload to process complaints, manage data, and gener-
ate management reports.  This could result in a long-term, negligible to minor adverse impact on 
park operations.  If this continues for two seasons, adaptive management actions would be im-
plemented to alter behavior of bicyclists or, if complaints persist, to deauthorize bicycle use on 
the trail.  This would result in long-term negligible impacts on park operations. 

Cumulative Impacts 

The effects of other plans and actions would continue as described for alternative A: long term, 
minor to moderate, and adverse.  Alternative B would have effects related to trail construction, 
maintenance, patrol, and monitoring of use on the East Shore Trail.  Managing NPS work crews, 
conducting increased ranger patrols, and monitoring and evaluation the effects of mountain 
bikes would result in long-term, negligible to minor, adverse impacts on park operations. 

Overall, cumulative effects of other plans and actions, combined with the effect from alterna-
tive B, would be long term, minor to moderate, and adverse.  The contribution of alternative B 
to the cumulative impacts would be small. 

Conclusions 

Because the trail would be realigned to avoid erosion-prone and wet areas and would be more 
sustainable, alternative B, which includes mountain bike use, would result in long-term, negligi-
ble adverse impacts on park operations.  Increasing ranger patrols by one half-day patrol per 
week would result in long-term minor adverse impacts.  Construction activities would be addi-
tional to existing programmed workloads and would result in short-term, minor adverse im-
pacts.  Increased visitor complaints because of mountain bike use could result in a long-term, 
negligible to minor adverse impact on park operations.  Adaptive management methods would 
be implemented; however, those would result in long-term negligible impacts on park opera-
tions.  The cumulative effects of other plans and actions, combined with the effect from alterna-
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tive B, would be long term, minor to moderate, and adverse.  The contribution of alternative B 
to the cumulative impacts would be small. 
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