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BR.1. Introduction

This Biological Report (BR) isin response to a Programmatic Environmental |mpact Statement (PEIS)
being conducted for I-70 from Glenwood Springs to C-470 (Corridor). The purpose of thisBR isto
determine the likely effects of the alternatives on federally listed species (endangered, threatened, and
proposed), U.S. Forest Service (USFS)-sensitive species, management indicator species (MIS), and other
species or habitats potentially affected by the project alternatives at a Tier 1 level of detail. Thisisin
accordance with direction in the 1997 revision of the Land and Resource Management Plan for Arapaho
and Roosevelt National Forests and Pawnee National Grassland and the 2002 revision of the White River
National Forest Land and Resource Management Plan (Forest Plans).

The BR begins with a description of the project background, including the project area, consultation
history, and details of each project alternative, aswell as a description of Corridor context, detailing the
species considered and evaluated in this BR. Following this background material, the BR includes the
following principal sections. The BR addresses all aternatives for species according to their known
distribution within the White River National Forest (WRNF) or Arapaho and Roosevelt National Forests
(ARNF), or by their designation as management indicators by either forest.
BR.2 Project Background and Corridor Impact Context
BR.2.6 Species Considered and Evaluated
BR.3 USFS Biological Assessment
BR.3.1 Threatened and Endangered Species
BR.3.1.1 Mammals
BR.3.1.2 Birds
BR.3.1.3 Fish
BR.3.1.4 Plants
BR.4 USFS Biological Evaluation
BR.4.1 Sensitive Species
BR.4.1.1 Mammals
BR.4.1.2 Birds
BR.4.1.3 Amphibians
BR.4.1.4 Fish
BR.4.1.5 Plants
BR.4.2 Management Indicator Species
BR.4.2.1 WRNF Species
BR.4.2.2 ARNF Species
BR.4.3 Summary of Determinations/Estimation of Effects (Before Implementing Mitigation)
BR.4.4 Responsibility for a Revised Biological Evaluation
BR.4.5 Monitoring
BR.4.6 Wildlife Linkage Interference Zone Mapping
BR.4.7 References and/or Literature Cited
Twenty-one alternatives were fully evaluated in the Draft PEIS to increase capacity, improve accessibility

and mobility, and decrease congestion along the Corridor. This BR addresses the following issues related
to biological resourcesin the Corridor:

= Wildlife and plant habitat loss
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m  Road effects on adjacent habitats

m Increased barrier effect of [-70 on wildlife
= Increased noise

= Potential for induced growth

More in-depth analyses will be conducted at the Tier 2 level of study, when specific projects are proposed
in phases along the Corridor.

BR.2. Project Background and Corridor Impact Context

BR.2.1 Description of the Project Area

The study corridor extends from Glenwood Springs (milepost 116) east to the connection with C-470
(milepost 260). This 144-mile stretch of 1-70 traverses five counties—Garfield, Eagle, Summit, Clear
Creek, and Jefferson—and more than 20 communities. The Corridor is located, in part, within both the
WRNF and the ARNF. While National Forest System Lands exist throughout the Corridor, jurisdiction of
adjacent lands alternates along the Corridor between private and public ownership. 1-70 directly abuts
National Forest System Lands for approximately 50 miles throughout the Corridor. The majority of
National Forest System Lands directly adjacent to I-70 are within the WRNF, with atotal of 41 miles
along 1-70 directly adjacent to WRNF lands and 9 miles of 1-70 directly adjacent to ARNF lands.
Throughout the remaining portions of the Corridor, 1-70 is directly abutted by U.S. Bureau of Land
Management (BLM) and privately owned lands.

These National Forest System Lands contain various life zones and habitats. Elevations within the
Corridor range from alow of approximately 6,000 feet at the eastern end of the Corridor to approximately
11,200 feet at the Eisenhower-Johnson Memoria Tunnels, located at the Continental Divide. The
Corridor crosses four major life zones that are defined by changes in climate with elevation increases,
which, in turn, are reflected by the broad changes in vegetation communities (Marr 1961; Nelson 1977).
These life zones from lower to higher elevations are as follows: Foothills, Montane, Subal pine, and
Alpine.

The Foothills Zone occurs at lower elevations from less than 6,000 feet to approximately 8,000 feet but
may extend to above 9,000 feet on south exposures. It is relatively complex and may contain ponderosa
pine (Pinus ponderosa) woodlands, pifion-juniper woodlands, deciduous scrublands such as scrub oak
(Quercus berberidifolia) and sagebrush, grassland habitats, or some combination thereof, depending on
slope exposure and soils. This zone covers avast area of the Western Slope, where it is characterized by
pifion-juniper woodland and sagebrush scrubland.

The Montane Zone extends from approximately 8,000 to 9,000 feet and is characterized by open stands of
ponderosa pine, at lower elevations, and more xeric sites on the Eastern Slope, but ponderosapineis
nearly absent in this portion of the Western Slope. Douglas-fir (pseudootsuga menziesii) forests
predominate at the upper elevations and more mesic sites of this zone.

The Subal pine Zone occurs above 9,000 feet, extends to treeline, and is typified by a co-dominance of
Engelmann spruce (Picea engelmannii) and subalpine fir (Abies lasiocarpa). Lodgepole pine (pinus
contorta var. latifolia) and aspen (Populus spp.) occur in both the Montane and Subal pine zones primarily
from past disturbances such asfire. Bristlecone pine (Pinus aristata) and limber pine (Pinus flexilis)
characterize rocky wind-swept ridges but are not prominent along the Corridor.

The Alpine Zone consists of a mixture of meadows, tundra, and rock-field communities above
approximately 11,200 feet. The transition zone between the Subal pine and the Alpineis characterized by
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krummholz of Engelmann spruce and subalpine fir, thickets of willows (Salix spp.), and grass-sedge
dominated meadows. The Alpine Zone occurs only in areas above the EIMT portalsin the Corridor.

Other prominent natural features of the Corridor include extensive rocky cliff areas, especially around
Georgetown and Idaho Springs. 1-70 aso follows valley bottoms throughout the Corridor and is,
therefore, located in close proximity to portions of major creeks and rivers, as well astheir riparian zones.
Examples include Clear Creek, Gore Creek, and Eagle River.

In addition to the natural features described above, the Corridor and surrounding area contain various
human-created features that influence the structure and function of the natural environment. The I-70
Draft PEIS identified interference with wildlife movement due to the barrier effects created by 1-70 as one
of the most serious issues affecting wildlife in the Corridor (Chapter 3, Section 3.2.1). Highways, roads,
towns, single home sites, and recreational developments along the Corridor influence which areas are
available for wildlife. Current and historic human activities within the Corridor have been instrumental in
creating the current distribution of habitats and wildlife species in the Corridor. Important anthropogenic
factorsinclude fire regime, mining, agricultural development, livestock grazing, land development, road
construction, and recreation development. Secondary or indirect impacts from these activities include
non-native plant invasions, degraded water quality, and human intrusion into wildlife habitats. Although
mining, logging, and grazing historically had the greatest influence, human settlements currently have the
greatest indirect effect on the natural systems in the Corridor. Because devel opment tends to be
concentrated in the valley bottoms, some of the most notable effects are loss of high-quality riparian,
wetland, and floodplain habitats and habitat fragmentation that includes reduced access to these habitats.

BR.2.2 Consultation History

White River National Forest consulted with U.S. Fish and Wildlife Service (USFWS) for their 2002
Forest Plan, which included a Biological Evaluation and alist of appropriate species received from
USFWS in August 2008, pursuant to 50 CFR 402.12(c) and the Endangered Species Act (ESA). Ongoing
consultation with USFWS has included the preparation of a*“forest-specific” list of speciesto be
addressed by projects on the WRNF.

Arapaho and Roosevelt National Forests personnel also consulted with USFWS and received concurrence
for the revised Forest Plan in 1997.

The species list presented in Section BR.2.6 of this BR reflects the WRNF and ARNF Forest Sensitive
and MIS species lists dated May 14, 2009, and incorporates USFWS threatened, endangered, and
candidate species|list dated August 28, 2008.

Informal consultation with USFWS has occurred throughout the PEIS process, including preparation of a
draft Biological Assessment (once a Preferred Alternative was identified) and participation in a program
that addressed habitat fragmentation and the barrier effect on wildlife of the Corridor. This program called
A Landscape Level Inventory of Vaued Ecosystem Components (ALIVE) was formed in 2002 with
personnel from USFS, USFWS, BLM, Federal Highway Administration (FHWA), Colorado Division of
Wildlife, and Colorado Department of Transportation (CDOT). The group developed a long-term strategy
for identifying effects of project alternatives and identified areas where crossing difficulties may affect
threatened, endangered, or sensitive species, with the lynx (Lynx canadensis) as a primary concern.
Linkage interference zones were designated along the Corridor asimportant wildlife crossing areas as part
of the ALIVE Committee tasks. The group then developed recommendations to improve porosity of I-70
for wildlife through future construction of new wildlife crossings, improving existing bridges and
culverts, and using other techniques including fencing and land conservation strategies. The group
reconvened three timesin 2008 to initiate the development of a program of cooperation for
implementation of the recently signed Memorandum of Understanding. The group updated information
on animal-vehicle collisions (AVCs), created an updated inventory of roadway barriers along I-70, and

August 2010 I-70 Mountain Corridor PEIS
Page BR-3



Biological Report

confirmed that there are no new linkage interference zones. See Biological Resources Technical Report
for details.

Formal consultation with USFWS was initiated for the PEIS in August 2010 when FHWA submitted the
Biologica Assessment to USFWS for final approval. Consultation with USFWS has continued, most
recently when CDOT received an updated species list on August 28, 2008.

Section 7 of the ESA describes guidelines for interagency cooperation between USFS and USFWS
regarding proposed, threatened, or endangered species on this project. Forest Service Manual supplement
2600-90-6 provides definitions relating to “consultation” and “conference.”

Before issuing a Section 404 permit authorizing the placement of dredged or fill material into waters of
the U.S., U.S. Army Corps of Engineers (USACE) must evaluate a proposed project to determine its
compliance with Section 404(b)(1) Guidelines for Specification of Disposal Sites for Dredged or Fill
Material (40 CFR Part 230). For the purposes of this legidation, the aternative chosen must be the least
environmentally damaging practicable aternative (LEDPA). The Preferred Alternative Minimum
Program of Improvements (Minimum Program) and Preferred Alternative Maximum Program of
Improvements (Maximum Program) are practicable (can be done in terms of technology, logistics, and
cost) and have the least impacts on aguatic resources. These alternatives are, therefore, the LEDPA.

BR.2.3 Existing Highway-Related Impacts

Specific data about the level of impact created by the existing 1-70 highway facility within the Corridor
are limited. What is currently known is discussed below. More definitive analyses would be devel oped for
specific Tier 2 projects, including obtaining data from habitat and occurrence surveys for threatened,
endangered, USFS-sensitive, and MIS.

The footprint of the existing highway occupies relatively little habitat, compared to the amount available
in the surrounding area. However, because I-70 is often located along valley bottoms throughout the
Corridor, it impinges upon some of the less common and more valuable habitats in the area of potential
effect (APE). In general, valley bottoms contain watercourses that support riparian vegetation and
wetlands. These habitat types are important to awide variety of wildlifein Colorado and are easily
compromised by disturbance.

Fragmentation of large animal ranges/habitats and movement corridors caused by [-70 is an even more
important issue than habitat |oss. Identification of linkage interference zones was used to estimate the
amount of movement corridor interference caused by the existing highway in the Corridor. Linkage
interference zones are locations along the Corridor where evidence suggests that the existing highway’s
barrier effect impedes traditional wildlife movement corridors. Linkage interference zones were identified
based largely on expert opinion and the location of existing barriers to at-grade crossings, including
guardrails and fencing. AV C data were also considered. A high rate of AVCsin an area was assumed to
indicate that that portion of the highway intersected an important animal movement corridor. Additional
information about historic movement patterns of mule deer (Odocoileus hemionus), elk (Cervus elaphus),
bighorn sheep (Ovis canadensis), and, when data were available, carnivores, was aso considered.

The Colorado State Patrol reported atotal of 923 AV Csin the Corridor for the 1990 to 1999 period.
These data are considered an incomplete picture of AV Cs along the Corridor because only animals large
enough to damage a vehicle when struck were included, and only a small number of those AV Cs are
reported. Based on interviews with Department of Transportation and wildlife agency personnel
nationwide, Romin and Bissonette (1996) estimated 16 to 50 percent of all AV Cs are reported. A study
conducted in Nevada compared observed roadkilled deer to reported AV Cs along a stretch of highway
and estimated only 20 percent of AV Cswere reported (Messmer et al. 2000).
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Forman and Alexander (1998) coined the term “road effect zone” to encompass awide range of impacts
on wildlife, including noise, traffic disturbances, and input of contaminants into habitats from road
maintenance and operations. The width of the road effect zone varies with species and terrain (Singleton
et a. 2002). Rost and Bailey (1979) indicated effects occurred approximately 600 feet for mule deer and
elk in forest habitats but could extend up to 1,200 feet in shrub habitats. Forman and Deblinger (2000)
addressed moose (Alces alces), deer, amphibians, forest birds, and grassland birds and calculated an
average road effect zone of almost 2,000 feet for their Massachusetts study. Influences of highway
activity and noise may be greater for the more sensitive species such as lynx or wolverine (Gulo gulo) and
may limit their movements through areas adjacent to the road (WRNF, 20023, b). Winter maintenance
material used to improve traction and/or melt ice from roadways is known to affect downstream
(downgradient) habitats. Sand is especially evident at the higher elevations of the Corridor, such as on
Vail Pass and approachesto EIMT where application is more frequent than at lower elevations. CDOT is
currently studying the means to control winter maintenance material and reduce the amount that escapes
the roadway, with some in place (for example, Berthoud Pass).

BR.2.4 Development Influence

In addition to I-70, human population centers, increasing development, and human intrusion act as
barriersto wildlife that historically crossed the Corridor in their migration or daily movements to access
key habitats that supply forage or prey, cover, and water; to repopulate additional areas; and to fulfill
breeding and young-rearing requirements. Transportation corridors and the communities that have

devel oped have been a prominent cause of habitat fragmentation in the Colorado mountainsin general
(USDA, 2002b). Mountain valleys that contain important habitats and serve as wildlife migration and
movement pathways are often subject to devel opment.

BR.2.5 Project Alternatives

In addition to the No Action Alternative, 20 action alternatives were considered in the Draft PEIS. These
aternativesincluded a Minimal Action Alternative, 4 Transit alternatives, 3 Highway alternatives, and 12
Combination alternatives. All aternatives include select Minimal Action components such as interchange
modifications, auxiliary lanes, and curve safety modification (seeSection BR.1).

It isimportant to note that while the study corridor extends from Glenwood Springs (milepost 116) east to
the connection with C-470 (milepost 260), each alternative occursin different areas of the Corridor, and
no project alternative includes improvements along the entire 144 miles. It should be noted that no
aternative analyzed in this PEIS includes improvements through Glenwood Canyon between

milepost 117 and milepost 129.

Section BR.2.5.1 provides a description of the Preferred Alternative. See the I-70 Mountain Corrridor
PEIS Description of Alternatives Technical Report (CDOT, August 2010) for additional information
about the identification of the Preferred Alternative and the Collaborative Effort process.

BR.2.5.1 Preferred Alternative

The Preferred Alternative consists of near-term and general long-term improvements for the |-70
Mountain Corridor. These improvements are designed to meet the travel demand for 2050, while
addressing the immediate needs in the Corridor. To achieve the long-term vision and address the future
uncertainties, trigger points and stakeholder involvement will be used to reassess the Corridor needs to
determine the most appropriate transportation improvements to meet the future demands within the
Corridor.

The Preferred Alternative is a multimodal solution and includes non-infrastructure related components,
Advanced Guideway System, and highway improvements.
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= Non-infrastructure Related Components — These are strategies that can begin in advance of
major infrastructure improvements to address some of the immediate issues in the Corridor.
These strategies and the potential tactics for implementation require actions and leadership by
agencies, municipalities and other stakeholders beyond CDOT and FHWA.. The strategies
include, but are not limited to the following:

e Increased enforcement

e Bus, van or shuttle service in mixed traffic

e Programs for improving truck movements

e Driver education

e Expanded use of existing transportation infrastructure in and adjacent to the Corridor

e Use of technology advancements and improvements which may increase mobility without
additional infrastructure

e Traveler information and other intelligent transportation systems (ITS)

e  Shift passenger and freight travel demand by time of day and day of week

e Convert day trips to overnight stays

e Promote high occupancy travel and public transportation

e Convert single occupancy vehicle commuters to high occupancy travel and/or public
transportation

e Implement transit promotion and incentives

e Other transportation demand management (TDM) measures yet to be determined

= Advanced Guideway System — The Advanced Guideway System is a central part of the
Preferred Alternative and includes the commitment by the lead agencies to the evaluation and
implementation of Advanced Guideway System within the Corridor. The evaluation would
include avision of transit connectivity beyond the study area and local accessibility to such a
system. At this Tier 1 level, Advanced Guideway System represents a mode encompassing a
range of technologies, not a specific technology. A specific Advanced Guideway System
technology will be determined in subsequent study or a Tier 2 document. CDOT is committed to
provide funding for studies to determine the viability, including cost vs. benefits, safety,
reliability, environmental impacts, technology, and other considerations of Advanced Guideway
System. These studies will involve the CE stakeholder committee and follow the I-70 Mountain
Corridor Context Sensitive Solutions (CSS) process.

Advanced Guideway System provides transit service from C-470 to the Eagle County Regional
Airport, adistance of approximately 118 miles. It isafully elevated system on two tracks and
alignsto the north, south or in the median of the I-70 Mountain Corridor. Advanced Guideway
System connects with the RTD network in Jefferson County and with local and regional transit
services at most of the 15 proposed stations along the route.

New tunnel bores at both the EIMT and the Twin Tunnels are required with Advanced Guideway
System. At the EIMT the proposed third tunnel bore will be located to the north of the existing
tunnel bores and will accommodate bidirectional Advanced Guideway System. At the Twin
Tunnels, the proposed third tunnel bore will be located to the south of the existing tunnel bores
and will accommodate bidirectional Advanced Guideway System.

= Highway Improvements — Additional highway improvements are needed to address current
Corridor conditions and future demands. No priority has been established for improvements and
they must be planned considering all elements of the Preferred Alternative and be consistent with
local land use planning. The “specific” highway improvements are called out specifically asthe
triggers for consideration of the future highway and non-Advanced Guideway System transit
capacity improvements and will need to be completed prior to implementation of any future
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highway and non-Advanced Guideway System transit capacity improvements The “other”
highway improvements are not subject to the parameters discussed under the triggers.

e Specific highway improvements:
Six—{ane component from Floyd Hill through the Twin Tunnels - Includes a bike trail
and frontage roads from Idaho Springs to Hidden Valley and Hidden Valley to US 6

*

*
*
*

Empire Junction (U.S. 40/1-70) interchange improvements
Eastbound auxiliary lane from EIMT to Herman Gulch
Westbound auxiliary lane from Bakervilleto EIMMT

e  Other highway improvements:
Truck operation improvements (pullouts, parking and chain stations)

*

® 6 6 6 ¢ 0 o o

Curve safety improvements west of Wolcott

Safety and capacity improvementsin Dowd Canyon
Interchange improvements

Additional auxiliary lanes:

Avon to Post Boulevard (exit 168) (eastbound)

West of Vail Pass (eastbound and westbound)
Eastbound auxiliary lane from Frisco to Silverthorne
Morrison to Chief Hosa (westbound)

These improvements representing the initial set of improvements are the minimum program of
improvements and are expected to be implemented in the near-term. Agencies and stakeholders will
review progress and effects of these improvements at least every two years to determine if thereis a need
for additional highway and non-Advanced Guideway System transit capacity improvements. For the long-
term improvements, to meet the 2050 travel demand, the Preferred Alternative is equivalent to the
Combination Six-Lane Highway with Advanced Guideway System Alternative, if deemed necessary. For
NEPA analysis, this represents the maximum program of improvements and impacts and isanalyzed in
Chapter 3 of this document. The Preferred Alternative Maximum Program, for analysis purposes, consists
all of these improvements: those listed above and those included with the Six-Lane Highway and
Combination Six-Lane Highway with Advanced Guideway System Alternative.

The Six-Lane Highway widening improvements included with the Preferred Alternative Maximum
Program include both 55 mph and 65 mph design options, which will be determined in Tier 2. The

55 mph option uses the existing 1-70 alignment. The 65 mph design requires additional tunnels at Dowd
Canyon, Hidden Valley and Floyd Hill. At Dowd Canyon two tunnels are required for eastbound and
westbound traffic. These tunnels accommodate three lanes in each direction. At Hidden Valley and Floyd
Hill, two new tunnels are required — one for westbound traffic just east of the Twin Tunnels near Hidden
Vadley and one for eastbound traffic at Floyd Hill. Each of these tunnels accommodats three lanesin one
direction. Traffic in the other direction will use the existing I-70 configuration.

Table BR - 1 lists the improvements associated with the Preferred Alternativ,.

Table BR - 1. Elements of Preferred Alternative

Preferred Alternative

Transportation Elements

Preferred Alternative Minimum Program | Minimum Program Maximum Program Maximum Program

55 mph 65 mph

55 mph 65 mph

Transportation Management

Transportation Management

Advanced Guideway System

August 2010
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. Preferred Alternative
Transportation Elements

Preferred Alternative Minimum Program | Minimum Program Maximum Program Maximum Program
55 mph 65 mph 55 mph 65 mph

AGS (MP 142-260)

Highway Improvements

Specific Highway Improvements

Six-lane highway Floyd Hill through Twin
Tunnels with bike trail and frontage
roads from Idaho Springs to Hidden
Valley to U.S. 6

Empire (MP 232)

EB auxiliary lane — EJMT to Herman
Gulch

WB auxiliary lane — Bakerville to EIMT

Other Highway Improvements -
Interchanges

Glenwood Springs (MP 116)
Gypsum (MP 140)

Eagle & Spur Road (MP 147)
Edwards & Spur Road (MP 163)
Avon (MP 167)

Minturn (MP 171)

Vail West (MP 173) / Simba Run
Copper Mountain (MP 195)
Frisco / Main St. (MP 201)

Frisco / SH 9 (MP 203)
Silverthorne (MP 205)

Loveland Pass (MP 216)

Silver Plume (MP 226)
Georgetown (MP 228)
Downieville (MP 234)

Fall River Road (MP 238)

Idaho Springs West (MP 239)
Idaho Springs / SH 103 (MP 240)
Idaho Springs East (MP 241)
Base of Floyd Hill / US 6 (MP 244)

Hyland Hills/Beaver Brook
(MP 247 — MP 248)

Lookout Mountain (MP 256)
Morrison (MP 259)

Other Highway Improvements —
Curve Safety Modifications

I-70 Mountain Corridor PEIS August 2010
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West of Wolcott (MP 155-156)

Biological Report

Dowd Canyon (MP 170-173)

Fall River Road (MP 237-238)

East of Twin Tunnels (MP 242-245)

Included in Six-Lane Highway Widening

Other Highway Improvements —
Auxilary Lanes

Avon to Post, Uphill (EB) (MP 167-168)

West side of Vail Pass, Downhill (WB)
(MP 180-190)

West side of Vail Pass, Uphill (EB)
(MP 180-190)

Frisco to Silverthorne (EB)
(MP 202.7-205.1)

Morrison to Chief Hosa, Uphill (WB)
(MP 253-259)

Tunnels

Dowd Canyon

EJMT - third bore

Twin Tunnels — third bore

Hidden Valley Tunnel WB

Floyd Hill Tunnel EB — w/65

Other Imp

rovements

Truck operation improvements (pullouts,
parking and chain stations)

Black Gore Creek and Clear Creek
Sediment Control

Key to Abbreviations
MP = milepost

EJMT = Eisenhower-Johnson Memorial Tunnels

EB = Eastbound

WB = Westbound

August 2010
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BR.2.5.2 Alternatives Evaluated in the Draft PEIS

No Action

The No Action Alternative consists of projects on the existing network and represents a suppression of
travel demand. This includes ongoing highway maintenance and any other projects that have a committed
source of funding within the 20-year plan, including the Gaming area access, Hogback parking facility,
Eagle County Airport interchange, and SH 9. Corridor-wide maintenance includes safety and signage
improvements, bridge reconstruction and replacement, road resurfacing, rockfall mitigation, tunnel
enhancement projects, sediment control, and routine maintenance.

Minimal Action

The Minimal Action Alternative isdesigned to more fully maximize the capacity of existing I-70 without
major capacity improvements, yet it still represents a suppression of travel demand.

Several components of the Minimal Action Alternative are combined with the other Action Alternatives.
These improvements, referred to throughout the PEIS as “Minimal Action components,” include
interchange modifications, curve safety modifications, and auxiliary lanes and are shown on

Figure BR - 1. Minimal Action components include the same interchange modifications for all
alternatives but may or may not include auxiliary lanes and curve safety modifications depending on
whether the alternative is a Transit, Highway, or
Combination Alternative.

Rail with Intermountain Connection

The Rail with Intermountain Connection
Alternative consists of (1) an on-grade electrified
facility with elevated sections, where needed, for
wildlife crossings and geologic hazards between

the diesel-powered Intermountain Connection,
which involves the use of the Union Pacific
Railroad track from the Minturn interchange to
Eagle County Airport and require new track from
Vail to Minturn and from west of Eagle to Eagle

Photo simulation of the Rail with Intermountain Connection alternative in the

County Airport. The Rail with Intermountain vicinitv of Silver Plume.

Connection alignment is adjacent to 1-70, with
portions in the median.

Advanced Guideway System

The Advanced Guideway System Alternative
isafully elevated system that uses new or
emerging technologies providing higher
speeds than the other transit technologies
under study. The Advanced Guideway System
is based on an urban magnetic levitation
(maglev) system researched by the Federal
Transit Administration. The system uses
High-Speed Surface Transportation vehicles
developed in Japan over the past 25 years,
with a history of proven performance and
certification by the Japanese government but need to be heavily modified to meet the constraints of the
Corridor. The former Colorado Intermountain Fixed Guideway Authority proposed another system

= PG
Photo simulation of the AGS alternative in the vicinity of Silver Plume.

1-70 Mountain Corridor PEIS August 2010
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considered under the Advanced Guideway System, amonorail system, but it has not been tested to verify
its performance. Nevertheless, either system serves as an example of the types of systemsto be evaluated.

Bus in Guideway

The Busin Guideway system consists of a bi-directional
24-foot-wide guideway (including guiding rails) from the
Eagle Airport to C-470. This system uses guidewheelsto
provide steering control, thus permitting a narrow guideway
and improving operations. The dual-mode buses use electric
power in the guideway and diesel power outside the
guideway. The diesel buses use diesel power at all times.
The use of electric power enables the dual-mode busto
reach Corridor speeds of up to 70 mph. For avehicleto be
authorized to use the guideway, the vehicle operator must
have a Commercial Driver’s License with Passenger
Endorsements, and the vehicle must be equipped with
compatible guidance mechanisms, as the lack of shoulders
and the presence of barriers prevent other vehicles from . &

usi ng the gUl deway E:v?ltscz;i'mulation of the Bus in Guideway alternative in the median in

The guideway is aligned within the median, except for Tenmile Creek (milepost 190 to milepost 194),
whereit is to be placed on the north side of 1-70 similar to the Advanced Guideway System and Rail with
Intermountain Connection alternatives. For this portion, the footprint abuts the I-70 edge of pavement.
The guideway is elevated on Vail Pass and Tenmile Creek (milepost 180 to milepost 194), similar to the
Rail with Intermountain Connection and Advanced Guideway System Alternatives to minimize impacts
on wildlife and wetlands.

Six-Lane Highway 55 mph
The Six-Lane Highway 55 mph : e
Alternative includes additional traffic [ty o ranes
lanes in select locations within the
Corridor. In the Dowd Canyon area
(Eagle-Vail to Vail West), there are two
additional lanes between milepost 170
and milepost 173, one eastbound and one
westbound. In the Continental Divide to
Floyd Hill area, there are two additional
lanes between milepost 213.5 (Eisenhower-Johnson Memorial Tunnels) and milepost 247 (Floyd Hill),
one eastbound and one westbound. Elevated eastbound lanes may be used in the Idaho Springs area
(milepost 238.9 to milepost 241.4). A paved ditch for snow storage is provided on one side of the
highway.

" '“'nghway

Photo simulation of the Six-Lane Highway (55 and 65 mph) alternatives in Idaho Springs.

Six-Lane Highway 65 mph

The Six-Lane Highway 65 mph Alternative more directly addresses Corridor safety issues with the
utilization of new tunnelsin addition to widening the existing template as proposed under the Six-Lane
Highway (55 mph) alternative. Features of this aternative include the following:

= In Eagle County, two new tunnel bores are constructed through Dowd Canyon to accommodate
six lanes of 1-70 in lieu of widening the existing roadway.

August 2010 I-70 Mountain Corridor PEIS
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= In Clear Creek County, one new tunnel bore to accommodate westbound traffic is constructed
from the Twin Tunnelsto Hidden Valley, with the addition of one new tunnel bore for eastbound
I-70 between Hidden Valley and Floyd Hill.

= Inaddition, highway curve safety modifications occur near the new tunnels and at Fall River
Road in Clear Creek County.

= Interstate 70 is widened to six lanes throughout the remainder of Clear Creek County as described
in the Executive Summary of the 2004 Draft PEIS.

Reversible/HOV/HOT Highway Lanes

A reversible lane facility has the capability to change traffic flow directions as needed to accommodate
peak direction demand. Reversible lanes are built from the west side of the Eisenhower-Johnson
Memoria Tunnelsto just east of Hyland Hills. From the Eisenhower-Johnson Memorial Tunnelsto just
east of the U.S. 6/base of Floyd Hill interchange, two additional lanes are provided in the center between
the two eastbound and two westbound general purpose lanes, separated by a barrier. One of the lanes
provides access to/from U.S. 6/Clear Creek Canyon and the other continues east along I-70, ending
between Hyland Hills and Beaver Brook. The only entrance and exit from the reversible lanes eval uated
for Tier 1 studiesis at the termini at U.S. 6 and at the Empire Junction interchange. Tunnel requirements
are the same as those for the Six-Lane Highway 55 mph alternative. Two additional general-purpose lanes
in Dowd Canyon (milepost 170 to milepost 173), but not barrier separated or reversible, are also part of
this alternative.

Combination Alternatives

All Combination Alternatives combine a single-mode Transit Alternative with the Six-Lane Highway
55 mph Alternative. For example, the single-mode Rail with Intermountain Connection Alternative, as
described previously, from Eagle County Airport to C-470 is combined with the Six-Lane Highway
55 mph alternative, as described previously, in Dowd Canyon and in Clear Creek County between
Eisenhower-Johnson Memorial Tunnels and Floyd Hill.

The following Combination alternatives have been considered:

= Combination Six-Lane Highway with Rail and Intermountain Connection
= Combination Six-Lane Highway with Advanced Guideway System
= Combination Six-Lane Highway with Dual-Mode Bus in Guideway
= Combination Six-Lane Highway with Diesel Busin Guideway
I-70 Mountain Corridor PEIS August 2010
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Figure BR - 1. Project Alternatives In Relation to Life Zones, Dominant Vegetation, and Key Wildlife Areas
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BR.2.6 Species Considered and Evaluated

This section provides the review of the species considered for evaluation in the BR. A list of species with
status under the federal ESA for the affected counties in the Corridor was initially developed based on
programmatic consultation with USFWS and USFS, ALIVE Committee involvement in the PEIS, and
knowledge of the area. National Forest Region 2 sensitive species and MIS that may occur or be
influenced by the project activities on the WRNF or the ARNF were also evaluated for potential impacts.
The Regional Forester provided the Region 2 Endangered, Threatened, Proposed and Sensitive Species
matrix (May 2009), which includes the threatened and endangered specieslisted in Table BR - 2. The
consideration of the species identified through the sources described above resulted in the following series
of tables that are presented in this section, including:

s Table BR - 2. Federally Listed Species That May Occur on the WRNF (WR) and the ARNF
(AR) or That May Be Influenced by Project Activities (Rocky Mountain Region — TEPS Species,
May 2009)

= Table BR - 3. Region 2 Forest Service Sensitive Species Known or Suspected to Occur on
WRNF (WR) and ARNF (AR), or That May Be Influenced by Project Activities (Rocky
Mountain Region — TEPS Species, May 2009)

= Table BR - 4. MIS (Not Previously Covered in Table BR - 2 or Table BR - 3) That May Occur
or Be Influenced by Project Activities

= Table BR - 5. Summary of SpeciesIncluded in Project Analysis

The APE was evaluated for each species to include habitat that could be directly or indirectly affected by
project alternatives. This BR does not discuss further those species noted as not being included on

Table BR - 2 and Table BR — 3. Table BR -5 providesthelist of federaly listed threatened or
endangered species, USFS sensitive species, and USFS MIS that are evaluated in Sections BR.3 and
BR.4.2. Species were not included if they or their habitat was not found, were unlikely to be present
within the Corridor, or were unlikely to be influenced by the project, based on best available scientific
information. The reasons for excluding species from further consideration are provided in Table BR - 2
and Table BR - 3. Additional rationale for exclusion of sensitive speciesis provided as necessary directly
following Table BR - 3. If suitable habitat is present along the Corridor, species were retained for further
evaluation.

Table BR - 2. Federally Listed Species That May Occur on the
WRNF (WR) and the ARNF (AR) or That May Be Influenced by Project Activities
(Rocky Mountain Region - TEPS Species, May 2009)

MIS /
National Indicator | Species Reason for Exclusion
Common Name Species Forest Community |Included (or inclusion with plant species)
Mammals
Canada lynx Lynx canadensis Threatened |AR¥/WRX |No Yes

Suitable habitat only along Corridor
outside National Forest System Lands.
Suitable habitat and individuals are
known to occur near |-70, between

mp 247 and mp 248 (J. Peterson pers.
Threatened |ARK No No comm. with L. Hettinger, 2004). This
area is approximately 22 miles east of
National Forest System Lands. Project is
not expected to have indirect effects on
this habitat or individuals on National
Forest System Lands.

Preble’'s meadow |Zapus hudsonius
jumping mouse preblei
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MIS /
- National Indicator | Species Reason for Exclusion
Common Name Species Forest Community|Included (or inclusion with plant species)
Gunnison’s prairie N . No habitat or species in the area of
dog Cynomys gunnisoni Candidate No No potential effect (APE).
Birds
Least tern A Sterna antillarum Endangered |AR" No Yes
Piping plover A Charadrius melodus Threatened |ARM No Yes
Whooping crane A |Grus americana Endangered |ARM No Yes
No habitat or species in the APE. In
Colorado, owls are known to inhabit
Mesa Verde National Park
(www.rmbo.org) and other areas in the
state, such as the Wet Mountains and
Mexican spotted Strix occidentalis lucida | Threatened | ARYWRE | No No Dinosaur N_atlonal Park. Suitable habitat
owl may occur in Glenwood Canyon, but no
activities associated with any
alternatives are proposed in the canyon
(mp 117 to mp 129). The APE does not
extend into any critical habitat
(www.fws.gov/ifw2es/mso).
As its name suggests, sage grouse
depend on healthy sage grasslands
habitat (www.nwf.org). While sagebrush
occurs intermittently throughout the
Corridor, but primarily in Eagle County,
SG;e:te:o(S;)éthern) Sr?)mr:g(;(iaa:ﬁﬂz Candidate ARMWRX [No No no impacts on sagebrush occur on
9€ 9 P National Forest System Lands.
Populations have not been documented
in the APE (D. Lowry and
K. Giezentanner pers. comm. with
D. Solomon, 2006a).
Fish
. Gila elegans N N
*
Bonytail chub (presumed-historical) Endangered |AR"/WR" [No Yes
Colorado Ptychocheilus lucius ~ |Endangered |ARMWRM [No Yes
pikeminnow*
Humpback chub*  |Gila cypha Endangered |ARMWR™ [No Yes
Razorback sucker* | Xyrauchen texanus Endangered |ARYWR" [No Yes
Pallid sturgeon A Scaphirhynchus albus |Endangered |ARM No Yes
Greenback Oncqrhynchus clarki Threatened | ARK/WRK Yes/mqntan Yes
cutthroat trout A stomias e aquatic
Invertebrates
No habitat or occurrence in vicinity of the
Corridor. Preferred habitat is stands of
snow willow at elevations greater than
13,200 feet in the San Juan Mountains
Uncompahgre - L of southwest Colorado
fritillary butterfly Boloria acrocnema Endangered | WR No No (ecos.fws.gov/docs/frdocs/1991/91-
14970.html and
www.butterflyrecovery.org). Surveys
conducted in areas surrounding
Loveland Pass have excluded this area
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MIS /

- . | National Indicator | Species Reason for Exclusion
Common Name Species Forest Community|Included (or inclusion with plant species)

as occupied habitat (K. Giezentanner
pers. comm., 2006). The maximum
elevation of project alternatives occurs at
11,200 feet and does not enter suitable
habitat for this species.

Plants

Does not occur in the APE; all locations
downstream from the Corridor are on
Threatened ARY No No side tributaries outside the areas that
could be affected by water depletions in
the Platte River drainage (Mayo, 2004).

Colorado butterfly [Gaura neomexicana
plant ssp. coloradensis

No plants or habitat along Corridor;
nearest locations in Nebraska;
downstream effects possible (mainstem
Platte River).

Western prairie

fringed orchid A Platanthera praeclara |Threatened |AR No Yes

Plants and potential habitat present
outside National Forest System Lands,
Spiranthes diluvialis Threatened AR No Yes but in APE; downstream effects possible
(Clear Creek and Platte River
drainages).

Ute ladies’-tresses
orchid A

No plants or habitat recorded in the APE.
Plant is endemic to desert shrub
communities west of Glenwood Springs
(S. Popovich pers. comm., 2007). Is
found west of the WRNF but not on

Colorado hookless Sclerocactus glaucus | Threatened No No Forest lands (K. Giezentanner pers.

cactus comm., 2007). Populations occur on
benches along the Green, Colorado, and
Gunnison rivers. No construction
activities are proposed along the
Colorado River in Garfield County.

. . . . No plants or habitat in APE; occurs west

DeBeque phacelia |Phacelia submutica Candidate No No of Glenwood.

Parachute Penstemon debilis Candidate No No No plants or habitat in APE; occurs west

beardtongue of Glenwood.

Notes:

A Water depletions are not known at this point in the evaluation, but if they occur, these Platte River Basin species may be affected.

*Water depletions are not known at this point in the evaluation, but if they occur, these Colorado River Basin species may be affected.

K - Species currently documented to occur on National Forest System Lands.

L — Species or habitat is suspected to occur on National Forest System Lands but unconfirmed.

N — Species not known or suspected to occur on National Forest System Lands; however, it may occur in planning area vicinity. Requires evaluation whether indirect
effects from project alternatives may occur.

Y This species is suspected to occur downstream but is unconfirmed on the Arapaho and Roosevelt National Forests.

T These species are suspected to occur but are unconfirmed on this National Forest.

The Regional Forester provided the Region 2 TEPS Species matrix (2009), which includes the sensitive
specieslisted in Table BR — 3. These species were evaluated to determine those that occur in the national
forest or that may be affected by the project, which should be analyzed further. Similarly, this BR does
not discuss further those excluded through this screening process.
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Table BR — 3. Region 2 Forest Service Sensitive Species Known or Suspected
to Occur on WRNF (WR) and ARNF (AR), or That May Be Influenced by Project Activities
(Rocky Mountain Region — TEPS Species, May 2009)

Common Name

Species

National
Forest

MIS /
Indicator
Community

Species
Included

Reason for Exclusion

Mammals

Pygmy shrew

Sorex hoyi montanus

AR/WR"

No

Yes

Fringed myotis

Myotis thysanodes

ARMWR"

No

No

There have been six observations in Colorado
since 1990. None were in the Corridor, but the
nearest ones were in eastern Garfield and
northern Teller counties (Kienath, 2004). Species
and habitat have not been documented in the
vicinity of the Corridor near the ARNF (D. Lowry
pers. comm. with D. Solomon, 2006a). The bat is
suspected to occur on the WRNF but is expected
to be at elevations below much of the Corridor
activities (K. Giezentanner pers. comm. with

D. Solomon, 2006a).

Spotted bat

Euderma maculatum

WRK

No

No

No habitat or species in the APE. Suitable habitat
and individuals are known to occur at lower
elevations than that of National Forest System
Lands within the APE (Fitzgerald et al., 1994).
Known from seven Western Slope counties, but
only Garfield County would have project
alternatives (interchange at mp 116). No
downstream effects on habitat or individuals from
the project on National Forest System Lands are
expected.

Townsend'’s big-eared
bat

Corynorhinus townsendii

AR /WRX

No

No

Suitable habitat only along Corridor is outside
National Forest System Lands. This bat is known
from the western two-thirds of the state at lower
elevations (7,500 feet and below) than that of
National Forest System Lands within the Corridor
(Fitzgerald et al., 1994), and from caves in area.
No downstream effects on habitat or individuals
from the project on National Forest System Lands
are expected.

White-tailed prairie dog

Cynomys leucurus

AR"

No

No

No habitat or species in the APE. Prairie dog
colonies exist in the eastern foothills and prairies,
and potential habitat exists in Garfield and Eagle
counties. Prairie dogs are not present on the
WRNF (K. Giezentanner pers. comm. with

L. Hettinger, 2006b). There is potential habitat on
the ARNF, but the presence of prairie dogs has
not been documented. The Corridor would not
intrude on these habitats.

River otter

Lontra canadensis

ARK/WR"

No

Yes

American marten

Martes americana

ARK/WRX

No

Yes

North American
wolverine

Gulo gulo

ARWRK

No

Yes

Bighorn sheep

Ovis canadensis

ARK/WRX

Yes

Yes
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Species

National

Forest

MIS /
Indicator
Community

Species
Included
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Reason for Exclusion

Birds

American bittern

Botaurus lentiginosus

AR

No

No

It is unlikely that habitat or individuals are found
in the APE. This bird is a wetland-riparian
obligate requiring large wetlands with dense
herbaceous cover, as well as open water. Habitat
in the APE is not suited to this shy and reclusive
species (USFS, 1997). Both the Colorado
Breeding Bird Atlas and Andrews and Righter
(1992) discount the presence of this species on
the WRNF.

Bald eagle

Haliaeetus leucocephalus

AR/WR

No

Yes

Northern goshawk

Accipiter gentilis

AR¥/WRX

No

Yes

Ferruginous hawk

Buteo regalis

ARK/WR"

Yes on
Pawnee NG/
short-grass
& mid-grass
prairie

No

The species conservation assessment indicates
there are an estimated 300 nests in Colorado
(Collins and Reynolds, 2005). No species or
habitat in the APE (D. Lowry pers. comm. with

D. Solomon, 2006b). Colorado Breeding Bird
Atlas indicates the majority of sightings were on
the Eastern Plains with rare to uncommon
sightings in the Colorado Plateau (CDOW, 2003).
The hawk has been sighted in Garfield County
but is generally considered a transient in the
area. The hawk is considered a transient species
for the WRNF.

American peregrine
falcon

Falco peregrinus anatum

ARK/WR"

No

Yes

Northern harrier

Circus cyaneus

ARK/WRX

No

No

No habitat or species in the APE, as the northern
harrier requires open habitats such as fields,
prairies, and marshes where it can hunt for small
mammals, birds, reptiles, and amphibians. It also
nests in open areas on the ground (NatureServe,
2006). NatureServe classifies the harrier as
vulnerable in Colorado. The species conservation
assessment states they use an array of habitats
but generally avoid high elevations in the Rocky
Mountains (Slater and Rock, 2005). Also, the
APE is not considered potential habitat for the
harrier as the species is not a montane breeder.
The Corridor is certainly not important to the
species (Leukering, 2006).

Columbian sharp-tailed
grouse

Tympanachus

phasianellus columbianus

WR"

No

No

No habitat or species in the APE. The range for
this grouse has contracted in northwest Colorado,
but the population is stable
(http://ndisweb.nrel.colostate.edu). Colorado
Division of Wildlife mapping shows no potential
habitat in Corridor counties.

White-tailed ptarmigan

Lagopus leucurus

ARK/WRX

No

Yes

Long-billed curlew

Numenius americanus

AR

No

No

No habitat or species in the APE. Curlew have
been observed in Jefferson County (NatureServe
2006); however, the APE does not extend out of
the foothills and does not affect any open
grasslands or prairies at low elevations where
long-billed curlew populations may be present.
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MIS /

.| National Indicator Species
Common Name Species Forest Community Included Reason for Exclusion

In Region 2, these birds are most abundant in
prairie pothole areas. The species conservation
assessment (Naugle, 2004) notes they may occur
in isolated pockets in Colorado and Wyoming. No
habitat or individuals in the APE. Kingery (1998)
Black tern Chlidonias niger ARK No No observed black tern on the west slope of the
Rockies. The only confirmed breeding
populations are in the San Luis Valley and the
Arapaho National Wildlife Refuge in northern
Colorado (USFWS, 2006a). The APE does not
extend into any of these areas.

Coccyzus americanus

‘ h ARN No No
occidentalis

Yellow-billed cuckoo

No habitat or species in the APE. Colorado
Division of Wildlife GAP maps indicate that no
populations have been recorded for the APE
(McDonald et al., 2004). Jefferson County is the
only county affected by the Corridor that had
No sightings of burrowing owls in a 1999 survey of
Colorado (VerCauteren et al., 2001). The APE
does not extend out of the foothills to areas
where prairie dog colonies may exist. No
populations have been observed in the APE
(USFS, 2005).

Yes on
Pawnee NG/
prairie dog
towns

Burrowing owl Athene cunicularia ARK

Boreal owl Aegolius funereus AR/WR® |No Yes

Flammulated owl Otus flammeolus ARWR" |No Yes

Black swift Cypseloides niger ARXWRX  |No Yes

The species conservation assessment notes that
the distribution of this woodpecker closely
matches that of ponderosa pine in the western
U.S. (Abele et al., 2004). Suitable habitat exists
along the Corridor outside National Forest
System Lands. In western Colorado, Lewis’s
woodpecker are fairly common summer residents
in central and southwestern valleys, but rarely
north of the Colorado River (NDIS website). The
woodpecker is known from ARNF lands in
Jefferson County, approximately 2 miles north of
the Corridor between mp 251 and mp 258.
Project alternatives are not expected to affect
those woodpeckers. The woodpecker is
suspected to occur on the WRNF but has not
been confirmed.

Lewis's woodpecker Melanerpes lewis ARKWR"  |No No

American three-toed

Picoides dorsalis ARK/WR  |No Yes
woodpecker

Olive-sided flycatcher Contopus coopeti AR/WR*  |No Yes

Rare passover migrant in the APE. Purple
martins are uncommon breeders in the western
mountains of Colorado and are accidental
inhabitants of the Eastern Plains. They occur only
as rare spring and fall migrants in these areas
(www.rmbo.org). The species conservation
assessment (Wiggins, 2005a) states this western
subspecies is restricted to Western Slope aspen

Purple martin arboricola |Progne subis ARKWRX  |No No
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Reason for Exclusion

forests and appears patchily distributed. The
western third of Colorado has a positive
population trend (Wiggins, 2005a).

Loggerhead shrike

Lanius ludovicianus

ARK/WRX

No

No

Passover migrant only. Shrikes occupy the
Eastern Plains of Colorado and desert shrub
areas of the San Luis Valley and the desert
lowlands of the Western Slope. NDIS information
indicates there are no confirmed breeding
records in mountain parks or the mountains. The
NDIS web page
(http://ndisweb.nrel.colostate.edu) indicates the
species has apparently been extirpated from
some areas of eastern Colorado as a breeding
species but has not appeared to have declined in
western Colorado. The APE does not extend into
either the Eastern Plains or the desert shrublands
of the Western Slope. The species conservation
assessment states that shrikes currently breed
throughout lower elevation areas of Region 2 and
are absent only in the higher elevation areas of
Colorado and Wyoming (Wiggins, 2005b).

Sage sparrow

Amphispiza belli

No

No

Sage sparrows are obligate species in large
(>300 acres) stands of sagebrush at the lower
elevational range for sagebrush (Holmes and
Johnson, 2005b). Their population is densest in
Moffat County followed by Mesa, Montrose, and
Montezuma counties (www.rmbo.org). Sagebrush
is the second largest category of shrubland on
the WRNF (42,473 acres), and alternatives
disturb less than 38 acres, none of which occurs
on National Forest System Lands.

Brewer’s sparrow

Spizella breweri

ARK /WRK

Yes on WR
— sagebrush
shrub
communities

Yes

Amphibians

Boreal toad

Bufo boreas boreas

AR /WRX

Yes on AR —
montane
riparian &
wetlands

Yes

Northern leopard frog

Rana pipiens

ARK/WR"

No

Yes

Wood frog

Rana sylvatica

ARK

No

No

Colorado Natural Heritage Program and ARNF
report that the wood frog occurs in Grand,
Jackson, and Larimer counties in ponds of the
North Platte headwaters. The only other potential
water bodies at high elevation in the Corridor are
Dillon Reservoir and a small, unnamed pond
between Dillon Reservoir and 1-70 at mp 204.
This species has not been found along the APE,
as the Corridor is approximately 50 miles from
known locations.

Fish

Colorado River cutthroat
trout

Oncorhynchus clarki
pleuriticus

ARK/WR"

Yes WR &
AR —

Yes
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Common Name

Species

National
Forest

MIS /
Indicator
Community

Species
Included

Reason for Exclusion

montane
aquatic

Lake chub Couesius plumbeus

AR"

No

No

The lake chub is critically imperiled in Colorado,
and the only observed populations exist in two
Clear Creek County reservoirs in the St. Vrain
drainage and two reservoirs in the upper Cache
La Poudre drainage in Larimer County on the
ARNF (CDOW, 2006b). There are no records of
the lake chub west of the Continental Divide in
Colorado. The Corridor does not extend into the
St. Vrain drainage or into Larimer County.

Roundtail chub Gila robusta

WRK

No

No

The species conservation assessment states the
roundtail chub is endemic to the Colorado River
in Colorado and Wyoming. Historic distribution
included much of Region 2, but little is actually on
National Forest System Lands (Rees et al.
2005a). No populations have been documented
in the Eagle River or the upper Colorado River
(Rees et al., 2005a).

Bluehead sucker Catostomus discobolus

WRK

No

Yes

Flannelmouth sucker Catostomus latipinnis

ARWRK

No

Yes

Catostomus

Mountain sucker platyrhynchus

ARK/WRX

No

No

The distribution of mountain sucker extends into
Utah from southwest Wyoming. No populations
have been documented in the Eagle River or the
upper Colorado River (Isaak et al., 2003).
Mountain suckers have been collected in the
Green River, White River basin (Piceance
Creek), and Yampa River basin (Steamboat
Lake) (Smith and Koehn 1971 in
http://ndisweb.nrel.colostate.edu). Only one
record of mountain sucker (Snyder 1981 in NDIS
website above) exists from the upper reaches of
the Colorado River above Grand Junction.

Mollusks

Rocky Mountain capshell

A Acroloxus coloradensis
snalil

No

No

The Rocky Mountain capshell snail is critically
imperiled in Colorado and populations have been
observed in Lost Lake and Peterson Lake on the
ARNF. The species conservation assessment
states habitat is clean lakes with rocky substrates
(Anderson, 2005). Lakes in the Corridor typically
have sediment substrates. The Corridor is
considerably south of the two lakes with known
populations. The snail is not known on the
WRNF. The only high-elevation potential habitat
in the Corridor west of the Continental Divide at
Dillon Reservoir and a small pond between Dillon
Reservoir and I-70 at mp 203.

Pygmy mountainsnail Oreohelix pygmaea

WR

No

No

This species is being dismissed from full analysis
of effects and impacts because there are no
known occurrences of this species or of its
potential habitat in the 1-70 Corridor; therefore, no
effects or impacts are expected.

Insects

Caddisfly Ochrotrichia susanae

WR

No

No

This species is being dismissed from full
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MIS /
Indicator
Community

National
Forest

Species

Common Name Included Reason for Exclusion

Species

analysis of effects and impacts because there
are no known occurrences of this species or of
its potential habitat in the I-70 Corridor;
therefore, no effects or impacts are expected.
Susan'’s purse-making caddisfly is known only
from two sites in central Colorado: the type
locality at Trout Creek Spring in Chaffee County,
and High Creek Fen in Park County. A statewide
survey undertaken to provide distributional data
for all Trichoptera in Colorado indicated that
Susan’s purse-making caddisfly was present
only at the type locality, Trout Creek Spring
(Herrmann et al., 1986). The only other reported
collection site for this species is the High Creek
Fen area, about 20 miles north of the type
locality (Durfee & Polonsky, 1995)
http://www.xerces.org/ochrotrichia-susanae/.

The only observed populations are in aquatic
habitats of Boulder and Gilpin counties including
Eldora and Teller Lakes (Packauskas 2005).
The APE does not extend into either county. All
records for the dragonfly are within 40 miles of

Hudsonian emerald Somatochlora hudsonica |AR® No No Boulder, Colorado, and the records are
approximately 30 years old. The dragonfly has
been removed from the TEPS list for the WRNF
(K. Giezentanner pers. comm. with L. Hettinger,
2006b), due to distributional records and lack of
suitable habitat.

This butterfly requires moist meadows or
wetlands and has been documented in 11
Speveria nokomis counties along the western and southwestern
Great Basin silverspot peyer WR" No No borders of Colorado but not in any counties
nokomis N .
where the Corridor is located (Great Plains
Wildlife Research web page). There may be
potential habitat on the WRNF.
Plants
. Armeria maritima ssp. No plants or suitable habitat; prefers alpine at

Sea pink sibirica ARMWR No No greater elevations than in APE.

Dwarf milkweed Asclepias uncialis AR No No No plants or.sunable habitat in APE; prefers
lower elevation grasslands.

Park milkvetch Astragalus leptaleus AR/WR No Yes

Wetherill's milkvetch Astragalus wetherilli WR No No Not in APE; occurs west and north of Rifle.

Upswept moonwort Botrychium ascendens AR/WR No Yes

Prairie moonwort Botrychium campestre AR No No Na plants or sunablg habitat present in APE;
prefers lower elevation grasslands.

Narrow-leaved moonwort |Botrychium linearet AR No Yes

Paradox moonwort Botrychium paradoxum AR/WR No Yes
Not suspected to occur in APE; prefers alpine at

Smooth rockcress Braya glabella WR No No greater elevations (12,000 to 13,000 feet);
documented in Pitkin County on WRNF.

Lesser panicled sedge Carex diandra AR/WR No Yes

August 2010
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MIS /
National Indicator Species
Common Name Species Forest Community Included Reason for Exclusion
Livid sedge Carex livida AR/WR No Yes
Sandhill goosefoot Chenopodium cycloides |AR No No Not in APE; prefers lower elevation grasslands.
Rocky Mountain thistle Cirsium perplexans WR No No Not present in APE;_occurs in Garfield County
west and south of Rifle.
Cypripedium parviflorum
Yellow lady’s-slipper (=C. Calceolus ssp. AR/WR No Yes
Parviflorum)
. No plants or suitable habitat in APE; prefers
Clawless draba Draba exunguiculata AR/WR No No alpine higher than present at EJMT.
Gray's Peak No plants or suitable habitat present in APE;
whitlowgrass Draba grayana ARMR No No prefers alpine higher than present at EJMT.
Roundleaf sundew Drosera rotundifolia AR/WR No Yes
. - No plants or suitable habitat in APE; endemic to
Dropleaf buckwheat Eriogonum exilifolium AR/WR No No North and Middle Park areas.
Altai cotton-grass Eriophorum altaicum var. AR/WR No Yes
neogaeum
Russet cotton-grass Eriophorum chamissonis |WR No No APE is outside suspected range, which is south
and west of the APE.
Slender cotton-grass Eriophorum gracile AR/WR No Yes
Hall's fescue Festuca hallii AR/WR No Yes
. . APE is outside known range, which is west of
Lone Mesa snakeweed [Gutierrezia elegans WR No No APE on Rifle Ranger District.
Weber's scarlet-gilia Ip0m0[_)3|s aggregate ssp. AR No No No plants suspected in APE; endemic to Rabbit
Weberi Ears Pass area.
Simple kobresia Kobresia simpliciuscula |AR/WR No Yes
Machaeranthera
Colorado tansy-aster coloradoensis AR/WR No Yes
Adder’s-mouth Malaxis brachypoda AR No No No pla_nts or habitat in APE; prefers lower
elevations.
Budding monkeyflower [Mimulus gemmiparus AR No Yes
Kotzebue's grass-of- Parnassia kotzebuei AR/WR No Yes
Parnassus
Harrington’s beardtongue [ Penstemon harringtonii AR/WR No Yes
DeBeque phacelia Phacellg scopulina var. WR No No Not in APE; occurs west and south of Rifle.
submutica
Front Rgng_e or Ro_cky Potentilla rupincola AR No Yes
Mountain cinquefoil
Porter’s feathergrass Ptilagrostis porteri AR/WR No Yes
Ranunculus karelinii (= No plants or suitable habitat in APE; prefers
Ice cold buttercup R. gelidus ssp. Grayi) ARIWR No No alpine higher than present at EJMT.
Rubus arcticus var.
Dwarf raspberry acaulis AR/WR No Yes
(=Cylactis acaulis)
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MIS /
.| National Indicator Species
Common Name Species Forest Community Included Reason for Exclusion

Hoary willow Salix candida AR/WR No Yes

Autumn willow Salix serissima AR/WR No Yes

Sphaghum Sphagnum angustifolium |AR/WR No Yes

Baltic sphagnum Sphagnum balticum AR/WR No Yes

Sun-loving meadowrue | Thalictrum heliophilum WR No No Recorded .OUtS|de APE on the WRNF west and

south of Rifle.

Lesser bladderpod Utricularia minor AR/WR No Yes

Selkirk’s violet Viola selkirkii AR/WR No Yes

Notes:

K — Species currently documented to occur on National Forest System Lands.

L — Species or habitat is suspected to occur on National Forest System Lands but unconfirmed.

N — Species not known or suspected to occur on National Forest System Lands; however, it may occur in planning area vicinity. Requires evaluation whether indirect effects
from project alternatives may occur.

tIncludes plants corresponding to morphology of B. “furcatum.”

The Environmental Assessment: Forest Plan Amendment for Management Indicator Species

(USDA, 20054a) provides the complete list of MIS of the ARNF, and the Final Environmental
Assessment: Management Indication Species Forest Plan Amendment (USDA, 2006) provides the list of
those of the WRNF. Table BR - 4 presentsthe list of MIS. Their represented communities include
species found within or adjacent to the project area or potentially affected by the project aternatives. The
species noted as included were chosen as representative of the specific management indicator
communities within the APE.

Table BR - 4. MIS (Not Previously Covered in Table BR - 1 or Table BR - 2%
That May Occur or Be Influenced by Project Activities

National = Management Indicator Species

Common Name Species Forest Community (MIC) Included Reason for Exclusion
Mammals
Elk Cervus elaphus AR/WR  |Young to mature forest & | Yes
openings
Mule deer Odocoileus hemionus [AR Young to mature forest & | Yes
openings
Cave bats All species WR Caves and mines No Nine caves were surveyed for bats in
Garfield and Eagle counties, most of
which were on non-Forest Lands
(Siemers, 2002). Six species and 163
individuals were observed. The majority of
caves were south and east of Glenwood
Springs and not in the Corridor. No
Corridor alternatives extend into
Glenwood Canyon. Given that most caves
are located outside the Corridor, no
effects are expected on cave bats.
Birds
American pipit Anthus rubescens WR Alpine grasslands No This species is strongly associated with
alpine grasslands for breeding and
rearing of young (USDA, 2006). The pipit
is common in all mountain ranges in
August 2010 I-70 Mountain Corridor PEIS
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Common Name

National
Forest

Management Indicator

Species
Included

Reason for Exclusion

Species

Community (MIC)

Colorado (www.rmbo.org). Project
alternatives affect no alpine habitat .

Macroinvertebrate
S

Virginia's warbler |Vermivora virginiae WR Dense shrub habitat Yes
Hairy woodpecker |Picoides villosus AR Young to mature forest |Yes
structural stages
Pygmy nuthatch |Sitta pygmaea AR Existing and potential Yes
old-growth forest
Golden-crowned [Regulus satrapa AR Interior forests No This bird prefers dense spruce-fir forests.
kinglet They are common in Colorado in the
summer between 6,000 and 10,000 feet,
much more so west of the Continental
Divide than in the east. This species
requires interior forest habitat with old-
growth characteristics, especially the
interiors of spruce-fir forests
(Kingery, 1998). Because project
alternatives closely follow the existing
alignment, often within the area of
existing disturbance, they are not
anticipated to affect this habitat type.
Mountain bluebird |Sialia currucoides AR Forest openings Yes
Warbling vireo Vireo gilvus AR Aspen forest Yes
Wilson's warbler  [Wilsonia pusilla AR Montane riparian areas |Yes
and wetlands
Fish
All Trout All species WR Montane aquatic Yes
Brook trout Salvelinus fontinalis AR Montane aquatic Yes
Brown trout Salmo trutta AR Montane aquatic Yes
Insects
Aquatic All species WR Montane aquatic Yes

#Several species are addressed under multiple categories; MIS, FS sensitive, and/or federally listed.

Corridor Project MIS compiled from the two separate Forest Plan MIS lists are as follows:

= For ARNF, mule deer, bighorn sheep, hairy woodpecker, pygmy nuthatch, mountain bluebird,
warbling vireo, Wilson's warbler, boreal toad, brook trout, brown trout, and greenback cutthroat
trout

= For WRNF, Virginia swarbler, all trout, and aguatic macroinvertebrates

s For ARNF and WRNF, elk and Colorado River cutthroat trout.

These species are selected because their management indicator communities (MICs) or habitat may be
influenced by the project and/or because the movement of individuals across 1-70 is of concern.

The evaluation considered all threatened, endangered, proposed, sensitive, and MIS for the WRNF and
the ARNF and for Garfield, Eagle, Summit, and Clear Creek counties.

Table BR -5 lists species (TEPS and MIS) that were identified as occurring or having habitat within the
project area or potentially affected by the project. Any species, ecosystem, or MIC not listed or discussed
below was determined not to occur within the project area and would not be influenced by project
activities and, therefore, will not be discussed further for National Forest System Lands.
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Table BR — 5. Summary of Species Included in Project Analysis

Federally Listed Threatened

or Endangered Species USFS Sensitive Species USFS MIS
Mammals
e Canada lynx » Pygmy shrew » Ek
o River otter e Mule deer
e American marten
o North American wolverine
e Bighorn sheep (Also MIS)
Birds
e Leasttern e Bald eagle e Flammulated owl e Virginia's warbler
e Piping plover o Northern goshawk e Black swift e Hairy woodpecker
e Whooping crane e American peregrine e American three-toed |e Pygmy nuthatch
falcon woodpecker e Mountain bluebird
e White-tailed ¢ Olive-sided flycatcher [e Warbling vireo
ptarmigan e Brewer’s sparrow e Wilson's warbler
e Boreal owl
Amphibians
e Boreal toad (Also MIS)
o Northern leopard frog
Fish
e Bonytail chub o Colorado River cutthroat trout (Also MIS) e All trout
e Colorado pikeminnow e Bluehead sucker e Brook trout
e Humpback chub o Flannelmouth sucker e Brown trout
e Razorback sucker
o Pallid sturgeon
e Greenback cutthroat trout
(Also MIS)
Plants
e Western prairie fringed orchid |e Park milkvetch e Budding
e Ute ladies'’-tresses orchid e Upswept moonwort monkeyflower
¢ Narrow-leaved o Kotzebue's grass-of-
moonwort Parnassus
e Paradox moonwort e Harrington’s
e Lesser panicled beardtongue
sedge e Front Range or
e Livid sedge Rocky Mountain
« Yellow lady's-slipper cinquefoil
e Roundleaf sundew e Porter’s feathergrass
 Altai cotton-grass * Dwarfraspberry
« Slender cotton-grass |® Hoary willow
e Hall's fescue e Autumn willow
« Simple kobresia * Sphagnum
 Colorado tansy-aster |® Baltic sphagnum
e Lesser bladderpod
e Selkirk’s violet
Insects
e Agquatic macroinvertebrates
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BR.3. USFS Biological Assessment

This section of the BR presents the biological assessment of threatened and endangered species. Included
are descriptions of the distribution; natural history; environmental baseline; direct, indirect, and

cumul ative effects of alternatives; and a determination of effects and rationale for each species of
mammals, birds, fish, invertebrates, and plants. These discussions are based on the best available
scientific information.

Downstream Water Depletion. Water-dependent species are sensitive to the effects of depletion. The
following provides a general agreement that Tier 2 activities will meet requirements of the Programmatic
Biological Opinion for the Colorado River and the Biological Opinion for the Platte River Recovery
Implementation Program.

Water depletions from the upper Colorado River basin “may affect” four federally listed Colorado River
watershed fish species: the Colorado pikeminnow (Ptychocheilus lucius), razorback sucker((Xyrauchen
texanus), humpback chub (Gila cypha), and bonytail chub (Gila elegans). Therefore, Section 7
consultation is required for all federal actions that cause or authorize awater depletion to the basin. The
1999 Colorado River Programmatic Biological Opinion addresses water depletions in the Colorado River
and its tributaries above its confluence with the Gunnison River. Recovery actions outlined in the
Programmatic Biological Opinion provide measures to avoid the likelihood of jeopardy and adverse
modification of critical habitat. To offset the cost of implementing recovery actions, aone-timefeeis
required for new depletions greater than 100 acre-feet (AF)/year. Other provisions of the Programmatic
Biological Opinion are that nonfederal water users are required to sign a Recovery Agreement and federal
agencies are requested to retain discretionary authority in the event that consultation is reinitiated. There
isno fee for historic depletions (before 1988) or depletions (less than 100 AF/year. Aslong as sufficient
progress is being made toward achievement of program objectives, no additional mitigation obligations
are imposed.

According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer Divide north
and the Continental Divide east in Colorado) constitutes an action that may affect, and islikely to
adversely affect, threatened and endangered (T & E) species that depend on the river for their existence.

Threatened and Endangered species downstream along the central and lower Platte River and Missouri
River include the whooping crane (Grus Americana), interior population of the least tern (Sterna
antillarum), piping plover (Charadrius melodus), western prairie fringed orchid (Platanthera praeclara),
and pallid sturgeon (Scaphirhinchus albus). In Colorado, other listed species potentially affected by
depletions include those that are dependent on riparian systems near the Corridor such as the threatened
Ute ladies -tresses orchid (Spiranthes diluvialis) and the western prairie fringed orchid.

Depletions to the Platte River system dueto CDOT activities are addressed by the State of Colorado’s
participation in the South Platte Water Related Activities Program (SPWRAP) through the Memorandum
of Agreement for Implementation and Operation of the Colorado Portion of the Platte River Recovery
Implementation Plan as described in paragraph 4.a. of the Memorandum of Agreement. The State has
made and continues to make financial and other contributions to the Plate River Recovery Implementation
Plan (PRRIP). In addition, SPWRAP has created a Class X-1 membership specifically for and limited to
the State of Colorado for diversions and depletions by State agencies that are comparatively small. CDOT
fallsinto this category because their typical depletive activities such as wetland creation and water quality
ponds, aswell aswater used for compaction; concrete, and dust control do not generally require large
amounts of water. According to the Memorandum of Agreement, previously made contributions are
deemed payment of all SPWRAP assessments for the Class X-1 membership for the duration of the First
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Increment of the PRRIP, which expiresin 2020. However, because FHWA is funding the project,
Section 7 consultation is required to satisfy FHWA'’s obligation under the ESA.

An analysis of effects on federally listed species downstream in Nebraska resulting from the Project’s
Preferred Alternative will be completed during Tier 2 analysis as CDOT cannot anticipate depletions at
the programmatic level of design. CDOT, as a Colorado State agency and participant in the PRRIP, will
also complete a PRRIP template biological assessment during Tier 2 analysis and submit it to USFWS for
streamlined Section 7 consultation provided by participation in the PRRIP. Colorado Department of
Transportation is coordinating with USFWS on this matter for documentation in the BA; following
streamlined consultation and USFWS' sissuance of a biological opinion, CDOT will monitor project-level
depletions annually and report to USFWS.

Any project-related depletions to the Colorado or Platte River systems that have not been previously
consulted on by USFWS will be addressed when individual quantities of water uses for specific projects
are known during Tier 2 and analysis required for NEPA documentation.

BR.3.1 Threatened and Endangered Species

BR.3.1.1 Mammals

Canada Lynx (Lynx canadensis), T

The Canada lynx is a speciesthat is federally listed as threatened. It is currently documented to occur on
National Forest System Lands, including the ARNF and the WRNF. The Canada lynx is a member of the
order Carnivora, family Felidae, and is one of the two species in the genus Lynx in Colorado (the other
species being the bobcat — Lynx rufus). The lynx is a medium-sized cat with long legs; large, well-furred
paws; long tufts on the ears; and a short, black-tipped tail (McCord and Cardoza, 1982). Adult males
average 22 pounds in weight and 33.5 inches in length (head to tail), and femal es average 19 pounds and
32 inches (Quinn and Parker, 1987). The lynx’slong legs and large feet make it highly adapted for
hunting in deep snow.

The Lynx Conservation Assessment and Strategy (Ruediger et al., 2000) (produced by an interagency
teamn of biologists to recommend lynx conservation measures and facilitate consultation under Section 7
of the ESA) stipulates that effects on lynx habitat should be considered within designated Lynx Analysis
Units (LAUS) that are larger than 25,000 acres in the Southern Rocky Mountain Geographic Area
(SRMGA). These LAUs do not represent actual lynx home ranges but are indicative of the size area used
by an individual lynx (Ruediger et al., 2000). Figure BR - 2 shows the lynx LAUSs.

Distribution

USFWS determined the contiguous U.S. distinct population segment of Canada lynx to be threatened on
March 24, 2000 (Colorado, Idaho, Maine, Michigan, Minnesota, Montana, New Hampshire, New Y ork,
Oregon, Utah, Vermont, Washington, Wisconsin, and Wyoming). Within the area covered by thislisting,
the species is known to occur in Colorado, Idaho, Maine, Minnesota, Montana, Washington, and
Wyoming. USFWS Mountain-Prairie Region (Region 6) isthe lead region for thislisting.

The contiguous U.S. population probably numbers less than 2,000 individuals (NatureServe, 2006).
Critical habitat was designated on November 8, 2006, for areas in Minnesota, Montana, and Washington
for the threatened population of Canada lynx in the contiguous U.S. No critical habitat is designated in
Colorado.

The distribution of lynx in North Americais closely associated with the distribution of North American
boreal forest (Agee, 2000). The range of lynx extends south from the classic boreal forest zone into the
subalpine forest of the western U.S., and the boreal/hardwood forest ecotone in the eastern U.S.

(Agee, 2000; and McKelvey et a., 2000b). Forests with boreal features (Agee, 2000) extend south into

August 2010 I-70 Mountain Corridor PEIS
Page BR-29



Biological Report

the contiguous U.S. along the Cascade and Rocky Mountain Ranges in the west, the western Great L akes
Region, and along the Appalachian Mountain Range of the northeastern U.S. Within these general forest
types, lynx are most likely to persist in areas that receive deep snow, to which the lynx is highly adapted
(Ruggiero et al., 2000). Lynx are rare or absent from the wet coastal forests of Alaska and Canada
(Mowat et al., 2000).

Thefinal rule (2000) determining threatened status for the lynx in the contiguous U.S. summarized lynx
status and distribution across four regions that are separated from each other by ecological barriers
consisting of unsuitable lynx habitat. These distinct regions are the Northeast, the Great Lakes, the
Northern Rocky Mountaing/Cascades, and the Southern Rocky Mountains. With the exception of the
Southern Rocky Mountains region, each areais geographically connected to the much larger population
of lynx in Canada.

Southern Rocky Mountains Region (Colorado, Southeast Wyoming)

Colorado represents the extreme southern edge of the range of the lynx. The southern boreal forest of
Colorado and southeastern Wyoming isisolated from boreal forest in Utah and northwestern Wyoming
by the Green River Valley and the Wyoming basin (Findley and Anderson, 1956 in McKelvey et al.,
2000b). These areas likely reduce or preclude opportunities for genetic interchange with the Northern
Rocky Mountaing/Cascades Region and Canada, effectively isolating lynx in the Southern Rocky
Mountains Region (Halfpenny, Bissell, and Nead, 1982; and Koehler and Aubry, 1994).

A majority of the lynx occurrence records in Colorado and southeastern Wyoming are associated with the
“Rocky Mountain Conifer Forest” type. Historic occurrencesin the Southern Rockies were in contiguous
temperate forests at elevations of 7,800 feet or higher (USDA, 2002c).

A reintroduction program for Canada lynx was initiated in Colorado in 1999. Colorado Division of
Wildlife manages this program and reports on the progress each year. A total of 218 lynx have been
released in the state since the program’ s inception. Colorado Division of Wildlife currently tracks via
radio collars 95 of the 138 lynx still possibly alive. Colorado Division of Wildlife released 14 lynx in
2006 in the Core Release Area of southwestern Colorado but did not release any additional lynx in 2007,
2008, or 2009 and has no plans to release any additional animalsin the near future (CDOW, 2009).

Lynx are located throughout the mountainous areas of Colorado, on al eight national forestsin Colorado
and southeastern Wyoming. Lynx location maps for 1999 through 2005 clearly show that lynx have been
positively located in Garfield, Eagle, Summit, Clear Creek, and Jefferson counties in areas proximate to
the Corridor (CDOW, 20053).

Natural History

The following information was obtained from the Biological Opinion on the Effects of National Forest
Land and Resource Management Plans and Bureau of Land Management Land Use Plans (USDI, 2000).
The complexities of lynx life-history and population dynamics, combined with a general lack of reliable
population data for the contiguous U.S., make it difficult to ascertain the past or present population status
of lynx in the contiguous U.S.

Home Range and Dispersal

Lynx home range size varies by the animal’ s gender, abundance of prey, season, and density of lynx
populations (Hatler, 1988; Koehler, 1990; Poole, 1994; Slough and Mowat, 1996; Aubry et a., 2000; and
Mowat et al., 2000). Documented home ranges vary from 8 to 800 square kilometers (3 to 300 square
miles) (Saunders, 1963; Brand et al., 1976; Mech, 1980; Parker et al., 1983; Koehler and Aubry, 1994;
Apps, 2000; Mowat et al., 2000; and Squires and Laurion, 2000). Preliminary research supports the
hypothesis that lynx home ranges at the southern extent of the species’ range are generaly large
compared to those in the core of the range in Canada (Koehler and Aubry, 1994; Apps, 2000; and Squires
and Laurion, 2000).
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Biological Report

Colorado Division of Wildlife (2009) has reported data on lynx locations and movement since
reintroduction within the state. The majority of surviving lynx from the entire reintroduction effort
continue to use high elevation (greater than 2900 m), forested areas from New Mexico north to
Independence Pass, west as far as Taylor Mesa and east to Monarch Pass. Most movements away from
the Core Release Areawere to the north.

For additional comparative purposes, the minimum number of lynx in the contiguous U.S. is estimated at
2,000 individuals (NatureServe, 2006). The total number of lynx reintroduced to Colorado since 1999 is
218 individuals, or approximately 10 percent of the total contiguous U.S. population. While no exact
figures are available for number of reintroduced individual s that have dispersed as far north as 1-70, the
total number, in comparison to U.S. population size, must be minor (less than 100 animals)

(CDOW, 2009). While this does not diminish the importance of establishing lynx habitat connectivity
through the I-70 Corridor, it does put into perspective the effect the Corridor Preferred Alternative may
have on overall Canadalynx viability.

Diet

Southern populations of lynx may prey on awider diversity of species than northern populations because
of lower average hare densities and differences in small mammal communities. In areas characterized by
patchy distribution of lynx habitat, lynx may prey opportunistically on other species that occur in adjacent
habitats, potentially including white-tailed jackrabbit (Lepus townsendii), black-tailed jackrabbit (Lepus
californicus), sage grouse (Centrocercus urophasianus), and Columbian sharp-tailed grouse
(Tympanichus phasianellus) (Quinn and Parker, 1987; and Lewis and Wenger, 1998). Relative densities
of snowshoe hares (Lepus americanus) at southern latitudes are generally lower than those in the north,
and differing interpretations of the population dynamics of southern populations of snowshoe hare have
been proposed (Hodges, 2000).

Primary forest types that support snowshoe hare are subalpine fir, Engelmann spruce, Douglas-fir, and
lodgepole pine in the western U.S. (Hodges, 2000). Lynx seem to prefer to move through continuous
forests, using the highest terrain available such as ridges and saddles (Koehler, 1990; and Staples 1995).
Cover isimportant to lynx when searching for food (Brand et a., 1976), but lynx often hunt along edges
(Mowat et al., 2000).

Den Site Selection

Lynx use large woody debris, such as downed logs, root wads, and windfalls, to provide denning sites
with security and thermal cover for kittens (McCord and Cardoza, 1982; Koehler, 1990; Koehler and
Brittell, 1990; Mowat et a., 2000; and Squires and Laurion, 2000). During the first few months of life,
kittens are left aone at these sites when the female lynx hunts. Downed logs and overhead cover provide
kittens protection from predators, such as owls, hawks, and other carnivores during this period. The age of
the forest stand does not seem as important for denning habitat as the amount of downed, woody debris
available (Mowat et al., 2000). Den sites may be located within older regenerating stands (more than

20 years since disturbance) or in mature conifer or mixed conifer-deciduous (typically spruce-fir or
spruce/birch) forests. Colorado Division of Wildlife reports (2009) that all except one of the 37 lynx den
sites found from 2003 to 2006 were scattered throughout the high-elevation areas of Colorado, south of
I-70. These den sites were located in Engelmann spruce/subalpine fir forests in areas with significant
downfall.

Mortality

Reported causes of lynx mortality vary between studies. The most commonly reported causes include
starvation of kittens (Quinn and Parker, 1987; and Koehler, 1990) and human-caused mortality, mostly
fur trapping (Ward and Krebs, 1985; and Bailey et al., 1986). Of the total 218 adult lynx released, there
have been 115 known mortalities as of May 25, 2009. Starvation was a significant cause of mortality in
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Biological Report

thefirst year of releases only. Mortalities occurred throughout the areas through which lynx moved. The
primary known causes of death included 30.4 percent human-induced deaths, which were confirmed or
probably caused by collisions with vehicles or gunshot. Malnutrition and disease/illness accounted for
18.3 percent of the deaths. Other mortality factors included predation or probable predation by mountain
lions (Puma concolor), bobcat, and lynx, aswell as other trauma-caused deaths. An additional

37.4 percent of known mortalities were from unknown causes (CDOW, 2009h).

Population Dynamics

In the southern portion of the range in the contiguous U.S., lynx populations appear to be naturally
limited by the availability of snowshoe hares, as suggested by large home range size, high kitten mortality
due to starvation, and greater reliance on alternate prey (Quinn and Parker, 1987; Koehler, 1990; and
Aubry et al., 2000).

Environmental Baseline

The Corridor includes lynx winter forage, denning, other habitat, and linkage areas. Eight LAUs intersect
the 1-70 Corridor, including Quartzite, Eagle Valley, Holy Cross, Camp Hale, Ten Mile, Snake River, Blue
River, and Clear Creek. All of the LAUs other than the Clear Creek LAU reside on the WRNF.

Figure BR - 2 provides amap of lynx habitat and linkage areas.

The ALIVE Committee has identified 15 critical lynx-specific linkage interference zones along the Corridor
between Glenwood Springs and C-470, where wildlife movements are impeded by the highway (see

Figure BR - 1). Lynx linkage areas are areas of movement opportunities. They exist on the landscape and
can be maintained or lost by management activities or developments. They are not just “corridors’ (which
implies only travel routes), rather they are broad areas of habitat where animals can travel and find food,
shelter, and security.

Preferred habitat for the lynx is classic boreal forest and subalpine forest. Of greater importanceisthe
presence of snowshoe hares, their main food source. Lynx can be found in spruce-fir, lodgepole, Douglas-
fir, and aspen forests especially when snowshoe hares are present. Figure BR - 3 (Maps 1-7) illustrate
vegetation types that occur throughout the Corridor.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

While eight LAUs intersect the Corridor, impacts on lynx winter forage, denning, and other habitat are
anticipated to occur within only the following four of these LAUs under any of the project alternatives:
Eagle Valley, Ten Mile, Blue River, and Clear Creek. No project alternatives are proposed within
portions of the Corridor (Glenwood Canyon) that intersect the Quartzite LAU. While project alternatives
are proposed within the portion of the Corridor that intersects the Holy Cross, Camp Hale, and Snake
River LAUSs, no impacts on habitat are anticipated under any of the project alternatives. The reason why
impacts are not expected in these LAUs is that the project aternatives are in very close proximity to the
existing highway such that new impacts on forested habitat would be avoided.

Table BR - 6 and Table BR - 7 provide the estimated direct impacts on lynx winter forage, denning,
other habitat, and linkage areas with the Eagle Valley, Ten Mile, and Blue River LAUs in the WRNF.
They aso provide the percentage of this resource affected within its respective LAU. Note that while the
existing I-70 Corridor and the project alternatives cross the Holy Cross, Camp Hale, and Snake River
LAUSs, no impacts on lynx winter forage, denning, other habitat, or lynx linkage areas are anticipated
under any of the action alternatives.
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Biological Report

Table BR - 6. Direct Impacts on Lynx Habitat and Lynx Linkage Areas within WRNF: Preferred Alternative
Eagle Valley, Ten Mile, and Blue River LAUs (acres and percent)

Minimum Program Maximum Program

Specific Highway Improvements Combination 6-Lane Highway

Habitat
Type  ———
(total acres) 55 mph 65 mph 55 mph 65 mph

with AGS with AGS

Impacts within Eagle Valley LAU

Winter Forage 3.0 2.4 3.0 2.4
(18,895) 0.02% 0.01% 0.02% 0.02%

Denning 1.6 16 1.6 1.6
(14,245) 0.01% 0.01% 0.01% 0.02%

Other (17,536) 3.6 3.6 3.6 3.6
0.02% 0.02% 0.02% 0.06%

Lynx Linkage 104.4 97.3 104.4 97.3
Areas (8,448) 1.24% 1.15% 1.24% 1.15%

Impacts within Ten Mile LAU

Winter Forage 0.4 0.4 0.4 0.4
(10,073) 0.00% 0.00% 0.00% 0.00%

Denning 0.0 0.0 0.0 0.0
(5.314) 0.00% 0.00% 0.00% 0.00%

Other (10,884) 0.8 0.8 0.8 0.8
0.00 0.00 0.00 0.00

Lynx Linkage 50.3 50.3 50.3 50.3
Areas (5,034) 1.00% 1.00% 1.00% 1.00%

Impacts within Blue River LAU

Winter Forage 0.1 0.1 0.1 0.1
(16,133) 0.00% 0.00% 0.00% 0.00%

Denning 0.7 0.7 0.7 0.7
(18,956) 0.00% 0.00% 0.00% 0.00%

Other (34,484) 2.7 2.7 2.7 2.7
0.00 0.00 0.00 0.00

Lynx Linkage 50.7 50.7 50.7 50.7
Areas (7,382) 0.69% 0.69% 0.69% 0.69%

I-70 Mountain Corridor PEIS August 2010
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Biological Report

Table BR - 7. Direct Impacts on Lynx Habitat and Lynx Linkage Areas within WRNF
(Eagle Valley, Ten Mile, and Blue River LAUs) (acres and percent) updated

Combination Combination
Six-Lane  Combination| Combination Six-Lane

Habitat Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Type Minimal Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Highway with  Diesel Bus in
(

total acres) Action Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway

Impacts within Eagle Valley LAU

Winter 2.3 1.7 1.9 2.7 2.7 2.3 0.5 2.3 3.1 3.0 3.1 3.1
Forage

(18,895) 0.01% | 0.01% | 0.01% 0.01% 0.01% 0.01% 0.00% 0.01% 0.02% 0.02% 0.02% 0.02%
Denning 0.9 1.9 1.0 0.7 0.7 0.9 0.9 0.9 2.6 1.6 1.4 1.4
14,245

( ) 0.01% | 0.01% | 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.02% 0.01% 0.01% 0.01%
Other 2.3 3.8 1.7 0.3 0.3 23 2.2 2.3 6.0 3.6 2.7 2.7
17,536

( ) 0.01% | 0.02% | 0.01% 0.00% 0.00% 0.01% 0.01% 0.01% 0.03% 0.02% 0.02% 0.02%
Lynx 86.9 69.7 46.2 98.7 98.7 86.9 74.6 86.9 126.7 104.4 128.3 128.3
Linkage

giisé) 1.03% | 0.83% | 0.55% 1.17% 1.17% 1.03% 0.88% 1.03% 1.50% 1.24% 1.52% 1.52%

Impacts within Ten Mile LAU

Winter 0.4 3.1 0.4 2.3 2.3 0.4 0.4 0.4 3.1 0.4 2.3 2.3
Forage

(10,073) 0.00% | 0.03% | 0.00% 0.02% 0.02% 0.00% 0.00% 0.00% 0.03% 0.00% 0.02% 0.02%
Denning 0.0 0.1 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.1 0.1
(5.314) 0.00% | 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Other 0.8 14 0.8 1.3 13 0.8 0.8 0.8 1.4 0.8 1.3 1.3
(10.884) 0.00% | 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Lynx 5.0 101.9 50.3 88.6 88.6 5.0 5.0 5.0 101.9 50.3 88.6 88.6
Linkage

g%%i) 0.10% | 2.02% | 1.00% 1.76% 1.76% 0.10% 0.10% 0.10% 2.02% 1.00% 1.76% 1.76%

Impacts within Blue River LAU

Winter 0.1 0.3 0.0 0.1 0.1 0.1 0.1 0.1 0.4 0.1 0.2 0.2
Forage

(16,133) 0.00% | 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Denning 0.0 1.0 0.3 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
1

(18,956) 0.00% | 0.01% | 0.00% 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00%
Other 1.0 25 0.9 1.8 1.8 2.6 2.6 2.7 3.2 2.7 2.9 2.9
(34,484) 0.00% | 0.00% | 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Lynx 0.0 79.7 38.1 72.2 72.2 16.8 16.8 15.7 87.2 50.7 72.2 72.2
Linkage

(A;‘;%SZ) 0.00% | 1.08% | 0.52% 0.98% 0.98% 0.23% 0.23% 0.21% 1.18% 0.69% 0.98% 0.98%

Table BR - 8 and Table BR - 9 provide the estimated direct impacts on potential lynx winter forage, denning,
other habitat, and linkage areas on the ARNF from project alternatives. No impacts on lynx denning areas are
anticipated to occur under implementation of any of the project alternatives on the ARNF. The greatest impacts
on lynx winter forage, other habitat, and lynx linkage areas are associated with the Combination Alternatives.
Specifically, direct impacts on other habitat and lynx linkage areas are greater under the Combination Six-
Lane Highway with Rail and Intermountain Connection, the Maximum Program at 55 mph (which isthe
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same as the Combination Six-Lane Highway with Advanced Guideway System), and the Maximum
Program at 65 mph.

Table BR - 8. Direct Impacts on Lynx Habitat and Lynx Linkage Areas within ARNF:
Preferred Alternative
Clear Creek LAU (acres and percent)

Minimum Program Maximum Program
Habitat Specific Highway Improvements Combination 6-Lane Highway with
: with AGS NeS
Type

(total acres) 55 mph 65 mph 55 mph 65 mph
Winter Forage 2.7 2.7 2.3 2.3
(26,222) 0.01% 0.01% 0.01% 0.01%
Denning 0 0 0 0
(10,008) 0% 0% 0% 0%
Other 0.3 0.3 1.9 1.9
(3,466) 0.01% 0.01% 0.05% 0.05%
Lynx Linkage Areas
(2,585) 14.2 14.2 71.8 71.8

Table BR - 9. Direct Impacts on Lynx Habitat and Lynx Linkage Areas within ARNF
(Clear Creek LAU) (acres and percent) updated

Combination Combination
Six-Lane  Combination Combination Six-Lane
Rail Dual-Mode | Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Habitat Type Minimal with Bus in Bus in Highway Highway HOV/HOT with Railand  Highway Highway with  Diesel Bus in
(total acres)  Action IMC AGS Guideway | Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway
Winter Forage 1.6 56 | 08 1.2 1.2 15 1.4 2.2 3.7 2.3 2.4 2.4
(26,222) 0.01% [0.02% | 0.00% 0.00% 0.00% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
Denning 0 0 0 0 0 0 0 0 0 0 0 0
(10,008) 0% | 0% | 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Other 0.3 03 | 01 0.2 0.2 0.5 0.5 0.9 2.6 1.9 1.9 1.9
(3,466) 0.01% |0.01% | 0.00% 0.01% 0.01% 0.1% 0.01% 0.03% 0.08% 0.05% 0.05% 0.05%
Lynx Linkage 9.3 179 | 128 35.6 35.6 61.9 62.0 66.3 74.1 71.8 69.9 69.9
Areas
(2,585) 0.36% [0.69% | 0.50% 1.38% 1.38% 2.40% 2.40% 2.56% 2.87% 2.78% 2.70% 2.70%

To quantify potential impacts on lynx linkage areas, project aternatives were overlaid onto the linkage area
maps, and linear distance (in miles) was calculated for each alternative. Table BR - 10 and Table BR - 11
document the estimated linear distances for project aternatives. On the WRNF, all aternatives, except the
Minimal Action and the Highway Alternatives, traverse the Castle Peak, Dowd Junction, Herman Gulch,
Loveland Pass, Officer’s Gulch, and Vail Pass lynx linkage areas. The Minimal Action and Highway
Alternatives traverse less distance than the Rail with Intermountain Connection and Advanced Guideway

System Alternatives but include 10 miles of auxiliary lanes along Vail Pass through the Vail Pass lynx
linkage area.

On the ARNF, all action aternatives, including the Minimal Action Alternative (auxiliary lane), traverse the
entire length of the Herman Gulch lynx linkage areain close proximity to the existing I-70 alignment.
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Table BR - 10. Direct Impacts on Lynx Linkage Areas (miles): Preferred Alternative

Minimum Program Maximum Program
Sefsfran Specific High_way Improvements Combinatior_1 6-Lane Highway
Type with AGS with AGS
(il 2 55 mph 65 mph 55 mph 65 mph

Castle Peak 8.4 8.4 8.4 8.4
Dowd Junction 0.6 0.6 0.6 0.6
Vail Pass 11.3 11.3 11.3 11.3
Officer's Gulch 51 51 51 51
Loveland Pass 6.2 6.2 6.2 6.2
WRNF Total 31.7 31.7 31.7 31.7
ARNF Total 3.9 39 39 39
(Herman Gulch)

Total 35.52 35.52 35.52 35.52

Table BR - 11. Direct Impacts on Lynx Linkage Areas (miles) updated

Combination Combination Combination
Six-Lane | Combination  Six-Lane Six-Lane
Dual-Mode  Diesel Six-Lane | Six-Lane |Reversible/  Highway Six-Lane Highway Highway
Habitat Type Minimal Bus in Bus in Highway @ Highway | HOV/HOT with Rail and Highway with Dual- Diesel Bus in
(total acres) Action AGS Guideway Guideway 55 mph 65 mph Lanes IMC with AGS Mode Guideway
Castle Peak 05 | 05 | 84 8.4 8.4 05 05 05 05 8.4 8.4 8.4
Dowd Junction 06 | 06 | 06 0.6 0.6 06 0.0 0.6 06 0.6 06 06
Vail Pass
7.3 11.3 11.3 11.3 11.3 7.3 7.3 7.3 11.3 11.3 11.3 11.3
Officer's Guich 03 | 51 | 51 5.1 5.1 0.3 03 0.5 5.1 5.1 5.1 5.1
Loveland Pass 00 | 62 | 62 6.2 6.2 06 0.6 0.6 6.2 6.2 6.2 6.2
WERNE ol 8.7 23.7 31.7 31.7 31.7 9.3 8.7 9.5 23.7 31.7 31.7 31.7
ARNF Total
(Herman Guich) 3.6 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9 3.9
Total
12.3 27.6 | 35,5 35.5 35.5 13.1 12.6 13.3 27.6 35.5 35.5 35.5

While the impacts on lynx linkage areas are the same for each alternative traversing the ARNF, the
impacts on lynx linkage areas vary greatly on the WRNF. The reasons for these variations are primarily
related to the variation termini of project alternatives, aswell as the specific locations of lynx linkage
areas throughout the Corridor.Figure BR - 1 illustrates the termini and Minimal Action components
associated with each project alternative, aswell as the locations of lynx linkage areas. The following
describe key differences among aternative termini:

= Minimal Action components are made up of localized improvements throughout the Corridor and
do not result in physical improvements across the entire Corridor. The Minimal Action
components of each alternative vary with alternative; see Figure BR - 1.
= Trangit Alternatives
o The Rail with Intermountain Connection Alternative includes physical improvements
between the Minturn interchange and C-470 (milepost 168 to milepost 260). It isimportant to
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note that an existing rail bed is used between Eagle Airport and the Minturn interchange
(milepost 142 to milepost 168), which is referred to as the Intermountain Connection. This
portion of existing rail bed is not considered new impact on lynx linkage area.

¢ The Advanced Guideway System Alternative includes physical improvements between the
Eagle Airport interchange and C-470 (milepost 142 to milepost 260).

e TheBusin Guideway Alternatives include physical improvements between Eagle Airport
interchange and C-470 (milepost 142 and milepost 260), with localized Minimal Action
components beyond these termini.

= Highway Alternatives

e The Six-Lane Highway Alternatives include physical improvements at Dowd Canyon
(milepost 170 to milepost 173) and between the Continental Divide and Floyd Hill
(milepost 215.3 to milepost 247), with localized Minimal Action components, such as the
Vail Pass climbing lanes beyond these termini.

s Combination Alternatives

e The Combination Six-Lane Highway with Rail and Intermountain Connection Alternative has
the same termini as the Rail with Intermountain Connection single-mode aternative.

e The Combination Six-Lane Highway with Advanced Guideway System alternative has the
same termini as the Advanced Guideway System single-mode alternative.

e The Combination Bus-in-Guideway alternatives have physical improvements between the
Eagle Airport interchange and C-470 (milepost 142 to milepost 260).

Indirect Effects

The 1-70 Corridor, along with associated communities and roadways, constitutes a major source of habitat
fragmentation, effectively dividing large home ranges and disrupting wildlife movements from north to
south (USDA, 2002b). Aswide-ranging predators, lynx are especially susceptible to fragmentation
impacts, and the Corridor crosses known historical lynx habitat (for example, Vail Pass area) and
intersects eight areas considered by federal agenciesto be lynx linkage zones. In 2002 and 2004, two
reintroduced lynx were killed on I-70 near the top of Vail Pass (milepost 188) and one east of EIMT near
Bakerville (milepost 220), and with the species increasing in numbers, more AVCs are likely. Also, the
linkage interference zone adjacent to the ARNF at milepost 247 to milepost 258 had the highest rate of
AVCs (2.4/milelyear). However, the three lynx killed between milepost 188 and milepost 220 werein
linkage interference zones where few or no AV Cs were previously reported for any wildlife species

(D. Lowry pers. comm. with D. Solomon, 2006b).

The Lynx Conservation Assessment and Strategy (LCAS) identifies more than 4,000 vehicles per day on
aroadway as a serious threat for wildlife mortality and habitat fragmentation (Ruediger et al., 2000).
Travel on I-70 throughout the Corridor currently greatly exceeds 4,000 vehicles per day. The lowest
traffic volumes recorded by automated CDOT traffic counters occurred in the winter in Glenwood
Canyon and were approximately three times higher than this threshold.

Most of the alternatives increase the indirect barrier effect of 1-70. For example, the Advanced Guideway
System Alternative requires a 3-foot-tall barrier to prevent oncoming traffic from colliding into the piers.
Additional highway lanes also do not in themselves create physical barriers as compared to the Rail with
Intermountain Connection, Bus in Guideway, and Combination Alternatives, but additional lanes of
traffic increase the barrier effect during high traffic volumes. The ALIVE Committee has devel oped
measures to reduce the barrier effect and AV Cs. As documented in Chapter 3, Section 3.2 of the 2004
Draft PEIS, existing barriersidentified by the ALIVE Committee that are encountered by the Preferred
Alternative will be mitigated. Existing barriers not encountered will be mitigated only through partnering
opportunities with other stakeholders. Proposed mitigation of existing barriersincludes placing an
overpass or underpass at key locationsin linkage interference zones that allow animals to more easily
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cross 1-70, and installing, repairing, and maintaining wildlife fencing that reduce contact with vehicles
and help channel wildlife to crossing structures. Barrier effects will be reduced in accordance with the
ALIVE Memorandum of Understanding, but only if it is implemented.

Alternatives that extend through the greatest length of the Corridor (for example, Rail with Intermountain
Connection, Bus in Guideway, Advanced Guideway System, Combination Six-Lane Highway with Rail
and Intermountain Connection, Combination Six-Lane Highway with Advanced Guideway System, and
Combination Six-Lane Highway with Busin Guideway) offer the greatest opportunities to mitigate the
existing barrier effects in the linkage interference zones. Therefore, the longer an alternative, the more
existing barriers will be mitigated. If an alternative does not encounter an existing barrier, then the barrier
will be altered only through partnering opportunities with other stakeholders. The No Action Alternative
has the greatest impacts on wildlife crossings because it is assumed that the existing conflict areas will not
be addressed.

Locations where lynx linkage zones intersect with |-70 are described as lynx linkage interference zones.
(Note: Fifteen linkage interference zones identified along the Corridor apply to wildlife in general, with
10 of these applicable specifically to lynx).

All project aternatives are projected to stimulate growth as aresult of the increased access and mobility
opportunitiesin the Corridor. However, if changes in population exceed these anticipated projections for
the Corridor, that excessive growth is considered to be “induced.”

Possible induced growth in travel demand associated with all action alternatives, except the Minimal
Action Alternative, is expected to lead to an increase in recreational use in the Corridor during winter.
Expansion of ski areas, snowshoeing, and snowmobile use compact snow and increase the frequency of
human presence. Increased snow compaction affords other carnivores (such as coyotes or mountain lions)
the ability to access deep snow areas that are typically hunted only by lynx. Thisincrease in competition
for resources may be detrimental to the lynx. Road effect zone-related disturbance and habitat
fragmentation due to increased human activity also likely affect lynx. These impacts could potentially
have population-wide effects, as well as affect individuals. The Combination aternatives are associated
with the greatest possible induced growth in Eagle and Summit counties, as well as the greatest chance for
increased visitation in WRNF and ARNF. Highway alternatives are associated with possible moderate
induced growth in Eagle County and possible increased visitation to ARNF and WRNF, including
increased dispersed winter recreation. Transit alternatives might induce growth near urban areas and
increase visitation to devel oped recreation areas in ARNF and WRNF such as ski areas.

Cumulative Effects

Cumulative impacts include direct impacts of action alternatives, impacts from forest management
activities on both forests, impacts from induced growth, and impacts from planned development. The
greatest cumulative impact on Canada lynx is likely to result from the action alternatives and future
development that is planned for areas outside National Forest System Lands, primarily in Eagle County.
The larger human population in areas adjacent to National Forest System Lands and the transport of
people through the Corridor would increase the amount of disturbance in lynx linkage areas and in the
recreational use of National Forest System Lands, which, in turn, would increase the disturbance factor.

There are currently approximately 13,000 acres of developed land in Eagle County. Planned urban
development areas have been proposed for approximately 39,000 acres and planned rural development
areas for approximately 48,000 acres. In addition to these planned development areas of 87,000 acres,
analysis for the Corridor indicates there could be approximately 45,000 acres of induced land
development as aresult of increased access and mobility resulting from the Corridor alternatives

(see Chapter 4 of the Draft PEIS). A large portion of the induced growth also would be expected in Eagle
County. Planned development and induced growth have the potential cumulative effect of more people
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intruding into lynx habitat. The result to lynx would likely be displacement from existing habitat into
more distant or more remote habitat that might be of lesser quality to meet the needs of lynx hunting and
denning. However, it must be noted that the planned and induced growth would first occur at lower
elevationsin open areas of more gentle terrain, thus avoiding the steeper, more densely vegetated terrain
that lynx may use as habitat. Therefore, much of the planned and induced growth would not occur in lynx
habitat.

No Action Alternative

Impacts on lynx would be expected to increase with the No Action Alternative from increased traffic
volumes and growth already occurring. The |-70 Corridor, as currently configured through the mountains,
is not designed to promote linkage between lynx habitat on either side of I-70. Furthermore, no
commitment to mitigating this existing barrier is being made under the No Action Alternative.

Cumulative Effects

Cumulative impacts include impacts from forest management activities on both forests and from planned
development. Future development that is planned for areas outside National Forest System Lands,
primarily in Eagle County, will result in habitat loss and fragmentation. Such planned and induced growth
could amount to 130,000 acres in and adjacent to the Corridor by 2025 (see Chapter 4 of the Draft PEIS).
The larger human population in areas adjacent to National Forest System Lands and the transport of
people through the Corridor would increase the amount of disturbance in lynx linkage areas and, which in
turn, would increase the disturbance factor. However, it must be noted that the planned and induced
growth would first occur at lower elevations in open areas of more gentle terrain, thus avoiding the
steeper, more densely vegetated terrain that lynx may use as habitat. Therefore, much of the planned and
induced growth would not occur in lynx habitat.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that although limited lynx habitat would be affected
directly, the barrier effect of any additions to the Corridor may further restrict lynx movements, and
construction could temporarily disturb individualsin the area. Three reintroduced lynx have been killed
recently along I-70 by AV Cs. These direct impacts are anticipated to continue as the reintroduced
population increases and the traffic volume continues to rise. It is not expected that these impacts would
likely affect population viability. Impacts may be alleviated in subsequent years as lynx find and learn to
use the new crossing structures provided.

No Action Alternative: May affect, likely to adversely affect.

This determination is based on the consideration that direct effects on lynx movements (the Corridor
serving as a barrier between linkage areas, and AV Cs) would continue under the No Action Alternative.
The 1-70 Corridor, as currently configured, is not designed to promote linkage between lynx habitat on
either side of 1-70 AV Cswould continue or increase with increased population and traffic.
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BR.3.1.2 Birds

Least Tern (Sterna antillarum), E

The least tern is a member of the order Charadriiformes, the family Laridae, and the genus Sterna. Itis
not known or suspected to occur on National Forest System Lands, but it may occur in the planning area
vicinity of the ARNF. The interior population of the least tern was listed as endangered on May 28, 1985
(50 FR 21784-21792).

Distribution

In Colorado, least terns are known to nest at Horse Creek Reservoir, Adobe Creek Reservoir, and
Neenoshe Reservoir, all three of which are in southeastern Colorado in the Arkansas River drainage
(Kingery, 1998). The speciesis being considered within this biological report based on the potential for
the action aternatives to create water depl etions downstream on the Platte River system in Nebraska.
Outside Colorado, the interior least tern is recorded to nest along rivers and lakes in the Mississippi, Ohio,
Missouri, and Arkansas River drainages, as well as severa riversin Texas. The bird overwinters in South
America

Natural History

Adult birds are 8.27 t0 9.45 inches long and typically have wingspans of 20 inches. The birds breed at 2
yearsold. The least tern nests in simple scrapes made on sparsely vegetated sandbars of rivers or islands,
and on salt flats along the shoreline of lakes and reservoirs. These birds form nesting colonies of perhaps
asamany as 75 nests (USFWS, 2005). Egg laying is typically accomplished in late May to early August.
This nesting strategy islater than most migrant birds and is timed to match receding water levels. Typical
clutch sizeis 2 (Ehrlich et al., 1988). The eggs are incubated approximately 20 days, and the chicks fledge
after another 20 days. Interior least terns feed solely on small fish, thus limiting their nesting to water
bodies with adequate fish populations (Kingery, 1998). Critical habitat has not been designated for the
least tern.

Environmental Baseline

Suitable habitat does not exist within the Corridor for this species; however, habitat occurs downstream of
the Corridor. Theinterior population of the least tern is listed under the ESA as an endangered species
and an uncommon summer resident along the Platte River drainage in Nebraska around reservoirs.
Previous census data documented approximately 5,000 interior least terns (USFWS, 1990b).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Construction of the action alternatives would occur well out of known least tern range; therefore, no
direct effects will be caused by this project.

Water needs for the action alternatives are not known at thistime, but thereisalimited potential for
construction of the action alternatives to cause the indirect effect of water depletions on the Platte River
drainage downstream in Nebraska, where this species does occur. Some degree of water depl etions would
likely be necessary during the construction of all action aternatives for activities such as dust
suppression, materials handling, or washing. The specific water needs and impacts will be examined
during Tier 2 analysis and pre-construction stages.

According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer Divide north
and the Continental Divide east in Colorado) constitutes an action that may affect and islikely to
adversely affect TES species that depend on the river for their existence. To comply with the SPWRAP,
an analysis of effects on ESA species downstream in Nebraska resulting from the Preferred Alternativeis
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required in the BA. These effects will be examined during Tier 2 processes and will be submitted to
USFWS for streamlined Section 7 consultation under the ESA. CDOT is coordinating with USFWS on
this matter for documentation in the BA.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the I-70 Mountain Corridor, which reduce instream flows
and/or water quality of the Platte River system. Possible induced growth is not associated with any of the
action alternatives in the Platte River watershed.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which reduce instream flows
and/or water quality of the Platte River system.

No Action Alternative

Current threats to populations of the interior least tern include elimination of nesting habitat due to control
of rivers by upstream dams/reservoirs. Control of spring flooding has eliminated scouring effects that
formerly eliminated undesirable buildup of vegetation on sandbars and also has limited the amount of
aluvium available for sandbar or island formation. Human disturbance in the form of recreational usage
of interior least tern habitat has also had a negative effect on the species’ survival by lowering
reproductive success (Mayer and Dryer, 1988; and Smith and Renken, 1990).

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Platte River system.

Cumulative effects on this species would include planned devel opment on nonfederal lands, which could
reduce instream flows and/or water quality of the Platte River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on habitat for the least tern are
expected with construction of any of the action alternatives. However, any water depletions may affect
this Platte River basin species.

No Action Alternative: No effect.

This determination is based on the consideration that the No Action Alternative would occur well out of
least tern range in Colorado. No water depletions or direct impacts on habitat for this species are expected
to occur as aresult of implementation of the No Action Alternative.

Piping Plover (Charadrius melodus), T

The piping plover isashorebird. It isamember of the order Charadriiformes, the family Charadriidae,
and the genus Charadrius. Other North American members of this genus include the semipalmated plover
(Charadrius semipalmatus), Wilson's plover (Charadrius wilsonia), snowy plover (Charadrius
alexandrinus), killdeer (Charadrius vociferous), mountain plover (Charadrius montanus), and Mongolian
plover (Charadrius mongolus). The piping plover is not known or suspected to occur on National Forest
System Lands, but it may occur in the planning area vicinity of the ARNF. The piping plover was listed
by USFWS as threatened on December 11, 1985.
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Distribution

The piping plover is currently designated as endangered in the Great L akes watershed in the states of
[linois, Indiana, Michigan, Minnesota, New Y ork, Ohio, Pennsylvania, and Wisconsin, and in Canada
(Ontario). Outside the listing of critical habitat, the piping plover iswell represented in states east of the
Rocky Mountains. The piping plover winters along the Gulf Coast of Texas.

U.S. Fish and Wildlife Service designated certain habitats in Minnesota, Montana, North Dakota, South
Dakota, and Nebraska as critical habitat for the Northern Great Plains population of piping plover.

In Colorado, al nesting records are from the southeastern part of the state. Nesting sites have been
recorded at four sites for the time period 1987 to 1995. L ocations included the Great Plains Reservoirsin
Kiowa County, Adobe Creek Reservoir, and John Martin Reservoir (Kingery, 1998).

Total population estimate is approximately 4,200 birds in three distinct populationsin North America
(Kingery, 1998).

Natural History

Piping plovers return from their wintering groundsin late April. Pairs begin nesting in early May. One
brood israised per year. If nestsfail, piping plovers may renest in favorable years. Several nest sites are
constructed by the males and are typically simple scrapes on the ground far from cover. The female will
choose one of the scrapesto lay a clutch of 3 to 4 cryptically colored eggs. Incubation is shared and lasts
an average of 26 daysin Colorado. Fledging takes approximately 28 to 31 days (Kingery, 1998).

Piping plovers nest on riverine sandbars and at inland lakes and reservoirsin areas with wide open, sandy,
sparsely vegetated beaches. Some of the lakes/reservoirs may be alkaline, with beaches that may be salt-
encrusted, or feature islands that provide some isolation for nesting. Their nests are often in association
with other shorebirds' nests and are benefited by the more aggressive behavior toward predators shown
by other species (Kingery, 1998). Diet for these birds consists of marine worms (Sipunculus nudus),
crustaceans, mollusks, and eggs of marine invertebrates (Ehrlich et al., 1988).

This designation includes 183,422 acres of habitat and 1,207.5 river miles. Designated areas of critical
habitat include prairie alkali wetlands and surrounding shoreline; river channels and associated sandbars
and islands; and reservoirs and inland lakes and their sparsely vegetated shorelines, peninsulas, and
islands. These areas provide primary courtship, nesting, foraging, sheltering, brood-rearing, and dispersal
habitat for piping plovers. USFWS has also designated additional critical habitat in Minnesota,
Wisconsin, Michigan, lllinois, Indiana, Ohio, Pennsylvania, and New Y ork for the Great Lakes breeding
population of piping plover, but these habitats cannot legitimately be considered for effects from this
project’s action alternatives.

Environmental Baseline

Suitable habitat does not exist within the Corridor for this species; however, habitat occurs downstream of
the Corridor. This small shorebird islisted as threatened by both the ESA and Colorado. Itisarare
migrant in the state known to nest in only afew locations aong the sandy beaches of reservoirsin eastern
counties (Arkansas River drainage).

Piping plover populations originally experienced sharp declines due to hunting pressure. The chief threats
areloss of habitat from development and recreation, with vehicles often destroying nests
(Ehrlich et a., 1988).
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Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Construction of the action alternatives would occur well out of piping plover range in Colorado. No direct
impacts on habitat for this species are expected to occur as aresult of implementation of any of the action
aternatives.

Water needs for the action alternatives are not known at thistime, but it is anticipated that thereis a
limited potential for construction to cause the indirect effect of water depletions on the Platte River
drainage downstream in Nebraska, where this species does occur. Some degree of water depl etions would
likely be necessary during the construction of the action alternatives for activities such as dust
suppression, materials handling, and washing. The specific water needs and impacts will be examined
during Tier 2 process and pre-construction stages.

According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer Divide north
and the Continental Divide east in Colorado) constitutes an action that may affect, and islikely to
adversely affect, TES species that depend on the river for their existence. To comply with the SPWRAP,
an analysis of effects on ESA species downstream in Nebraska resulting from the Preferred Alternativeis
required in the BA. These effects will be examined during Tier 2 processes and will be submitted to
USFWS for streamlined Section 7 consultation under the ESA. Colorado Department of Transportation is
coordinating with USFWS on this matter for documentation in the BA.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the I-70 Corridor, which reduce instream flows and/or water
quality of the Platte River system. Possible induced growth is not associated with any of the action
aternativesin the Platte River watershed.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which reduce instream flows
and/or water quality of the Platte River system.

No Action Alternative

The No Action Alternative would occur well out of piping plover range in Colorado. No water depletions
or direct impacts on habitat for this species are expected to occur as aresult of implementation of the No
Action Alternative.

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Platte River system.

Cumulative effects on this species would include planned devel opment on nonfederal lands, which could
reduce instream flows and/or water quality of the Platte River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on habitat for this species are
expected to occur as aresult of implementation of any of the action alternatives. However, any water
depletions may affect this Platte River basin species.

No Action Alternative: No effect.
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This determination is based on the consideration that the No Action Alternative would occur well out of
piping plover range in Colorado. No water depletions or direct impacts on habitat for this species are
expected to occur as aresult of implementation of the No Action Alternative.

Whooping Crane (Grus americana), E

The whooping craneisin the order Gruiformes and the family Gruidae. The other North American
species in the genus Grus is the sandhill crane (Grus canadensis). The whooping crane is an endangered
species that is not known or suspected to occur on National Forest System Lands; however, it may occur
in the planning area vicinity of the ARNF.

Distribution

The historic range of the whooping crane extended from the Northwest Territories of Canadato the Gulf
Coast and Atlantic Coast in the U.S., and south into Mexico. Whooping cranes were extirpated from the
central U.S. in the 1890s.

The whooping crane was listed as endangered on March 11, 1967 (32 FR 4001). It is known to occur in
Kansas, Montana, North Dakota, Nebraska, Oklahoma, South Dakota, and Texas; there are experimental
populations in Wisconsin and Florida. There was also a Rocky Mountain non-essential experimental
population (XN) that used habitat within the lower San Luis Valley of Colorado. The Rocky Mountain
non-essential experimental population has been extirpated (NatureServe, 2006).

USFWS designated critical habitat for the whooping crane (Fed. Reg., Vol. 43, No. 94, p. 20938 —20942)
on May 15, 1978. These habitats were identified as Monte Vista National Wildlife Refuge (NWR),
Colorado; Alamosa NWR, Colorado; Grays Lake NWR and vicinity, |daho; Cheyenne Bottoms State
Waterfowl Management Area, Kansas,; QuiviraNWR, Kansas; Platte River Bottoms between Lexington
and Dehman, Nebraska; Bosque del Apache NWR, New Mexico; Salt Plains NWR, Oklahoma; and
Aransas NWR and vicinity, Texas.

Currently there is only one wild population of the birds. This population winters at the Aransas NWR in
Texas and nests in the Northwest Territories (Aransas/Wood Buffalo Population). An aerial census flown
on November 22, 2006, over the Aransas NWR and surrounding areas found a wild population of 182
adults and 42 chicks (USFWS, 2006b). There were four captive popul ations with approximately 130
birds, as of 1997 (62 FR 38933).

Natural History

The whooping craneis thetallest bird in North America, measuring approximately 4.92 feet and weighing
14 to 16 pounds at adulthood. The adult birds are white with black primaries. The average life span of this
speciesis 22 to 24 yearsin the wild (62 FR 38933). Whooping cranes are monogamous, pairing for life.
Mate selection is accomplished on the species wintering grounds or during migration. They arrive on the
breeding groundsin late April, and southward migration begins from mid-September to mid-October.
Most birds arrive on the wintering grounds by mid-November. Whooping cranes reach sexua maturity
from four to six years of age. The female typically laystwo eggsin late April to early May. Incubation of
the eggs takes 29 to 34 days and is carried out by both adults. Y oung birds fledge between 78 and 90
days, but they continue to be fed by the adults until the following spring. Only one chick usually survives.
Whooping cranes feed on crabs, clams, shrimp, snails, frogs, snakes, grasshoppers, larval and nymph
forms of flies, beetles, water bugs, birds, and small mammals. They have also been observed to eat 58
species of fish (Lewis, 1995).

Whooping cranes breed and nest along lake margins, marshes, and wet meadows dominated by sedges,
rushes, bulrushes, and cattails. Standing water in these habitats may be as much as 18 inches deep. The
birds prefer sites that are not disturbed by humans and that are wet enough to avoid terrestrial predators.
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The potentia predators of whooping cranes include black bear (Ursus americanus), wolverine (Gulo
gulo), gray wolf (Canis lupus), coyote (Canis latrans), red fox (Vulpes vulpes), lynx, and ravens (Corvus
corax). Whooping cranes use wetlands, river bottoms, and agricultural lands along their migratory route
(Lewis, 1995).

Environmental Baseline

Suitable habitat does not exist within the Corridor for this species; however, habitat occurs downstream of
the Corridor. Migratory range in Colorado is fairly limited to the San Luis Valley (CDOW, 2004).
Whooping cranes are occasional spring and fall migrants through the Platte River Valley in Nebraska
between Lexington and Grand Island (Nebraska Game and Parks Commission, 2004). Clear Creek, a
major stream in the |1-70 Corridor, which flows into the South Platte River, is part of this watershed.

These cranes use croplands adjacent to the Platte River for foraging, usually within 30 miles of theriver.
Migration habitat usually consists of wet areas with good horizontal visibility, water depth of 12 inches or
less, and minimum wetland size of 0.1 acre for roosting (NatureServe, 2004).

Whooping cranes cannot tolerate much human disturbance. Thisis especialy true during nesting and
during flightless molt (May to mid-August). Disturbance may include draining of wetlands, fencing,
plowing, tour boats passing, waterfowl hunting, clamming, and fishing in proximity to these birds
(Lewis, 1995).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Construction for all action alternatives would occur well out of suitable whooping crane range. This
species was evaluated because of the possibility of action alternatives causing water depletions to rivers
that drain to the Platte River (for example, Clear Creek), thereby potentialy affecting whooping crane
migratory habitat downstream in Nebraska. Some degree of water depletions would likely be necessary
during the construction of the action aternatives for activities such as dust suppression, materials
handling, or washing. The specific water needs and impacts will be examined during Tier 2 process and
pre-construction stages.

According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer Divide north
and the Continental Divide east in Colorado) constitutes an action that may affect, and islikely to
adversely affect, TES species that depend on the river for their existence. To comply with the SPWRAP,
an analysis of effects on ESA species downstream in Nebraska resulting from the Preferred Alternativeis
required in the BA. These effects will be examined during Tier 2 processes and will be submitted to
USFWS for streamlined Section 7 consultation under the ESA. CDOT is coordinating with USFWS on
this matter for documentation in the BA.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of aternativesin the I-70 Corridor, which may reduce instream flows and/or
water quality of the Platte River system. Possible induced growth is not associated with any of the action
alternativesin the Platte River watershed.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which may reduce instream
flows and/or water quality of the Platte River system.
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No Action Alternative

The No Action Alternative would occur well out of whooping crane range in Colorado. No water
depletions or direct impacts on habitat for this species are expected to occur as aresult of implementation
of the No Action Alternative.

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Platte River system.

Cumulative effects on this species would include planned development on nonfederal |ands, which could
reduce instream flows and/or water quality of the Platte River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct effects are anticipated from any of the
action alternatives on habitat for whooping crane, including river sandbars, agricultural areas, or reservoir
mudflats within known whooping crane range. However, any water depletions may affect habitat of this
Platte River basin species.

No Action Alternative: No effect.

This determination is based on the consideration that the No Action Alternative would occur well out of
whooping crane range in Colorado. No water depletions or direct impacts on habitat for this species are
expected to occur as aresult of implementation of the No Action Alternative.

BR.3.1.3 Fish

Bonytail Chub (Gila elegans), E

The bonytail chub is a member of the order Cypriniformes, family Cyprinidae, and genus Gila. This
genusis represented by 14 species. The bonytail chub was first listed as endangered on April 23, 1980 (45
FR 27710). Thereis no suitable habitat for this species on either Forest, but it is known to occur
downstream of the APE in the Colorado River watershed and may be impacted by changesin water flow,
timing, or quality (C. Hirsch pers. comm. with JFSA, 2006).

Distribution

The bonytail chub is currently designated as endangered over its entire range. Within the area covered by
thislisting, this species is known to occur in Arizona, California, Colorado, Nevada, and Utah. USFWS
Mountain-Prairie Region (Region 6) isthe region in charge of the listing for the bonytail chub.

This speciesis endemic to the Colorado River basin and is the rarest of the Colorado River fish. Declines
in populations are due to habitat modification largely caused by dams. Historically, bonytail chub were
present in the Colorado River system, including the Y ampa, Green, Colorado, and Gunnison rivers.
Today, there are no known populations in Colorado. The last Colorado specimen was taken in 1984 from
the Black Rocks area of the Colorado River, west of Grand Junction (CDOW, 2005d). They still can be
found in the Green River drainage in Utah and in the Mohave Reservoir on the Arizona-Nevada border.

Population augmentation is ongoing in Lake Mohave and Lake Havasu in Mohave and La Paz counties,
Arizona. This species occurs in streams running through lands owned or managed by the Bureau of
Reclamation (BOR); USFWS (Bill Williams, Cibola, and Havasu NWRs); National Park Service (Lake
Mead National Recreation Area); Lake Havasu State Park; La Paz County Park; the Nature Conservancy
(Hassayampa River Preserve); and private citizens.
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Natural History

Little is known about bonytail chub habitat except that the species prefers eddies and deep pools near the
main channel of larger rivers (NDIS, 2003).

During spawning, eggs are scattered over the bottom, and no parental care occurs. Spawning has been
observed during May in Lake Mohave and in June and July in the upper Green River at water
temperatures of about 64 degrees Fahrenheit (Minckley, 1973). Cold water released below dams
precludes successful hatching of eggs (Bagley, 1989). In rivers, young bonytail chub eat aquatic insects,
while adults primarily eat terrestrial insects, plant debris, and algae. In lakes, they apparently feed on
algae and plankton.

USFWS has designated critical habitat for four Colorado River basin fish: bonytail chub, Colorado
pikeminnow, humpback chub, and razorback sucker. USFWS designated 1,980 miles of riversin the
Colorado River basin as critical habitat for the four endangered speciesin portions of Colorado, Arizona,
Utah, New Mexico, Nevada, and California. Three primary constituent elements for designated critical
habitat have been identified for the Colorado River basin listed fish: (1) water, (2) physical habitat, and
(3) biological environment (50 CFR Part 17, Vol. 59, No. 54).

The water element includes consideration of water quality and quantity. Water quality is defined by
parameters such as temperature, dissolved oxygen, environmental contaminants, nutrients, and turbidity.
Water quantity refers to the amount of water that must reach specific locations at a given time of year to
maintain biological processes and to support the various life stages of the species.

The physical habitat elementsinclude areas of the Colorado River system that are or could be suitable
habitat for spawning, nursery, rearing, and feeding, as well as corridors between such areas. Habitat types
include bottomland, main and side channels, secondary channels, oxbows, backwaters, and other areasin
the 100-year floodplain and full-pool levels of reservoirs, which, when inundated, may provide habitat or
corridors to habitat necessary for the feeding and nursery needs of the razorback sucker.

The biological environment elements include the living components of the food supply and interspecific
interactions. Food supply is afunction of nutrient supply, productivity, and availability to each life stage.
Negative interactions include predation and competition with introduced non-native fish.

Environmental Baseline

Listed as endangered both under the ESA and by Colorado, the bonytail chub historically occurred
throughout the Colorado River drainage. This species currently has alimited distribution in Utah, and the
last known Colorado specimen was taken in 1984 from the Black Rocks area of the Colorado River, west
of Grand Junction. The species historically preferred the warm, swift, turbid mainstem rivers of the
Colorado River basin, but in Arizona, it is now restricted to the two reservoirs in the lower basin.

Decline of this species appears to be related to the effects of dams, as well as competition and predation
from exotic fish.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

The bonytail chub does not occur in stream segments within the Corridor area, and thus, no direct impacts
on thisfish or its critical habitat are expected. Temporary indirect effects are possible if water depletions
or water quality degradation from project construction was substantial enough to affect the Colorado
River watershed downstream, where the fish occur. Some degree of water depletions would likely be
necessary during the construction of the action alternatives for activities such as dust suppression,
materials handling, and washing. The specific water needs and impacts will be examined during Tier 2
process and pre-construction stages.
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The 1999 Colorado River Programmatic Biological Opinion addresses water depletions in the Colorado
River and its tributaries above its confluence with the Gunnison River. Recovery actions outlined in the
Programmatic Biological Opinion provide measures to avoid the likelihood of jeopardy and adverse
modification of critical habitat. To offset the cost of implementing recovery actions, aone-timefeeis
required for new depletions greater than 100 AF/year. Other provisions of the Programmatic Biological
Opinion are that nonfederal water users are required to sign a Recovery Agreement and federal agencies
are reguested to retain discretionary authority in the event that consultation is reinitiated. Construction
activities for all action alternativesinclude a Tier 1 commitment to limit stream depletions to 100
AFl/year.

Cumulative effects on this species would result from existing and planned development in the upper
Colorado basin (including agriculture, land development, transportation), and possible induced growth
(Combination, Transit, and Highway alternatives) in addition to construction and operation of aternatives
in the 1-70 Corridor. When development in the upper basin serves to reduce instream flows or degrade
water quality of the Colorado River, the humpback chub may experience adverse effects. Combination
alternatives would have the greatest impacts on water resources from possible induced growth (in both
Eagle and Summit counties), followed by more moderate effects from the Transit and Highway
aternatives (Eagle County only). Combination and Highway alternatives are associated with greater
effects on water quality from increased 1-70 winter maintenance activities.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the I-70 Corridor, which reduce instream flows and/or water
quality of the Colorado River system. Possible induced growth is anticipated with al action alternatives,
except the Minimal Action Alternative.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which reduce instream flows
and/or water quality of the Colorado River system. Possible induced growth is anticipated with all action
aternatives, except the Minimal Action Alternative.

No Action Alternative

Impacts that currently affect this species would continue to apply. These include habitat loss or
modification by impoundments, upstream projects that may have flow reductions or water quality effects,
inter-species competition, and predation.

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Colorado River system.

Cumulative effects on this species would include planned devel opment on nonfederal lands, which could
reduce instream flows and/or water quality of the Colorado River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on sensitive habitat for the
bonytail chub are expected. However, any water depletions may affect this Colorado River basin species.

No Action Alternative: No effect.

This determination is based on the consideration that current levels of man’s activities in the upper
Colorado River basin would continue and are expected to increase over time, including agriculture, land
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development, and industrial and transportation expansions. These activities are currently affecting the
Colorado River flows and water quality. Without the Corridor alternatives, no additional impacts on the
bonytail chub would be expected. Impacts on this species from inter-species competition and predation
would continue unchanged.

Colorado Pikeminnow (Ptychocheilus lucius), E

The Colorado pikeminnow is alarge minnow in the order Cypriniformes, family Cyprinidae, and genus
Ptychocheilus, of which three species are recognized. Colorado pikeminnow was listed as endangered on
March 11, 1967. Thereis no suitable habitat for this species on either Forest, but it is known to occur
downstream of the APE in the Colorado River watershed and may be impacted by changesin water flow,
timing, or quality (C. Hirsch pers. comm. with JFSA, 2006).

Distribution

The Colorado pikeminnow is currently designated as endangered in its entire range, except the Salt and
Verde River drainages of Arizona. Within the area covered by thislisting, this species is known to occur
in Arizona, California, Colorado, Utah, and Wyoming. USFWS Mountain-Prairie Region (Region 6) is
the lead region for this entity. On July 24, 1985, the Colorado pikeminnow was designated as an
Experimental Population, Non-Essential in the Salt and Verde River drainages, Arizona. Historicaly, the
pikeminnow occurred in great numbers throughout the Colorado River system from Green River in
Wyoming to the Gulf of Californiain Mexico. In Colorado, they are currently found in the Green,

Y ampa, White, Colorado, Gunnison, San Juan, and Dolores rivers (CDOW, 2005€). Colorado
pikeminnow popul ations were estimated during the early 1990s to be 4,000 to 17,000 adult fish in the
mainstem of the Green River system, and another 1,000 in the upper mainstem of the Colorado
(NatureServe, 2005€).

Natural History

Colorado pikeminnow may live as long as 50 years or more, weighing 80 pounds, and reaching a length
of 6 feet (USFWS, 2005). The largest fish on record for the last 30 yearsin the upper Colorado River
basin was 38-inches long and weighed approximately 25 pounds. They spawn between the ages of five
and six. Spawning occurs between late June and early September. Reproducing adults choose faunally
depauperate white-water canyons for deposition of gametes (Tyus, 1991). In the lower Y ampa River, the
Colorado pikeminnow spawn where thereis amix of large, deep pools and eddies intermingled with
riffles and runs and cobble bars (Tyus and Karp, 1989; and Tyus, 1991). Spawning migrations are
extensive, with documentation of a409-mile event from White River to the spawning ground in the

Y ampa River (Irving and Modde, 2000).

Colorado pikeminnow young eat primarily insect larvae, while adults eat mainly other fish. Critical
habitat and primary constituent elements are discussed under the text for bonytail chub, discussed
previously in this report.

Environmental Baseline

The ESA lists Colorado pikeminnow as endangered, and the state of Colorado lists it as threatened.
Present distribution of the fish is drastically reduced from its historical range, with current populations
occurring only in the Upper Colorado River basin, specifically in the Green, White, Y ampa, Gunnison,
and Colorado riversin Colorado and portions of Utah (NDIS, 2003).

Key reasons for decline may include dam construction that creates impoundments on formerly free-
flowing rivers, causes much cooler stream temperatures, blocks migration, and reduces peak river flows.
Another threat has been exotic fish, particularly red shiners (Cyprinella lutrensis) that compete for
zooplankton eaten by young-of-the-year Colorado pikeminnow (Muth and Snyder, 1995).

I-70 Mountain Corridor PEIS August 2010
Page BR-58



Biological Report

Preferred habitat includes medium to large rivers. Y oung fish prefer small, quiet backwaters. The adult
fish use avariety of habitats, including deep turbid strongly flowing water, eddies, runs, flooded bottoms,
backwaters, and lowlands inundated during spring runoff. In the winter, these fish prefer ice-covered
shoreline areas (Tyus and Karp, 1989).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Colorado pikeminnow does not occur in stream segments within the 1-70 Corridor, and thus, no direct
impacts on this species or its critical habitat are expected. Temporary indirect effects are possible if water
depletions or water quality degradation from construction of alternatives are substantial enough to affect
the Colorado River downstream, where the fish occur. Some degree of water depletions would likely be
necessary during the construction of the action aternatives for activities such as dust suppression,
materials handling, and washing. The specific water needs and impacts will be examined during Tier 2
process and pre-construction stages.

The 1999 Colorado River Programmatic Biological Opinion addresses water depletionsin the Colorado
River and its tributaries above its confluence with the Gunnison River. Recovery actions outlined in the
Programmatic Biological Opinion provide measures to avoid the likelihood of jeopardy and adverse
modification of critical habitat. To offset the cost of implementing recovery actions, aone-timefeeis
required for new depletions greater than 100 AF/year. Other provisions of the Programmatic Biological
Opinion are that nonfederal water users are required to sign a Recovery Agreement and federal agencies
are reguested to retain discretionary authority in the event that consultation is reinitiated. Construction
activities for all action alternativesinclude a Tier 1 commitment to limit stream depletions to 100
AFlyear.

Cumulative effects on Colorado pikeminnow include existing and planned development, and possible
induced growth in the upper Colorado River basin in addition to construction and operation of alternatives
in the 1-70 Corridor, which serve to reduce instream flows and/or water quality of the Colorado River.
Combination alternatives are associated with greatest possible induced growth impacts on water resources
(in both Eagle and Summit counties), followed by more moderate effects from the Transit and Highway
aternatives (Eagle County only). Combination and Highway alternatives are associated with greater
effects on water quality from increased I-70 winter maintenance activities.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the 1-70 Corridor, which reduce instream flows and/or water
quality of the Colorado River system. Possible induced growth is anticipated with al action aternatives,
except the Minimal Action Alternative.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of aternativesin the 1-70 Corridor, which reduce instream flows
and/or water quality of the Colorado River system. Possible induced growth is anticipated with al action
aternatives, except the Minimal Action Alternative.

No Action Alternative

Impacts that currently affect this species would continue to apply. These include habitat loss or
modification by impoundments, upstream projects that may have flow reductions or water quality effects,
and inter-species competition for food.
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Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Colorado River system.

Cumulative effects on this species would include planned development on nonfederal lands, which could
reduce instream flows and/or water quality of the Colorado River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on habitat for Colorado
pikeminnow are expected. However, any water depletions may affect this Colorado River basin species.

No Action Alternative: No effect.

This determination is based on the consideration that current levels of man’s activities in the upper
Colorado River basin would continue and are expected to increase over time, including agriculture, land
development, and industrial and transportation expansions. These activities are currently affecting the
Colorado River flows and water quality. Without the Corridor aternatives, no additional impacts on the
Colorado pikeminnow would be expected. Impacts on this species from inter-species competition for food
would continue unchanged.

Humpback Chub (Gi/a cypha), E

The humpback chub isfound in the order Cypriniformes, family Cyprinidae, and genus Gila. It may
hybridize with the endangered bonytail chub, Gila elegans. The humpback chub is distinctive in having a
pronounced hump behind its head. The species was first listed as endangered on March 11, 1967. Thereis
no suitable habitat for this species on either Forest, but it is known to occur downstream of the APE in the
Colorado River watershed and may be impacted by changesin water flow, timing, or quality (C. Hirsch
pers. comm. with JFSA, 2006).

Distribution

The humpback chub is currently designated as endangered over its entire range and as threatened in
Colorado. Within the area covered by thislisting, this speciesis known to occur in Arizona, Colorado,
and Utah. USFWS Mountain-Prairie Region (Region 6) is the lead region for this entity.

In Colorado, there is a concentration of these fish at the Black Rocks area of the Colorado River near the
Colorado/Utah border (CDOW, 2005f). They are also found in the Colorado River in Westwater Canyon,
Utah, and in Cataract Canyon, Arizona. The fish may also be found in the Desolation and Gray Canyons
of the Green River, and in the Y ampa and Whirlpool Canyons in Dinosaur National Monument of
Colorado and Utah. Population estimates are available only for the Little Colorado River, where
approximately 4,500 individuals were documented in the early 1990s (Douglas and Marsh, 1996).

Natural History

The humpback chub may grow to 20 inches long and may survive in the wild for 30 or more years
(USFWS, 2005). The humpback chub eats insects, planktonic crustaceans, and algae. The humpback chub
spawns in the spring, reportedly at water temperatures of 52.7 to 60.8 degrees Fahrenheit in Colorado,
after peak flows. The humpback chub’s movements are limited, averaging 1 mile or less (Douglas and
Marsh, 1996).

Critical habitat and primary constituent elements are discussed under the text for bonytail chub, discussed
previously in this report.
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Environmental Baseline

The species historically ranged throughout the mainstem Colorado River basin, including the Y ampa,
Gunnison, and Green rivers. Currently, the only known occurrence of humpback chub in the stateisin the
Colorado Black Rocks area, downstream of Grand Junction (NDIS, 2003).

Current threats to the species’ conservation include destruction and modification of habitat from the
construction of impoundments. Impoundments typically lower water temperatures and reduce spring
flows. The species aso suffers from competition and predation from introduced fish, hybridization with
bonytail chub and roundtail chub (Gila robusta), and parasitism from the range expansion of the Asian
tapeworm (Taenia asistica).

The species occupies large rivers using habitat such as deep, turbulent currents, shaded canyon pools, and
areas under shady ledges in moderate current, riffles, and eddies (Federal Register 21 March 1994).
Adults that have been taken usually come from shoreline eddies created by large boulders and rapids
(Tyus and Karp, 1989).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Because the humpback chub does not occur in stream segments within the action area, no direct impacts
on thisfish or its critical habitat are expected. Temporary indirect effects are possible if water depletions
or water quality degradation from construction are substantial enough to affect the Colorado River
watershed downstream where the fish occur. Some degree of water depletions would likely be necessary
during the construction of the action aternatives for activities such as dust suppression, materials
handling, and washing. The specific water needs and impacts will be examined during Tier 2 process and
pre-construction stages.

The 1999 Colorado River Programmatic Biological Opinion addresses water depletions in the Colorado
River and its tributaries above its confluence with the Gunnison River. Recovery actions outlined in the
Programmatic Biological Opinion provide measures to avoid the likelihood of jeopardy and adverse
modification of critical habitat. To offset the cost of implementing recovery actions, aone-timefeeis
required for new depletions greater than 100 AF/year. Other provisions of the Programmatic Biological
Opinion are that nonfederal water users are required to sign a Recovery Agreement and federal agencies
are reguested to retain discretionary authority in the event that consultation is reinitiated. Construction
activitiesfor al action aternativesinclude a Tier 1 commitment to limit stream depletions to 100
AFlyear.

Cumulative effects on this species would result from al manner of existing and planned development in
the upper Colorado River basin (including agriculture, land development, transportation) in addition to
construction and operation of aternativesin the 1-70 Corridor. When development in the upper basin
serves to reduce instream flows or degrade water quality of the Colorado River, the humpback chub may
experience indirect effects. Combination alternatives are associated with the greatest impacts on water
quality and quantity from possible induced growth in Eagle and Summit counties. Transit and Highway
aternatives are associated with moderate impacts on water quality and quantity from possible induced
growth in Eagle County. The Minimal Action Alternative is not associated with possible induced growth
in the Corridor.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the I-70 Corridor, which reduce instream flows and/or water
quality of the Colorado River system. Possible induced growth is anticipated with al action alternatives,
except the Minimal Action Alternative.
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Cumulative effects on this species on honfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which reduce instream flows
and/or water quality of the Colorado River system. Possible induced growth is anticipated with all action
aternatives, except the Minimal Action Alternative.

No Action Alternative

Impacts that currently affect the humpback chub would continue to apply. These would include habitat
loss or modification by impoundments, upstream projects that may have flow reductions or water quality
effects, inter-species competition, predation, hybridization, and parasitism.

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Colorado River system.

Cumulative effects on this species would include planned devel opment on nonfederal lands, which could
reduce instream flows and/or water quality of the Colorado River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on sensitive habitat for the
humpback chub are expected. However, any water depletions may affect this Colorado River basin
Species.

No Action Alternative: No effect.

This determination is based on the consideration that current levels of man’s activities in the upper
Colorado River basin would continue and are expected to increase over time, including agriculture, land
development, and industrial and transportation expansions. These activities are currently affecting the
Colorado River flows and water quality. Without the Corridor alternatives, no additional impacts on the
humpback chub would be expected. Impacts on this species from inter-species competition, predation,
hybridization, and parasitism would continue unchanged.

Razorback Sucker (Xyrauchen texanus), E

The razorback sucker is classified as a bony sucker fish in the order Cypriniformes, family Catostomidae.
It isthe only member of the genus Xyrauchen (NatureServe, 2005c). The razorback sucker was listed
under the ESA as endangered on October 23, 1991 (56 FR 54957). There is no suitable habitat for this
species on either Forest, but it is known to occur downstream of the APE in the Colorado River watershed
and may be impacted by changesin water flow, timing, or quality (C. Hirsch pers. comm. with JFSA,
2006).

Distribution

The razorback sucker is currently designated as endangered throughout its entire range. Within the area
covered by thislisting, this species is known to occur in Arizona, California, Colorado, New Mexico,
Nevada, Utah, and Wyoming and in Mexico. Historically found throughout the Colorado River drainage,
it currently occursin the lower mainstem Colorado River, aswell asthe lower Gunnison and Y ampa
rivers. USFWS Mountain-Prairie Region (Region 6) is the lead region for this entity.

Historically, this species was once common to many of the rivers of the Colorado River basin, including
the Colorado, Gila, Sdlt, Verde, and San Pedro riversin Arizona, at elevations less than 5,000 feet. Due to
lack of recruitment, the few isolated populations of this species remain small. Currently, in Arizona, asa
result of impoundment of large rivers and other habitat alterations, natural adult populations exist only in
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Lake Mohave, Lake Mead, L ake Havasu, and Horseshoe Reservoir (Mohave, La Paz, and Maricopa
counties, Arizona, respectively). Only small isolated populations of razorback suckers are believed to till
occur in the GilaRiver, Salt River, and Verde River basins of Arizona. Population estimates include
25,000 individuals in Lake Mohave (1995), 1,000 adult fish in the Green River basin (1980s), and smaller
populations el sewhere within the range (USFWS, 1997).

Wild populations in Colorado have been reduced to asmall number of individualsin the Y ampa,
Colorado, and Gunnison rivers. Reproducing populations remain in an off-channel pond in the Colorado
River near Grand Junction. The razorback sucker is most often found in quiet, muddy backwaters along
the river (CDOW, 2005c).

Natural History

Razorback suckers are long lived. Older individuals in Lake Mohave have been estimated at more than
40 years of age. They grow quickly in thefirst 5 to 7 years, with growth slowing or becoming nonexistent
in old individuals. Both sexes are sexually mature by age 4. Spawning occurs from late winter through
spring along gravelly shorelines or bays. Evidence suggests they migrated from larger riversto smaller
tributaries prior to spawning. Two to 12 males attend a single female, and the group movesin tight circles
over the bottom. Spawning occurs when the group settles to the bottom and with a vibrating action release
gametes. The eggs are adhesive and attach to the interstitial spaces within the gravel substrate. The young
hatch within afew days and live along the shoreline. Females will spawn repeatedly with several males.
Spawning coloration in breeding mal es includes changing to dark brown or black on the back, and the
development of arusset to orange colored lateral band and yellow belly. Coarse sharp tubercles, which
are hornlike outgrowths of skin, are developed on the anal, caudal, and pelvic fins, and on the caudal
peduncle. Hatching success is highly dependent on water temperature with complete mortality in
temperatures less than 50 degrees Fahrenheit. Razorback suckers are known to hybridize with
flannelmouth suckers (Catostomus latipinnis) and Sonoran suckers (Catostomus igsignis). Hatchery
propagation has been successful in raising juveniles and is being used for reintroduction programs. Algae,
insect larvae, plankton, and detritus represent natural food items for razorback suckers (Marsh, 1987).

Critical habitat and primary constituent elements are discussed under the text for bonytail chub, discussed
previoudly in this report.

The razorback sucker has five additional selection criteriafor habitats required for reproduction and
recruitment, as follows. These areas once met the habitat needs of the razorback sucker and may be
recoverable with additional protection and management.

1. Presence of known or suspected wild spawning popul ations, although recruitment may be
limited or nonexistent

2. Areaswhere juvenile razorback suckers have been collected or which could provide
suitable nursery habitat (backwaters, flooded bottom lands, or coves)

3. Areas currently occupied or that were historically occupied that are considered necessary
for recovery and that have the potential for re-establishment of razorback suckers

4. Areasand water required to maintain rangewide fish distribution and diversity under a
variety of physical, chemical, and biological conditions

5. Areasthat need special management or protection to ensure razorback sucker survival and
recovery

Major threats to the conservation of this speciesinclude low recruitment (Minckley et a., 1991), change
in river flow and temperature regimes (Clarkson and Childs, 2000), reduced flooding, competition and
predation on larvae and juveniles by introduced fish (USFWS, 1990a) and crayfish (Lenon et a., 2002),
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small number of spawning adults, and hybridization with other suckers (Tyus and Karp, 1990; and
Minckley et a., 1991).

Environmental Baseline

Habitat for razorback sucker includes slow-moving waters of medium to large rivers, such as backwater
sloughs, quiet poals, and eddies (Minckley et al., 1991). Three of the four remaining populations arein
large man-made reservoirs. The razorback sucker is often associated with sand, mud, and rock substrate in
areas with sparse aquatic vegetation, with moderate to warm temperatures (Sigler and Miller, 1963).
During the nonbreeding season, adult fish were observed most commonly in shoreline runs and along
mid-channel sand barsin the mainstem of the Green River (Tyus and Karp, 1989).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Although this species does not occur directly within the Corridor, it is present in the Colorado River
approximately 100 miles downstream of proposed construction areas and susceptible to potential
downstream effects. Because the razorback sucker does not occur in stream segments within the action
area, no direct impacts on this fish or its critical habitat are expected. Temporary indirect effects are
possible if water depletions or water quality degradation from project construction are substantial enough
to affect the Colorado River downstream, where the fish occur. Some degree of water depletions would
likely be necessary during the construction of the action alternatives for activities such as dust
suppression, materials handling, and washing. The specific water needs and impacts will be examined
during Tier 2 process and pre-construction stages.

The 1999 Colorado River Programmatic Biological Opinion addresses water depletionsin the Colorado
River and its tributaries above its confluence with the Gunnison River. Recovery actions outlined in the
Programmatic Biological Opinion provide measures to avoid the likelihood of jeopardy and adverse
modification of critical habitat. To offset the cost of implementing recovery actions, aone-timefeeis
required for new depletions greater than 100 AF/year. Other provisions of the Programmatic Biological
Opinion are that nonfederal water users are required to sign a Recovery Agreement and federal agencies
are reguested to retain discretionary authority in the event that consultation is reinitiated. Construction
activitiesfor al action aternativesinclude a Tier 1 commitment to limit stream depletions to 100
AFlyear.

Cumul ative effects on this species would include existing and planned development throughout the upper
Colorado River basin, possible induced growth associated with alternatives (Combination, Highway, and
Transit), in addition to construction and operation of aternativesin the I-70 Corridor, which reduce
instream flows and/or water quality of the Colorado River. Combination alternatives are associated with
greatest possible induced growth impacts on water resources (in both Eagle and Summit counties),
followed by more moderate effects from the Transit and Highway alternatives (Eagle County only).
Combination and Highway alternatives are associated with greater effects on water quality from increased
[-70 winter maintenance activities.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the I-70 Corridor, which reduce instream flows and/or water
quality of the Colorado River system. Possible induced growth is anticipated with al action aternatives,
except the Minimal Action Alternative.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which reduce instream flows
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and/or water quality of the Colorado River system. Possible induced growth is anticipated with all action
alternatives, except the Minimal Action Alternative.

No Action Alternative

Impacts that currently affect this species would continue to apply. These include habitat |oss or
modification by impoundments, upstream projects that may have water depletions or water quality
effects, competition, predation, small numbers of reproducing adults, and hybridization.

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Colorado River system.

Cumulative effects on this species would include planned devel opment on nonfederal lands, which could
reduce instream flows and/or water quality of the Colorado River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on habitat for razorback sucker are
expected. However, any water depletions may affect this Colorado River basin species.

No Action Alternative: No effect.

This determination is based on the consideration that current levels of man’s activities in the upper
Colorado River basin would continue and are expected to increase over time, including agriculture, land
development, and industrial and transportation expansions. These activities are currently affecting the
Colorado River flows and water quality. Without the Corridor alternatives, no additional impacts on the
razorback sucker would be expected. Impacts on this species from inter-species competition, predation,
small numbers of reproducing adults, and hybridization would continue unchanged.

Pallid Sturgeon (Scaphirhynchus albus), E

The pallid sturgeon is in the order Acipenseriformes, family Acipenseridae, and genus Scaphirhynchus. It
is alarge bony fish, weighing as much as 80 pounds, up to 6 feet long, with aflat shovel-like snout. The
pallid sturgeon was listed by USFWS on September 6, 1990. There is no suitable habitat for this species
on either Forest, but it is known to occur downstream of the APE in the Missouri River watershed and
may be impacted by changes in water flow, timing, or quality (C. Hirsch pers. comm. with JFSA, 2006).

Distribution

The pallid sturgeon is currently designated as endangered over its entire range. Within the area covered
by thislisting, this species is known to occur in Arkansas, lowa, lllinois, Kansas, Kentucky, Louisiana,
Missouri, Mississippi, Montana, North Dakota, Nebraska, South Dakota, and Tennessee. USFWS
Mountain-Prairie Region (Region 6) is the lead region for this entity. The primary reason for pallid
sturgeon decline is habitat modification and loss caused by construction of large dams and channelization.
Pollution and past overfishing may a so be significant factors in the species decline (USFWS, 2005). Itis
distributed through the Missouri and Mississippi river systems, including the Platte River, with its
headwaters in Colorado. As of the late 1990s, total population size was estimated as 6,000 to 16,000 fish.
Of thistotal, 2,000 to 6,000 were believed to reside in the Missouri River system, with the rest in the
Mississippi River system (NatureServe, 2005a). Recovery efforts have included captive breeding, with
experimental stocking in the upper Missouri and lower Y ellowstone Rivers begun in 1998

(USFWS, 2004).
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Natural History

The pallid sturgeon spawns from July to August. The males become sexually mature in three to four years
(Kallemeyn, 1981). The palid sturgeon is a bottom feeder, using a toothless mouth positioned under the
snout to suck small fish and other food items from the bottom surface. The pallid sturgeon eats aquatic
insects, crustaceans, mollusks, annelid worms, eggs of other fish, and occasionally other fish

(USFWS, 1989).

Environmental Baseline

Pallid sturgeon can be found in backwaters, side channels, sloughs, and the main channels

(USFWS, 2004). Historically, the species was located throughout the Missouri River from Montanato the
Mississippi River and then south to Louisiana. It requires large, turbid, free-flowing riverine habitat. It is
typically associated with strong current over firm gravel or sandy substrate. It also occurs in reservoirs.

The nearest occurrence to the Corridor isin the Platte River in Nebraska, considerably downstream of
potential project effects. Dams, reservoirs, and channelization have altered virtually all habitat for the
pallid sturgeon.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Construction for al action aternatives would occur well out of pallid sturgeon range. This species was
evaluated because of the possibility of a project alternative requiring water depletions that may affect the
Platte River watershed, thereby potentially affecting this species at downstream locations. Some degree of
water depletions would likely be necessary during the construction of all action alternatives for activities
such as dust suppression, materials handling, and washing. The specific water needs and impacts will be
examined during Tier 2 process and pre-construction stages.

According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer Divide north
and the Continental Divide east in Colorado) constitutes an action that may affect, and islikely to
adversely affect, TES species that depend on the river for their existence. To comply with the SPWRAP,
an analysis of effects on ESA species downstream in Nebraska resulting from the Preferred Alternativeis
required in the BA. These effects will be examined during Tier 2 processes and will be submitted to
USFWS for streamlined Section 7 consultation under the ESA. CDOT is coordinating with USFWS on
this matter for documentation in the BA.

Effects on this species include existing and planned devel opment in addition to construction and operation
of aternativesin the 1-70 Corridor, which reduce instream flows and/or water quality of the Platte River
system.

Cumulative Effects

Cumulative effects on this species would include existing and planned development in addition to
construction and operation of alternativesin the I-70 Corridor, which reduce instream flows and/or water
quality of the Platte River system. Possible induced growth is not associated with any of the action
aternativesin the Platte River watershed.

Cumulative effects on this species on nonfederal lands would include existing and planned devel opment
in addition to construction and operation of alternativesin the I-70 Corridor, which reduce instream flows
and/or water quality of the Platte River system.

No Action Alternative

The existing impacts on tributary streams in the upper reaches of the Platte River system would continue.
These include effects from sedimentation, roadway contaminants, and runoff from urban areas.
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Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Platte River system.

Cumulative effects on this species would include planned development on nonfederal lands, which could
reduce instream flows and/or water quality of the Platte River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that no direct impacts on habitat for pallid sturgeon are
expected. However, any water depletions may affect this Platte River basin species.

No Action Alternative: No effect.

This determination is based on the consideration that the No Action Alternative would occur well out of
the range of the pallid sturgeon. No water depletions or direct impacts on habitat for this species are
expected to occur as aresult of implementation of the No Action Alternative.

Greenback Cutthroat Trout (Onocorhynchus clarki stomias), T

The greenback cutthroat trout is a salmonid fish, in the order Salmoniformes, family Salmonidae, and
genus Oncorhynchus. In addition to being federally listed, the greenback cutthroat trout isalso aMISfor
the ARNF for montane aquatic communities.

Distribution

The greenback cutthroat trout is listed as threatened, both under the ESA and by the state of Colorado,
and sensitive by the USFS, Region 2. In Colorado, the species occurs primarily in headwater streams of
the Arkansas and Platte river drainages (CDOW, 2004), and USFS has reported that this trout species
occursin Dry Gulch, Clear Creek, and Bard Creek, which are adjacent to the |-70 Corridor.

The following narrative on distribution of the greenback cutthroat trout is taken from the Greenback
Cutthroat Trout Recovery Plan (USFWS, 1998).

Historic Distribution

The greenback cutthroat trout is native to the headwaters of the South Platte River and the Arkansas River
drainages within Colorado and a small segment of the South Platte drainage within Wyoming. The
greenback and the Rio Grande cutthroat trout (Oncorhynchus clarki virginalis) represent the easternmost
limits of native trout distribution in the western U.S. (Behnke, 1984). The greenback cutthroat trout
declined so rapidly in the 1800s that the original distribution of the subspeciesis not known. Behnke and
Zarn (1976) assumed the original distribution included all mountain and foothill habitats of the Arkansas
and South Platte drainages. The greenback cutthroat trout was known to occur within these drainages at
lower elevations than it occupies today; however, little is known of its exact historic lake and stream
distribution and the range in elevation it once occupied. The only other trout thought to have occurred
within the greenback cutthroat trout’ s native range was the yellowfin cutthroat (Oncorhynchus clarki
macdonaldi) collected from Twin Lakes (Arkansas River drainage) in 1889 (Behnke, 1979). The
yellowfin cutthroat became extinct in the early 1900s.

Decline from historic distribution was caused by diversion of water for irrigation, water pollution,
sedimentation caused by mining and logging, and especially competition with introduced trout species.
Recovery efforts are ongoing and have been successful thus far. The recovery measures include removal
of brook trout (Salvelinus fontinalis) from the home range of the greenback cutthroat, creation of barriers
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in streamsto limit the influx of new brook trout populations, and reintroduction of the greenback
cutthroat trout within its range.

Current Distribution

The Colorado greenback cutthroat trout historically occurred in the sources of the South Platte River and
Arkansas River in Colorado and in some headwater tributary streamsin Wyoming that feed into the South
Platte (CDOW, 2005g). There are thought to be 11 “historical” and 44 introduced popul ations existing
now in Colorado. It is believed that the extant populations are approaching the delisting goal
(NatureServe, 2005€). The USFS has reported that thistrout species occursin Dry Gulch, Clear Creek,
and Bard Creek, each of which is adjacent to the Corridor east of the EIMT. Thefishin Dry Gulch area
pure strain of greenback cutthroat trout, compared to downstream fish in Clear Creek that are probably al
hybridized with rainbow trout (Oncorhynchus mykiss). Barriers to upstream movement have maintained
this pure strain in Dry Gulch.

Natural History

Greenback cutthroat trout spawn in riffle complexes during the spring, sometimes into early summer at
high elevations (Matthews and Moseley, 1990). Diet consists of aquatic insects. Adult fish typically
measure 12 to 18 inches.

Environmental Baseline

Preferred habitat for the greenback cutthroat trout is cold, clear, well-oxygenated mountain streams with
moderate gradients, rocky to gravelly substrates, and abundant riparian vegetation. Overhanging
branches, undercut banks, and eddies behind rubble are also important constituents of greenback cutthroat
trout habitat, providing feeding and resting stations. They may also occur in ponds and lakes in the high
country.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Action aternatives are unlikely to affect the greenback cutthroat trout populations in Dry Gulch because
the habitat of these populationsis at least 400 feet upstream of 1-70. The restriction to upstream fish
movement at the lower reach of Dry Gulch, near 1-70, should be maintained to prevent immigration of
non-native fish speciesinto Dry Gulch. Additional datawould be obtained and the connections between
the Dry Creek populations of greenback cutthroat trout and the Clear Creek populations would be
discussed more fully to determine if construction on 1-70 would be likely to affect this species during
Tier 2 processes.

The Clear Creek population is unlikely to be reproducing, may be affected by heavy metal contamination,
and may exist due to greenback cutthroat trout migrating from Dry Gulch (B. Rosenlund pers. comm.
with L. Hettinger, 2004). However, the greenback cutthroat trout populations in Clear Creek may also be
affected indirectly by sediment and contaminants (fuel and solvents) during construction. The effects of
sedimentation and roadway runoff material (for example, winter maintenance) on aquatic habitat during
operations is anticipated to decrease with implementation of additional sediment control features that are
designated as part of the action aternatives, aswell as CDOT best management practices for construction
projects. Combination, Highway, and Bus in Guideway alternatives are associated with increased effects
on water quality associated with winter maintenance activities.

Restrictions that occur near Silver Plume on Clear Creek to non-native trout species should be
maintained. Table BR - 54 and Table BR - 55 provide estimated direct impacts on potential trout habitat.
Direct impacts were estimated based on impacts on the following mapped habitats: aquatic montane and
other waters of the U.S. The greenback cutthroat trout does not occur on the WRNF. The greatest impacts
on ARNF lands would be associated with the Combination Six-Lane Highway with Rail and
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Intermountain Connection aternative; the least impacts would be associated with the Minimal Action,
Advanced Guideway System, and Busin Guideway alternatives.

The potential to improve greenback cutthroat trout habitat in upper Clear Creek occurs as part of the
objectives of several entities, including USFS, Colorado Division of Wildlife, and CDOT. Increased
growth of the areas adjacent to the Forest would likely result in increased recreational use of National
Forest System Landsin general, and in increased use of upper Clear Creek and Dry Gulch by anglers.
Thisincrease could negatively affect the populations and require strict enforcement of angling (for
example, catch-and-release) policies. All action alternatives, except the Minimal Action Alternative, are
associated with possible increased visitation to ARNF and subsequent increased recreational activities
that might affect greenback habitat. For the ARNF, Combination alternatives are associated with the
greatest potential indirect impacts, followed by more moderate indirect impacts from Transit and
Highway alternatives. Combination and Highway alternatives are associated with a greater possibility for
dispersed recreational activities including fishing.

Cumulative Effects

Cumulative effects on this species would include existing and planned devel opment in addition to
construction and operation of alternativesin the 1-70 Corridor, which reduce instream flows and/or water
guality of the Platte River system. Possible induced growth is not associated with any of the action
aternativesin the Platte River watershed.

Cumulative effects on this species on nonfederal lands would include existing and planned development
in addition to construction and operation of aternativesin the 1-70 Corridor, which reduce instream flows
and/or water quality of the Platte River system.

No Action Alternative

The existing impacts on Clear Creek and on greenback cutthroat trout populations in the upper reaches of
this system would remain. These include effects from sediment and roadway contaminants, especially the
influx of winter maintenance materials, although objectives to improve capture of runoff are currently
being evaluated. Similarly, the potential to improve the hydrology of cross-slope drainages and the down-
cutting forces of high flowsislesslikely to be realized with the No Action Alternative.

Cumulative Effects

Cumulative effects on this species would include existing and planned development, which could reduce
instream flows and/or water quality of the Platte River system.

Cumulative effects on this species would include planned devel opment on nonfederal lands, which could
reduce instream flows and/or water quality of the Platte River system.

Determination of Effects and Rationale
All action alternatives. May affect, likely to adversely affect.

This determination is based on the consideration that direct impacts on habitat for the greenback cutthroat
trout may occur if Clear Creek is affected, especially in sensitive portions of the occupied habitat.
However, any water depletions may affect this Platte River basin species (see the introduction to Section
BR.3, Downstream Water Depletion, on page BR-28 of this report).

The action alternatives may affect individual greenback cutthroat trout asaMIS but are not likely to
create aviability threat to the species. The local population in upper Clear Creek may be adversely
affected but not to the point that the viability of the entire population would be threatened.

No Action Alternative: No effect.
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This determination is based on the consideration that the No Action Alternative would not result in any
new type of adverse impacts beyond what is already occurring.

BR.3.1.4 Plants

Ute Ladies’-Tresses Orchid (Spiranthes diluvialis), T

The Ute ladies -tresses orchid is a flowering plant in the family Orchidaceae, Genus Spiranthes. There are
two species of ladies -tresses orchid in Colorado, the other species being the more common Spiranthes
romanzoffiana.

Species Status and Distribution

The Ute ladies -tresses orchid was first listed as threatened on January 17, 1992. It is currently designated
as threatened over its entire range. Within the area covered by thislisting, this species is known to occur
in Colorado, Idaho, Montana, Nebraska, Utah, Washington, and Wyoming. USFWS Mountain-Prairie
Region (Region 6) isthe lead region for this entity.

Populations of the Ute ladies -tresses orchid are documented from severa areas in the western U.S. These
areas include near the base of the Eastern Slope of the Rocky Mountainsin central and northern

Colorado; southwestern Wyoming; western Nebraska; the upper Colorado River Basin, especialy from
the Uinta Basin in Utah; the Bonneville Basin along the Wasatch Front and westward in the eastern Great
Basin; north-central and western Utah; extreme eastern Nevada, and southeastern Idaho. It has also been
documented in southwestern Montana and in Washington State in the Okanogan area and along the
Columbia River.

The most current data regarding species status and distribution are presented in a recent thorough status
review prepared for USFWS and the Central Utah Water Conservancy District (Fertig, Black, and
Wolken, 2005). The total number of known sites and total number of plants have substantially increased
since the 1980s. Thisis probably aresult of increased survey intensities, and not necessarily increased
number of plants over time. Monitoring data are insufficient and inconclusive to determine overal trend
for the species, but, in general, the species seems to be maintaining popul ations across its range, and most
sites appear to be maintaining plants without long-term reduction in plant numbers. Threats to the
continued existence of the Ute ladies -tresses orchid include several forms of water devel opment projects,
intense domestic livestock grazing, haying, exotic species invasions, habitat fragmentation, recreation use,
and urbanization. The species may also be vulnerable in parts of itsrange due to the loss of pollinators.

The action area for this speciesis defined as the project Corridor areaidentified with the maximum direct
disturbance potential, and all downstream areas containing known sites or suitable habitat potentially
influenced by possible water depletions. Thisincludes Clear Creek and the mainstem of the Platte River
but does not include watersheds west of EMJT because they are not considered suitable habitat for this
species. In the action area, this federally listed orchid has been recorded in two locations of Jefferson
County along Clear Creek: one population near Golden (Colorado Natural Heritage Program EO-002),
and another to the west of Golden in Clear Creek Canyon (Colorado Natural Heritage Program EO-023).
Both of these populations are on private land and are within afew air miles of the I-70 Mountain Corridor
(CNHP, 2002a). No other sites of this plant are considered within the action area. It is unlikely that
undetected sites are present within the project Corridor or action area.

The Golden site was first reported in 1980, and it is the type site for the species. In 2004, 271 plants were
observed, by far the most of any year, but monitoring data are insufficient to show conclusive trend. This
is because the increased number may likely reflect a greater intensity of recent monitoring efforts and not
necessarily atrue increase in plants. Potential threats to the site have been identified as increased
vegetation cover (possible competition), incidental recreation activities, and unmitigated road
maintenance or improvements. Plants at the site in Clear Creek Canyon west of Golden were first
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observed in 1993, and last observed in 1994, with only 9 above-ground plants present. Repeated effortsto
relocate this site have failed in recent years, and it is possible that the site has been extirpated. Even
though more than 10 years has passed since the last observation, plants may still be present underground,
and the site is considered extant for analysis purposes.

Thereis no designated critical habitat for this species in the action area.

Species Life History and Habitat Requirements

Ute ladies -tresses orchid is a perennial, terrestrial orchid with stems 8 to 20 inchestall, arising from
tuberous, thickened roots. The inflorescenceisa 1.18- to 5.91-inch long spike with white petals and
blooms July through September (Spackman et al., 1997). The plant occurs at altitudes below 6,800 feet in
seasonally moist soils and wet meadows near springs, lakes, or perennial streams and their associated
floodplainsin certain areas along the Front Range in Colorado.

Typical habitats include old stream channels and alluvial terraces, sub-irrigated meadows, and other areas
where the soil is saturated to within 18 inches of the surface at |east temporarily during the spring or
summer growing season (USFWS, 1995).

This speciesistypically associated with silty, sandy, gravelly, or cabbly soils, and occasionally highly
organic soils or peat. It prefers well-drained soils with a high moisture content that may contain some
gleying or mottling but that are not anaerobic or permanently saturated. Ute ladies -tresses orchid occurs
with grasses, sedges, rushes, and shrubs, or riparian trees such as willows. It rarely occurs in deep shade,
preferring open glades or pastures and meadows in full sunlight. Commonly associated speciesin areas
along the Front Range include horsetail (Equisetum spp.), milkweed (Asclepias incarnata), verbena,
agalinis, lobelia (Lobelia L.), blue-eyed grass (Sisyrinchuium angustifolium), arrowgrass (Triglochin
maritime L.), carpet bentgrass (Agrostis stolonifera), reedgrass (Calamagrostis arundinacea), and
goldenrod (Solidago sp.) (USFWS, 1995).

Effects of the No Action Alternative and Rationale
Direct and Indirect Effects

Because no plant sites occur or are expected within the Corridor, there are no direct effects on this orchid
from the presence and maintenance of 1-70. Because no water depletions are associated with current [-70
operations, water depletion is not a contributory factor. Indirect effects on water quality associated with
interstate operations and maintenance (that is, interdependent actions) are unknown but could be
occurring. Changesin water quality or chemistry due to annual herbicide roadside applications for
controlling noxious weeds, and winter sanding, salting, and deicing agents added to roadways could be
affecting downstream orchid populations, but there is no evidence of this, and there are no studies upon
which to base possible effects. It isunknown if potential water quality temporary or long-term impacts
from annual activities (1) are reasonably foreseeable; (2) would be sufficient to reach and impact the two
known downstream sites; (3) would affect growing conditions; or (4) would be positive, neutral, or
negative. Because impacts from I-70 are not known or suspected to occur, and cannot be identified, there
are no design criteriain the current operations to address potential impacts on this species at these sites.

Nonetheless, because the trend at the known extant site is not determined, a conservative approach to
assessing possible impacts would be to presume that some small-scale adverse indirect impacts could be
occurring, but that they are not substantial enough at thistime to conclude that plants are decreasing at the
extant site, or that the site islosing population viability or habitat integrity over time due to Interstate
presence or activities. That is, impacts, if occurring, are assumed to be insignificant (that is,
immeasurable).

Cumulative Effects (ESA)

There are no known or suspected measurable impacts from I-70 in the Corridor area; thus, there are no
contributions to cumulative effects.
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Cumulative Impacts (NEPA)

Because there is no evidence that adverse impacts are occurring and are significant, it is concluded that
the presence of |-70 and its current operations are not contributing to a net loss or gain to viability of the
species at known sites or acrossits range. There are no measurable direct or indirect effects, and thus no
contributions to cumulative impacts.

Effects Determination

Under the No Action Alternative, for the reasons stated above, a determination of “No Effect” (NE) is
warranted for Ute ladies -tresses orchid.

Effects of the Action Alternatives and Rationale
Direct and Indirect Effects

Because construction and maintenance of the action alternatives, including the Preferred Alternative,
would not occur in areas of known or suspected Ute ladies' -tresses orchid populations, no direct effects
are anticipated.

Permanent water depletions from Clear Creek would not be expected to occur. Water quality changes
over and above those associated with current I nterstate maintenance practices would not be expected to
occur. Maintenance practices, materials application rates, and material application techniques would be
anticipated to remain the same or increase slightly over current conditions.

According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer Divide north
and the Continental Divide east in Colorado) constitutes an action that may affect, and islikely to
adversely affect, TES species that depend on theriver for their existence. To comply with the SPWRAP,
an analysis of effects on ESA species downstream in Nebraska resulting from the Preferred Alternativeis
required in the BA. These effects will be examined during Tier 2 processes and will be submitted to
USFWS for streamlined Section 7 consultation under the ESA. CDOT is coordinating with USFWS on
this matter for documentation in the BA.

Cumulative Effects (ESA)

No State or private activities are reasonably certain to occur within the action area; thus, there are no
contributions from them to cumulative effects.

Cumulative Effects (NEPA)

Possible impacts from temporary water withdrawal could add to possible impacts from another federal
action involving water depletions near the project area. The Guanella Reservoir water-holding facility has
recently been constructed near Empire, along the West Fork of Clear Creek, afew miles upstream from
where the West Fork tributary enters Clear Creek. Water is diverted from the West Fork into the holding
facility to provide drinking water to the City of Golden. This permanent annual water diversion
commenced in 2005 and typically draws water from West Fork at arate of 1to 5 cfs (A. Beierle
electronic correspondence with K. Bayer, 2006), or up to atheoretical maximum of approximately 3,500
AF per year, assuming a 24-hour draw every day. Although Guanella Reservior is approximately 17 river-
miles upstream from the Clear Creek Canyon orchid site and approximately 30 river-miles upstream from
the orchid site near Golden, this amount of water depletion could adversely affect downstream plants by
reducing water needed by the plants or by changing subsurface hydrology. The degree of impacts, if they
are occurring, is unknown.

The numerous long-standing and ongoing water withdrawals and augmentations from the action area,
including the recent Guanella Reservoir water depletions, could cumulatively be adversely affecting
extant sites. According to USFWS, any depletion to the Platte River basin (roughly defined as the Palmer
Divide north and the Continental Divide east in Colorado) constitutes an action that may affect, and is
likely to adversely affect, TES speciesthat depend on the river for their existence. To comply with the

I-70 Mountain Corridor PEIS August 2010
Page BR-72



Biological Report

SPWRAP, an analysis of effects on ESA species downstream in Nebraska resulting from the Preferred
Alternative isrequired in the BA. These effects will be examined during Tier 2 analysis and will be
submitted to USFWS for streamlined Section 7 consultation under the ESA. CDOT is coordinating with
USFWS on this matter for documentation in the BA.

These orchid sites are considered “medium” (Golden) and “small” (Clear Creek Canyon) in overall size
(Fertig, Black, and Wolken, 2005), and there are numerous other extant sites in Colorado, some with
thousands of plants, which appear currently to be stable. The potentially affected sites are not believed to
be critical pollinator vectors or otherwise genetically interchanging with other orchid sites. Therefore,
even if both known sitesin the action area were extirpated over time, the loss of these sites would not be
anticipated to lead to extinction of the speciesin Colorado or range-wide.

No other actions, occurring or planned, are known or suspected to be adversely affecting this plant in the
action area. Potential adverse impacts associated with the action alternatives could add to a cumulative
loss of plants or sites range-wide, if plants at the sites were to be extirpated. Such loss could contribute to
adecline in the species across its range. But, because many sites appear stable, some of which have
conservation measures in place, and the total number of plantsisincreasing as new surveys are conducted
and new sites are being documented, such loss would not be expected to likely jeopardize the continued
existence of the species acrossits range.

Effects Determination

Under the action alternatives, for the reasons stated above, a determination of “May Affect, Likely to
Adversely Affect” (MA, LAA) iswarranted for Ute ladies -tresses orchid.

Western Prairie Fringed Orchid (Platanthera praeclara), T

The western prairie fringed orchid is aperennia herb in the flowering plant family Orchidaceae, Genus
Platanthera.

Species Status and Distribution

The western prairie fringed orchid wasfirst listed as threatened on September 28, 1989. It is currently
designated as threatened over its entire range. Within the area covered by thislisting, this speciesis
known to occur in lowa, Kansas, Minnesota, Missouri, North Dakota, Nebraska, and Oklahoma and in
Canada (Manitoba). USFWS Great Lakes-Big Rivers Region (Region 3) isthe lead region for this entity.

This speciesis known from 172 extant occurrences in the western Central Lowlands and the eastern Great
Plains of the U.S. and the Interior Plains of Manitoba, Canada. There are only four large populations, all
of which are in the northern part of the range, and which feature 1,000 or more plants. All of the
populations observed in Kansas, Missouri, and Oklahoma are smaller than 50 individual plants
(NatureServe, 2005b). The speciesis not known to occur in Colorado.

The action areafor this speciesisthe project Corridor area of maximum direct disturbance potential, and
all downstream areas containing known sites or suitable habitat potentially influenced by the possible
water depletions. Downstream action areas include only the mainstem of the Platte River in Nebraska,
and not any watersheds in Colorado or west of EMJT, because they are not considered suitable habitat for
this species. The closest known site to the project areais a historic site documented in 18910n the
mainstem of the Platte River near Kearney, Nebraska. The site, containing an unknown number of plants,
has not been relocated since 1891, and its current status is unknown (Sather, 1996; and USFWS pers.
comm. with S. Popovich, 2005). It is possible the site has been extirpated. Thisis the only population that
would be considered to be potentially affected by this project. The mainstem of the Platte has been
significantly altered hydrologically, and the potential for additional undocumented sites to exist along the
Platte under the current habitat conditionsis low (USFWS pers. comm. with S. Popovich, 2005).
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Species Life History and Habitat Requirements

The western prairie fringed orchid is atallgrass prairie species, growing as high as about 4 feet and

arising from an underground tuber. The plant produces a showy inflorescence, with up to two dozen white
flowers arranged in a spike, and featuring fringed petals and having the longest nectar spur of any North
American orchid. The plant commonly grows on moist, calcareous or subsaline prairies and sedge
meadows (NatureServe, 2005b).

Declines in the numbers of this plant may be attributed to the past loss of most of the native tallgrass
prairiein North America and conversion to agricultural uses. Current threats may aso include conversion
of remaining prairie to croplands, overgrazing, intensive hay mowing, drainage, fire suppression,
collecting, and use of herbicides (NatureServe, 2005h).

Effects of the No Action Alternative and Rationale
Direct and Indirect Effects

It isunknown if the historic siteislocated directly on the Platte River, or if the siteis off the river and
located on an upstream tributary that potentially may not be influenced by hydrology of the mainstem of
the Platte (USFWS pers. comm. with S. Popovich, 2005). For analysis purposes, it is assumed that the site
isstill extant and islocated directly on the Platte River.

Aswith Ute ladies -tresses orchid, because no plant sites occur or are expected within the Corridor, there
are no direct effects on this orchid from the presence and maintenance of 1-70. Because no water
depletions are associated with current [-70 operations, water depletion is not a contributory factor.

Indirect effects on water quality associated with 1-70 operations and maintenance (that is, interdependent
actions) are unknown but could be occurring. However, any changesin water quality or chemistry due to
annual herbicide roadside applications for controlling noxious weeds, and winter sanding, salting, and de-
icing agents added to roadways are not considered to be measurable as far downstream as the mainstem of
the Platte. Therefore, it is concluded that no measurabl e effects or adverse impacts on the Kearney site are
believed to be occurring from current 1-70 operations.

Cumulative Effects (ESA)

There are no known or anticipated direct or indirect effects from I-70 in the Corridor area; thus, there are
no contributions to cumulative effects.

Cumulative Impacts (NEPA)

Because there is no evidence that adverse impacts are occurring and are significant, it is concluded that
the presence of [-70 and its current operations are not contributing to a net loss or gain to viability of the
species at known sites or across its range. There are no measurable direct or indirect effects, and thus no
contributions to cumulative impacts.

Effects Determination

Under the No Action Alternative, for the reasons stated above, a determination of “No Effect” (NE) is
warranted for western prairie fringed orchid.

Effects of the Action Alternatives and Rationale
Direct and Indirect Effects

Construction and maintenance of the action alternatives, including the Preferred Alternative, would not
occur in areas of known or suspected western prairie fringed orchid populations; therefore, no direct
effects are anticipated. Maintenance practices, and materials application rates and techniques, would be
anticipated to remain the same or increase slightly over current conditions, and to be immeasurable as far
downstream as the mainstem of the Platte.
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According to USFWS, including an intra-service biological opinion (USFWS, 1996) of federal agency
actions resulting in minor water depletions affecting the Platte River system, any depletion to the Platte
River basin constitutes an action that may affect, and is likely to adversely affect, downstream threatened
species, including this orchid, that depend on the river for their existence. Depletions to the Platte River
system due to CDOT activities are addressed by the State of Colorado’ s participation in the SPWRAP
through the MOA as described in paragraph 4.a. of the MOA. The State has made and continues to make
financial and other contributions to the PRRIP. In addition, SPWRAP has created a “ Class X-1”
membership specifically for and limited to the State of Colorado for diversions and depletions by State
agencies that are comparatively small. CDOT fallsinto this category because their typical depletive
activities such as wetland creation and water quality ponds, as well as water used for compaction,
concrete, and dust control do not generally require large amounts of water. According to the MOA,
contributions previously made are deemed payment of all SPWRAP assessments for the Class X-1
membership for the duration of the First Increment of the PRRIP, which expiresin 2020. However,
because the FHWA is funding the project, Section 7 consultation is required to satisfy FHWA's
obligation under the ESA.

An analysis of effects on federally listed species downstream in Nebraska resulting from the Project’s
Preferred Alternative will be completed during Tier 2 processes, as CDOT cannot anticipate depletions at
the Programmatic level of design. CDOT, as a Colorado State agency and participant in the PRRIP, will
also complete a PRRIP template biological assessment during Tier 2 processes and submit it to the

Service for streamlined Section 7 consultation provided by participation in the PRRIP. CDOT is
coordinating with the Service on this matter for documentation in the BA; following streamlined
consultation and the Service' sissuance of abiological opinion, project-level depletionswill be monitored
annually by CDOT and reported to the Service. In the interim, as concluded by the 1996 USFWS intra-
service biological opinion, the temporary water depletions associated with the proposed action
alternatives could be reasonably expected to possibly adversely affect the Kearney site, if it is extant.

Cumulative Effects (ESA)

No State or private activities are reasonably certain to occur within the action area; thus, there are no
contributions from them to cumulative effects.

Cumulative Effects (NEPA)

Aswith Ute ladies -tresses orchid, numerous long-standing and ongoing water withdrawals and
augmentations from the action area, including the recent Guanella Reservoir water depletions, could
cumulatively be adversely affecting the Kearney site. According to USFWS, any depletion to the Platte
River basin (roughly defined as the Palmer Divide north and the Continental Divide east in Colorado)
constitutes an action that may affect, and is likely to adversely affect, TES species that depend on the
river for their existence. To comply with the SPWRAP, an analysis of effects on ESA species downstream
in Nebraska resulting from the Preferred Alternative isrequired in the BA. These effects will be examined
during Tier 2 processes and will be submitted to USFWS for streamlined Section 7 consultation under the
ESA. CDOT is coordinating with USFWS on this matter for documentation in the BA.

Effects Determination

Under the action alternatives, for the reasons stated above, a determination of “May Affect, Likely to
Adversely Affect” (MA, LAA) iswarranted for the western prairie fringed orchid.
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BR.4. USFS Biological Evaluation

This section of the BR presents the biological evaluation of sensitive species and MIS for the WRNF and
the ARNF. Included are descriptions of the distribution; natural history; environmental baseline; direct,
indirect, and cumulative effects of alternatives,; and a determination of effects and rationale for each
species of mammals, birds, fish, invertebrates, and plants. These discussions are based on the best
available scientific information. The source of data for each speciesis set out in Table BR - 12.

Table BR - 12. Source of Mapping Data for Sensitive Species Evaluated

Vegetation Map Units*

Species ‘ Data Source or NDIS Map Elements

Pygmy shrew Vegetation Map Units 3,7,10,12,17
River otter NDIS Overall range
American marten Vegetation Map Units 7,10,12,15,18
North American wolverine Vegetation Map Units 2,10,17

NDIS Winter range
Bighorn sheep Summer range

Lambing areas

Northern goshawk Vegetation Map Units 3,10,14

NDIS Nesting area

American peregrine falcon : .
Potential nesting area

White-tailed ptarmigan None of the alternatives would have an impact on mapped alpine tundra vegetation.
Boreal owl Vegetation Map Units 3,10,12,13,16
Flammulated owl Vegetation Map Units 3,7,10,14,17
Black swift No GIS mapping available. Specific nesting habitat near waterfalls or in wet cave entrances.
Brewer's sparrow Vegetation Map Units 16
American three-toed woodpecker Vegetation Map Units 7,10,14,17
NDIS Nest sites

Winter concentration
Bald Eagle Winter range

Communal roosts

Roost sites
Olive-sided flycatcher Vegetation Map Units 3,7,8,10,14,17,18
Boreal toad (Also MIS) NDIS Current range

Populations on WRNF well removed from the Corridor. No known populations on ARNF. No

Northern leopard frog impacts calculated.

Colorado River cutthroat trout (Also

MIS) NDIS Impacts calculated to linear feet of the Blue and Eagle rivers.

No disturbance by alternatives in the upper Eagle River (above Dowd Canyon) where bluehead

Bluehead sucker
suckers are present.

Alternatives would have no direct effect on wetlands and riparian areas in the mainstem of the
Flannelmouth sucker Colorado River in Glenwood Canyon (below milepost 134), or in the Blue River above Lake
Dillon where flannelmouth suckers are present.

*Vegetation Map Unit Key: 1 - Alpine meadows - tundra, 2 — Aspen forest, 3 — Barren land, 4 — Douglas-fir forest, 5 - Grass/forb meadows,
6 — Lodgepole pine forest, 7 — Mountain shrubland, 8 - Pifion-juniper woodland, 9 — Ponderosa pine forest, 10 - Sagebrush shrubland, 11 — Spruce-
fir forest, 12 — Montane riparian areas and wetlands, and 13 — Montane aquatic environments

New Vegetation Map Unit Key: 1 Agricultural, 2 Alpine Meadows — Krummholz , 3 Aspen Forest,4 Barren Land,5 Bristlecone - Limber Pine
Forest,6 Developed,7 Douglas-Fir Forest,8 Grass / Forb Meadows,9 Lakes & Ponds,10 Lodgepole Pine Forest,11 Mixed Forest, 12 Mountain
Shrubland,13 Pinyon-Juniper Woodland,14 Ponderosa Pine Forest,15 Riparian Forest and Shrub,16 Sagebrush Shrubland,17 Spruce - Fir Forest,
18 Wetland (general) / Water
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BR.4.1 Sensitive Species

This section discusses habitat, overall distribution, and potential for each species presented to occur in the
Corridor. Only those USFS-sensitive speciesidentified as likely to be present or be influenced by the
project on National Forest System Lands in the Corridor APE are presented below. These discussions are
based on the best available scientific information.

BR.4.1.1 Mammals

Pygmy Shrew (Microsorex hoyi montanus), FS

The pygmy shrew isasmall mammal in the family Soricidae, genus Microsorex, because it is the smallest
of the North American shrews in the genus Sorex. The fur of Colorado specimensis dark brown with an
indistinctly bicolored and relatively short tail. Their weight averages between 2 and 5 grams

(Brown, 1966; and Armstrong, 1972). The pygmy shrew is currently documented to occur on ARNF
lands. On WRNF lands, the species or habitat is suspected to occur but unconfirmed. Although the pygmy
shrew israted as globally secure (G5), its distribution in Colorado isrestricted, and its state ranking is
imperiled (S2).

Distribution

The pygmy shrew is distributed through most of boreal Canada and Alaska with populationsin the
contiguous U.S. limited to the northern Rocky Mountains, Great Lakes Region, and New England.
Digiunct populations extend into the Southern Rockies (for example, northern Colorado) and the
Appalachians (widespread and locally abundant in Virginia) (NatureServe, 2006).

Before 1961, this species was not known to occur south of Montana (Fitzgerald et al., 1994). Distribution
in Colorado is a discontinuous population that occurs from the central southern Rocky Mountains north to
just across the Wyoming border and is restricted to elevations above 9,600 feet. This discontinuous
population may represent relict holdovers from the glacial periods (Fitzgerald et a., 1994).

Pygmy shrews have been documented in Grand, Gunnison, and Larimer counties in Colorado
(NatureServe, 2006). The first pygmy shrew specimensin Colorado were from a small sphagnum bog in a
coniferous forest, at 9,700 feet in elevation (Pettus and Lechleitner, 1963). Since that time, pygmy shrews
have been documented on Rabbit Ears Pass in northwestern Grand County (Vaughan, 1969), near Gothic
in Gunnison County (DeMott and Lindsey, 1975), and west of Fort Coallins (USFS, USDA, 2005a). All
captures to date have been above 9,600 feet in elevation. However, there is no documentation of pygmy
shrew occurrence in the I-70 Corridor.

Given the wide range of habitats used by pygmy shrews, the Corridor could include potential pygmy
shrew habitat in riparian areas, wetlands, and moist lodgepole pine, spruce-fir, and aspen habitats. Lack of
information about this species in Colorado makes it difficult to estimate the current population size or
trend for this species (NatureServe, 2006). Because the species seems to use many types of moist habitats,
the habitat trend on the WRNF, the ARNF, and the higher elevation Corridor in general is expected to be
stable. This may be a reasonable premise because the more kinds of habitats used by a species, the less
likely that the loss of one kind of habitat would cause aviability risk to the species overall. For example,
the ek is also a habitat generalist. On aglobal scale, thereislittle reason to believe that a significant
decline has occurred (NatureServe, 2006).

Natural History

Pygmy shrews use a variety of moist habitats, preferring grassy openings within a boreal forest matrix
(NatureServe, 2006). The species has been found in subal pine forests and parklands, clear-cut and
selectively logged forests, forest-meadow edges, boggy meadows, willow thickets, and aspen-fir forests.
Pygmy shrews build runways under stumps, fallen logs, and litter. The species breed once per season in
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the warmer months and may have up to eight young in the litter. Diet is mainly insects and other
invertebrates (NatureServe, 2006; and Fitzgerald et a., 1994). Little is known about its natural history;
however, like other shrews (Sorex spp.), it eats awide variety of insects and carrion and has a voracious
appetite (Fitzgerald et al., 1994).

Environmental Baseline

The pygmy shrew is a sensitive species of the Rocky Mountain Region of the USFS. Areas of the
Corridor above 9,600 feet that might contain suitable, moist, forested habitat include the Vail Pass area
(milepost 185 to Frisco at milepost 200) and the Continental Divide area (milepost 210 near Dillon to
near Silver Plume at milepost 225).

Pygmy shrew habitat within the Corridor includes aspen forest, Douglas-fir forest, lodgepol e pine forest,
mountain shrubland, and spruce-fir forest. These vegetation types areillustrated on Figure BR - 3 (Maps
1-7).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Impacts from alternatives in higher elevation, moist, forested habitats would have the potential to directly
and indirectly affect pygmy shrews in habitats where they occur. The pygmy shrew appears to occur only
in forested habitats at elevations above 9,600 feet in Colorado. All action alternatives would affect some
potential habitat areas on either side of the EIMT and on Vail Pass above 9,600 feet elevation, and could
directly affect some individual shrews. The Minimal Action Alternative would not involve construction of
athird bore at EIMT and, therefore, is expected to have the least impacts. However, because little is
known about the distribution of pygmy shrewsin Colorado (Fitzgerald et al., 1994), it is difficult to
estimate the impact of habitat loss at population levels.

All action alternatives could have direct impacts on habitat in the Vail Pass (WRNF lands) and
Continental Divide (WRNF and ARNF lands) segments of the Corridor. Table BR - 13 and

Table BR - 14 provide the estimated direct impacts on potential pygmy shrew habitat. Impacts of the
Preferred Alternative on WRNF lands would range from 10.8 acres for the Minimum Program 65 mph
and Maximum Program 65 mph to 11.3 acres for the Minimum Program 55 mph and Maximum Program
55 mph. Impacts of the Preferred Alternative on ARNF lands would range from 3.1 acres for the
Minimum Program (55 or 65mph) to 6.5 acres for the Maximum Program (55 or 65mph).

Of all of the alternatives, Combination Six-Lane Highway with Rail and Intermountain Connection would
have the most direct impacts on pygmy shrew habitat from construction footprint and support activities
for the total Corridor on the WRNF and on the ARNF. The Minimal Action and Six-Lane Highway 65
mph alternatives would have the |east direct impacts on the WRNF, whereas the Advanced Guideway
System aternative would have the least impacts on the ARNF.

Table BR - 13. Direct Impacts on Pygmy Shrew Habitat (acres): Preferred Alternative

Minimum Program Maximum Program
Specific Highway Improvements | Combination 6-Lane Highway
with AGS with AGS
55 mph 65 mph 55 mph 65 mph
WRNF 11.3 10.8 11.3 10.8
ARNF 3.1 3.1 6.5 6.5

Data provide the minimal to maximum impacts for the Preferred Alternative.
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Table BR - 14. Direct Impacts on Pygmy Shrew Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination

Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal with Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 5.3 15.7 | 6.7 9.5 9.5 7.6 5.8 7.6 19.0 11.3 12.7 12.7
ARNF 2.1 5.3 0.9 1.4 1.4 2.9 3.0 4.6 8.7 6.5 6.3 6.3

Road effect zone-related impacts such as noise, the barrier effect of the highway, potential for roadkill,
and winter maintenance activities would not appreciably affect this species; the reason being that their
home range is so small due to the individuals being so small. Indirect effects from all action aternatives,
except the Minimal Action Alternative, could affect habitat of the pygmy shrew by possible increased
Forest visitation. Public use of trails within suitable habitat could contribute to the threat of shrew
trampling.

The Combination aternatives are associated with possible induced growth in Summit and Eagle counties.
The Transit and Highway alternatives are associated with possible induced growth in Eagle County.
However, most induced development would occur below 9,600 feet in elevation, and for Transit
aternatives, induced growth is expected to occur near urban areas. Possible increased visitation to the
WRNF and ARNF is associated with all alternatives except the Minimal Action Alternative. Combination
aternatives would have the greatest potential for increased visitation, followed by Transit alternatives.
Transit alternatives are expected to increase visitation to developed recreation areas such as ski resorts,
while Highway alternatives are expected to increase dispersed recreation activities such as hiking. The
effect of this greater visitation is the greater potential for trampling individual shrews, creating new trails
that may have barrier effects, and packing winter snow that could delay shrew activity in the spring.

Cumulative effects on pygmy shrews could result from a mountain pine beetle epidemic in lodgepole
pine. Effects of such an epidemic could include the loss of mesic coniferous habitats within the project
area due to reduced canopy cover and increased understory exposure. Certain forest management
activities might affect pygmy shrews including harvest activities where overhead cover and forest floor
vegetation are disturbed; construction of forest roads that remove habitat, compact soil surfaces, and
possibly create barriers for dispersal; trail construction; and construction of new recreational facility sites
and ski-related resorts. Reduction in potential habitat, compacted soil and snow, and potential dispersal
barriers are the overall possible outcomes from these forest management activities. However, no
measurable impact on the Forest populations of pygmy shrews are expected as aresult of indirect and
cumulative impacts from any of the action alternatives since this species seems to be a generalist that has
adapted to many habitat types and conditions.

No Action Alternative

The No Action Alternative is associated with increased traffic and congestion on |-70, and possible
reduction of forest visitation. The No Action Alternative would not cause any further impacts on pygmy
shrew habitat, but other activities, such as forest management, a mountain pine beetle epidemic, or the
potential for roadkill could still affect the shrew.
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Determination of Effects and Rationale
Action Alternatives

All action alternatives possibly may adversely impact individuals. However, because the speciesisa
generalist that uses many different habitat types and conditions, prefers habitat above 9,600 feet elevation,
and has been documented in four counties that are not Corridor counties, the action alternatives are not
likely to result in a loss of viability in the planning area, nor cause a trend to federal listing. While
there may be site-specific differences by alternatives, there would be no measurabl e differences among
the action aternatives on Forest populations of the shrews. The action aternatives would affect habitat
and possibly individuals on both the WRNF and the ARNF.

No Action Alternative

The No Action Alternative would not directly impact potential WRNF or ARNF habitat. However, the
barrier effect of 1-70 would remain. Therefore, this alternative may adversely impact individuals but
not likely to result in a loss of viability in the planning area, nor cause a trend to federal listing.

River Otter (Lontra canadensis), FS

A large mustelid, otters are found in riverine habitat with low to moderate gradients. They aso are found
in forested, herbaceous scrub/shrub wetlands and riparian areas. They are active in winter, even in fresh,
deep snow and may be active at any time of day (NatureServe, 2006). River otters are known to occur on
the ARNF, are considered likely to occur on the WRNF, and are classified as a sensitive species on both
forests.

Distribution

Theriver otter has alarge range in much of North America north of Mexico; the population trend is
relatively stable; reintroductions and management efforts have improved conservation status
(NatureServe, 2006).

A population density of 1 per 2.2 miles has been recorded in Michigan (Baker, 1983). In Idaho, density
was 1 family group and 1 to 3 subadults or nonbreeding adults per 9.3 miles of waterway, plus 1 breeding
adult male for each 12 to 18 miles of waterway (NatureServe, 2006).

The river otter once occupied most of the major river drainages in Colorado but was extirpated.

Beginning in 1976, Colorado initiated restoration efforts (USDA, 2005a). Otters were first introduced into
Cheesman Reservoir on the South Platte River. Other introductions have occurred in the Gunnison,
Piedra, and Doloresrivers and in the headwaters of the Colorado River. Reproduction appears successful
in the Rocky Mountain National Park population, and colonization is occurring outside the park

(USDA, 20054). Overall, from 1976 through 1991, 107 river otters trapped in several states and Canada
were released into Colorado streams. The outcome of Colorado’ sriver otter reintroduction program is
considered uncertain (USDA, 2005a).

Natural History

Home range typically islinear; 20 to 30 miles for a pair or males; less for females with young. Otters may
hunt over as much as 50 to 60 miles of stream during the course of 1 year (NatureServe, 2006).

Implantation of eggsis delayed 8 months or more. Gestation, including delayed implantation, lasts 9 to

12 months. In many areas, births peak in late winter to early spring. Litter sizeis 1 to 6 (with an average
of 2 to 3), with 1 litter per year. Young may first enter the water at about 7 weeks, are weaned at about 3
months, and stay with the mother for approximately 1 year. Males may rejoin the family after young leave
the den (NatureServe, 2006).
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When inactive, they occupy hollow logs, space under roots or overhang, abandoned beaver lodges, dense
thickets near water, or burrows of other animals. Such sites also are used for rearing young. They use
traditional haul-out sites along the banks of aquatic habitats and may travel long distances over land,
particularly in snow (NatureServe, 2006).

Otters feed opportunistically on aquatic animals, particularly fish (mostly slow-moving, mid-size species),
frogs, crayfish, turtles, insects, and sometimes birds and small mammals (NatureServe, 2006).

Environmental Baseline

Thereis potential habitat for ottersin the Corridor APE. There was asighting in the Eagle River near
Dowd Canyon severa years ago (K. Giezentanner pers. comm. with D. Solomon, 2006a). Because otters
are present in the Colorado River headwaters, their possible presence in the Eagle River is not
unreasonable. All populations of otters on the ARNF occur in drainages other than the Clear Creek
drainage where the Corridor is located.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

River otters would be susceptible to direct impacts from habitat |oss, degradation of water quality, water
depletions, construction activities, and possibly from an expanded road effect zone. The areas of potential
habitat most susceptible to these effects and that also have a good potential for otters to be present would
include the Eagle River from Dowd Canyon downstream to the confluence with the Colorado River.

Table BR - 15 and Table BR - 16 provide the estimated direct impacts on potential river otter habitat.
The Preferred Alternative is anticipated to have no impact on river otter habitat in the WRNF or in the
ARNF.

Among al of the alternatives, the Rail and Intermountain Connection, Bus in Guideway, Combination
Six-Lane Highway with Rail and Intermountain Connection, and the Combination Six-Lane Highway
with Busin Guideway alternatives would have the most direct impact on river otter habitat from
construction footprint and support activities on the WRNF. Other alternatives would not be anticipated to
have any impact on river otter habitat on the WRNF. Increased inputs of highway runoff and winter
maintenance runoff into aquatic habitats may have a negative impact on river otters, and these effects
would be greatest with the Combination Six-Lane Highway with Bus in Guideway alternatives.

No impacts on river otter habitat are anticipated to occur on the ARNF.

The resultant effect on otters from these potential impacts is to reduce the amount of habitat and force the
ottersto range farther afield to obtain cover and breeding sites. If water quality is degraded, prey species
for the otter may be decreased, forcing the otters to migrate to different streams where foraging may be
better. In both of these cases, individual otters would be at increased risk to be able to meet their food,
cover, and breeding requirements. Otters do move over land from one drainage to another, but thisis
usually high in the drainages and the potential for roadkill should be low.

Table BR - 15. Direct Impacts on River Otter Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 0.0 0.0 0.0 0.0
ARNF 0.0 0.0 0.0 0.0

Data provide minimal to maximum impacts for the Preferred Alternative.
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Table BR - 16. Direct Impacts on River Otter Habitat (acres): Action Alternatives Evaluated in the

Draft PEIS
Combination Combination
Six-Lane  Combination Combination Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Highway with  Diesel Bus in
Action IMC Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway
WRNF | 90 | 21 | 00 18 18 0.0 0.0 0.0 2.1 0.0 18 18
ARNF 1 00 | 00 | 00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Indirect effects on river otter habitat are numerous and include any effects on wetlands and riparian areas
that would contribute sediment, change water quality or chemistry, ater hydrology, or change the existing
vegetative cover at an occupied site. Possible induced growth could affect wetlands and aguatic habitats
that could potentially affect river otters. As areas develop along the Corridor, the potential for water
quality to be affected by increased runoff from paved surfaces, disturbed construction sites, and
landscaping inflows (such as golf courses, homes, and commercial areas) would become greater. The
greatest potential for induced growth would be associated with the Combination aternativesin the Eagle
River watershed. The Combination alternatives are projected to induce the greatest amount of growthin
Eagle County and moderate growth in Summit County. Indirect effects resulting from any water
withdrawals for construction would be short term and temporary and should not have any effect on
downstream populations.

Cumulative effects on river otters may include loss of wetland habitat, |oss or degradation of wetland
function, or loss of habitat connectivity between wetlands in areas where future developments are
planned, along with possible induced growth and visitation.

No Action Alternative

Effects on river otters and their habitat associated with the No Action Alternative may include similar
levels or even gradual increases of road maintenance solutions runoff and sediment loading of aguatic
habitats and wetlands. This assumes no additional construction of drainage or water quality mitigation for
the Corridor.

Determination of Effects and Rationale
Action Alternatives

The action alternatives would directly disturb some wetland and riparian habitat, but there can be no net
loss of wetlands under USA CE regulations, and other wetland areas may have to be enhanced. Due to the
high level of concern for sensitive species habitat, WRNF Standards and Guidelines were developed to
gresatly restrict management-related disturbance around wetlands and riparian areas. Similar goals on the
ARNF (# 4 and #7 under Biodiversity, Ecosystem Health and Sustainability) will direct management to
maintain and improve habitats for sensitive species. The Standards and Guidelines were designed to
achieve the goals of perpetuating water-related values and sustaining riparian areas. Differences among
alternatives are not measurable forest-wide and would vary only at the project level. Potential habitat for
river otters subject to project disturbance is restricted to approximately 37 miles of the lower Eagle River.
Therefore, the determination isthat all action alternatives may adversely impact individuals, but not
likely to result in a loss of viability in the planning area, nor cause a trend to federal listing.

No Action Alternative

The No Action Alternative would have no additional effects beyond current conditions. Effects from
current trends including riparian habitat degradation would continue. The road effect zone of 1-70 would
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remain in place. This alternative may adversely impact individuals, but not likely to result in a loss of
viability in the planning area, nor cause a trend to federal listing.

American Marten (Martes americana), FS

The American marten, often called the pine marten, is a medium-sized carnivorous mammal in the family
Mustelidae, genus Martes. It is weasel-like and smaller than an average house cat with a pointed face and
conspicuous, rounded ears. The long bush tail accounts for about one-third of the animal’ s total length.
Thelong, glossy, relatively stiff guard hairs and dense, silky underfur made the marten a target of
furtrappers prior to 1996 when trapping was halted. Marten average 1.1 to 2.6 pounds (Strickland and
Douglas, 1987). The speciesis currently documented to occur on ARNF and WRNF lands.

Distribution

Martens occur throughout Canada, Alaska, and the lower 48 states except for the Midwest and the South.
Natural re-establishment and reintroduction programs have contributed to a moderate comeback in some
areas of the northern U.S. (NatureServe, 2006). In Colorado, they occur in most areas of coniferous forest
habitat in the high mountains (Fitzgerald et al., 1994). Only the subspecies, Martes americana origenes,
isfound in Colorado (Fitzgerald et al., 1994). Martens have been isolated in Colorado from other marten
metapopul ations to the north by the Green River-Wyoming basin complex (Ruggiero et al., 1994).

The American marten islisted as a sensitive species in USFS Region 2 due to its dependency on a
specific habitat. Actual population numbers have rarely been determined. The marten is a Forest Sensitive
species with documented occurrences in both WRNF and ARNF. On the WRNF the marten population
located on the eastern White River Plateau may be isolated from other marten populations of Colorado
(Ruggiero et a., 1994). The Colorado River might serve as a barrier to connectivity within the WRNF.
Suitable habitat is present in montane forest areas of the Corridor. The American marten has a state
heritage status rank of 4, apparently secure in Colorado (NatureServe, 2006).

Adequate population data are unavailable for much of the species’ range other than harvest records, but it
is considered stable throughout its range. Adeguate population data are unavailable for much of the range,
but the total population sizeis at least several hundred thousand and the species can be regarded as secure
(NatureServe, 2006).

Winter track surveys (January and February 2003 and 2004) in the Williams Fork LAU on the ARNF
detected marten in multiple locations: 248 individual tracking stations detected marten in the Keyser
Creek and Kinney Creek drainages (Sulphur District files) (USDA, ARNF, 2004).

Problems that normally affect isolated popul ations (including the population in Colorado), such as
inbreeding, genetic drift, allele effects, and stochastic events, are not thought to be factors affecting these
isolated populations because they are so large. This suggests that sufficient habitat exists in these isolated
populations to outlast the processes that push isolated populations to extinction (Ruggiero et a., 1994).

Natural History

The American marten inhabits subal pine spruce-fir and lodgepole pine forests and is usually associated
with older and multi-aged stands with a high degree of forest floor structure. Marten foraging habitat
occurs within all structural stages of spruce-fir forest, lodgepole pine, and high-elevation riparian forest,
as well as mature and late-successional Douglas-fir habitat. The marten needs high canopy closures,
usually greater than 30 percent, and coarse woody debris and other forest floor objects such as rock piles,
slash, and stumps, to provide denning sites, access to prey, and protection from predators. Martens
consume various prey, but voles (Microtus spp.) and mice (Peromyscus spp.) constitute the majority
(Fitzgerald et al., 1994). Voles and other mice constitute 60 to 88 percent of a pine marten’s diet, but
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martens will also eat shrews, insects, and vegetable matter in Colorado (Gordon, 1986). Pine martens
usually hunt at night and are active year round (Buskirk et a., 1989).

Extremely dense stands of conifers are not suitable for marten occupation due to limited primary
production and resultant low small mammal populations. Riparian woodland areas are used for both
foraging and resting (Ruggiero et al., 1994). Martens den in tree cavities, logs, rock piles, and burrows.
Breeding occurs most commonly between late July and early September. The young martens are partly
furred. Their ears open at approximately three weeks, and their eyes open at dightly more than one month
of age. At approximately one and a half months, they can leave the nest, and they become very active
soon after that. The young are approximately adult size at three months (Fitzgerald et al., 1994).

Past logging and trapping for pelts led to extirpation in some areas. Populations are susceptible to decline
if over-harvested when food supplies are low. Loss/degradation of habitat due to timber harvest remains a
threat in some areas. Martens are tolerant of nondestructive intrusion such as hikers (NatureServe, 2006).

Environmental Baseline

Marten habitat in the Corridor consists of spruce-fir forest, Douglas-fir forest, lodgepol e pine forest,
aquatic montane habitat, and riparian habitat. These vegetation types occur throughout the Corridor as
illustrated on Figure BR - 3 (Maps 1-7). Marten foraging habitat occurs within all structural stages of
spruce-fir forest, lodgepole pine, and high-elevation riparian forest, as well as mature and late-
successional Douglas-fir habitat. Maintaining multi-storied, late-successiona standsisimportant to
healthy marten populations (Fitzgerald et al., 1994).

In general, the isolated populations of marten in Colorado are thought to be quite susceptible to human
actions. Problems facing marten populations today include the following: logging in late-successional
habitat causes habitat perforation and habitat |oss; and reduction or elimination of dead and down
structural components interferes with hunting and denning (Ruggiero et al., 1994). Martens have been
documented on both the WRNF and the ARNF, but no concerted effort to date has tried to document the
extent of the population. The Rocky Mountain states, including Colorado, maintain healthy and
apparently stable populations (Ruggiero et al. 1994), but population trends on the National Forests are
unknown.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Table BR - 17 and Table BR - 18 provide the estimated direct impacts on potential American marten
habitat. The impacts on American marten habitat in the WRNF of the Preferred Alternative would range
from 13.9 acres (Minimum Program 65 mph and Maximum Program 65 mph) to 15.4 acres (Minimum
Program 55 mph and Maximum Program 55 mph). In the ARNF, the impacts would range from 3.5 acres
for the Minimum Program (55 or 65mph) to 11.1 acres for the Maximum Program (55 or 65mph).

For the WRNF, the least impacts among all alternatives would be associated with the Advanced
Guideway System and Six-Lane Highway 65 mph aternatives, while the greatest impacts would be
associated with the Combination Six-Lane Highway with Rail with Intermountain Connection alternative.
For the ARNF, the least impacts would be associated with the Advanced Guideway System, Busin
Guideway, and Minimal Action Alternatives, while the greatest impacts would be associated with the
Combination Six-Lane Highway with Rail and Intermountain Connection, the Maximum Program 55 or
65mph, and the Combination Six-Lane Highway with Advanced Guideway System aternatives. Total
estimated acreage of suitable habitat on WRNF and ARNF is 986,800 and 806,000, respectively.
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Table BR - 17. Direct Impacts on American Marten Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 15.4 13.9 15.4 13.9
ARNF 35 35 111 111

Data provide minimal to maximum impacts for the Preferred Alternative.

Table BR - 18. Direct Impacts on American Marten Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal with i Bus in Highway | Highway HOV/HOT with Rail and Highway Highway with  Diesel Bus in
i AGS Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway
WRNF 9.6 178 | 84 12.9 12.9 12.1 8.9 121 24.6 154 17.2 17.2
ARNF 2.4 5.8 1.1 1.6 1.6 5.3 5.3 7.6 13.9 111 10.6 10.6

In generadl, critical habitat for marten includes mature forest stands and/or secluded subal pine areas often
protected by wilderness status. The primary source of negative project-related effects for marten would
occur if the barrier effect of the highway were increased. Indirect impacts such as those associated with
vehicle callisions would include road effect zone-related disturbance and habitat perforation due to
possible induced growth. However, development activitiesin areas of old-growth forest are highly
unlikely.

Alternative-specific impacts on marten would include possible induced growth, associated with all action
alternatives, except the Minimal Action Alternative, which is expected to lead to increased recreational
usesin the Corridor during winter, resulting in expansion of ski areas, snowshoeing, and snowmobile use,
all of which compact snow and increase frequency of human presence. Increased snow compaction
affords other carnivores the ability to access deep snow areas that are typically hunted only by marten.
Thisincrease in competition for resources may be detrimental to the marten. Road effect zone-related
disturbance and habitat perforation due to increased human activity also would likely affect marten. These
impacts could potentially have popul ation-wide effects, as well as effects on individuals. The
Combination alternatives would be associated with the greatest possible induced growth in Eagle and
Summit counties, as well as the greatest chance for increased visitation in the WRNF and the ARNF. The
Highway alternatives would be associated with possible moderate growth in Eagle County and possible
increased visitation to the WRNF and the ARNF, including increased dispersed winter recreation. Transit
alternatives might induce growth near urban areas and increase visitation to developed recreation areas in
WRNF and ARNF, such as ski areas.

The barrier effect of 1-70 would have the potential to affect marten in habitats at €l evations above 9,000
feet. Spruce-fir and lodgepol e pine stands occur on both sides of the highway from approximately
milepost 175 to milepost 220. Evidence suggests that the existing highway’ s barrier effect would impede
traditional marten movement between areas north and south of the highway. Martens are relatively small
animals, and guardrails and cement barriers could be significant barriers. The end result on marten is that
the population (and their gene pool) may be fragmented. If thisis the case, then the separated populations
may experience lowered reproductive vitality compared to asingle, larger population. Lowered
reproductive vitality could possibly lead to a decline in the fragmented popul ation.
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Linkage zones are rated most susceptible to impact by the Combination Six-Lane Highway with Rail and
Intermountain Connection alternative, followed by the Combination Six-Lane Highway with Advanced
Guideway System and the Rail with Intermountain Connection alternatives. Each of these alternatives
would have more than 250 acres of linkage area affected. Similar but lower levels of impacts on linkage
areas would result from the other Transit aternatives and the Highway aternatives. The Minimal Action
Alternative would have the least effect on linkage areas, and the No Action Alternative would have no
additional effect.

Cumulative impacts would include possible direct impacts on habitat, barrier effects of the transportation
corridor, and road effect zone-related disturbance and habitat fragmentation from possible induced growth
(Combination and Highway alternatives only), possible induced Forest visitation (Combination, Transit,
and Highway alternatives), and planned growth in the Corridor watersheds. Marten also would probably
be sensitive to impacts occurring in lynx linkage areas (as identified previously in Environmental
Baseline), as these zones represent connections between large blocks of undeveloped forest habitat that is
important to both species. Impacts could potentially have population-wide, as well asindividual, effects
until animals find and use the safe crossing structures planned.

Cumulative effects within the Corridor area also would include the infestation of mountain pine beetles
causing significant mortality of mature and late-successional |odgepole pine. Lodgepole pinein this
portion of the WRNF is expected to experience stand replacement due to the mountain pine beetle
epidemic, with all large trees killed. As such, these stands will no longer function as late-successional
stands and will be, in effect, early seral stages. The late-successional stand value for foraging by marten
will have been removed.

Other cumulative impacts on National Forest System Lands would include vegetation management of
habitat, especialy interior forests. The main action that would affect interior habitat is timber
management. V egetation treatments that change mesic, forested habitats to xeric openings or to low
density forest, would result in a shift in primary forage species (voles and red squirrel) to deer mice,
which would subsequently result in decreased habitat capabilities for marten. Clearcuts that are small in
size (1to 7 acres), and limited to less than 300 feet in width, would reduce some of the negative impacts
on this species. Ski area and other recreation development may affect some marten habitat, but because
these types of development are restricted from development in wetlands, the acreages affected from these
actions would be small. Other impacts can occur, such as wildfire and infestations or disease, but these
impacts are expected to be minor and generally not measurable forest-wide.

The 2002 WRNF Plan Standards and Guidelines will likely provide adequate habitat to maintain marten
distribution across the Forest. Forest-wide Standards and Guidelines for retaining and managing dead and
down wood components provide the structure needed for meeting subnivean access requirements (Water
and Riparian Resources Standard #4 and Guideline #1; Soils Standard #7; Biodiversity Standards #2 and
#3) (USDA, 2002a). A requirement for retention of |ate-successional/old-growth spruce-fir, lodgepole,
and Douglas-fir habitats provides for a distribution across the forest of thisimportant community and
structural forest type (Biodiversity Standard #4) (USDA, 2002a).

In addition, MA 5.5 management prescriptions reduce the impact on thisimportant forest type by
eliminating spruce-fir from the timber base, requiring that a wildlife prescription determine the process
for altering the spruce-fir habitat components, thereby benefiting this conifer cover type and marten
before any harvest activities occur.

No Action Alternative

The current effects of 1-70 on marten, including the barrier effect of the highway, would remain under the
No Action Alternative because no additional crossing structures would be built, except possibly one near
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the top of Vail Pass. This overpass structure is currently in the planning process independent of the
proposed project aternatives.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would directly affect marten habitat to some degree, and all action alternatives
would have barrier effects in marten/lynx linkage areas, but the extent of such impacts would depend on
mitigation activities considered during Tier 2 studies. All action alternatives (except the Minimal Action
Alternative) are likely to have indirect and cumulative effects due to planned and possible induced growth
in the Eagle and Blue River watersheds. Combination alternatives would have the greatest cumulative
effects from possible induced growth in Eagle and Summit counties and from induced visitation in the
ARNF and the WRNF. Combination and Highway alternatives would be associated with possible
increased dispersed development and increased dispersed recreation activities. Transit alternatives would
be more closely associated with induced growth in existing urban areas and increased devel oped
recreation and would have fewer effects on marten habitat. All action aternatives may adversely impact
individuals, but not likely to result in a loss of viability in the planning area, nor cause a trend to
federal listing.

No Action Alternative

The No Action Alternative would have no direct impacts on marten habitat. However, barrier effects and
roadkills associated with increasing traffic and congestion on |-70 would continue to affect individuals.
No project mitigation measures, including crossing structures, would be associated with the No Action
Alternative. Therefore, the No Action Alternative may adversely impact individuals, but not likely to
result in a loss of viability in the planning area, nor cause a trend to federal listing.

North American Wolverine (Gulo gulo luscus), FS

The North American wolverine is a bear-like mustelid with massive limbs and long, dense, dark brown
pelage, paler on the head, with two broad yellowish stripes extending from the shoulders and joining on
the rump. Variable white or yellowish markings are often present on the throat and chest. The tail is
bushy. The feet arerelatively large (2.6 to 4.5 inches total length) with robust claws. Wolverines weigh
between 15 and 70 pounds and range from 2.9 to 3.6 feet in length. Females average about 10 percent less
than malesin linear measurements and 30 percent lessin mass (Hall 1981; Ingles 1965; Nowak 1991).
The species or habitat is suspected to occur on ARNF lands but is unconfirmed. The speciesis historically
documented to occur on WRNF lands but not in recent times. Andrews (1991) conducted a systematic
field survey during winter 1990-1991 in Rocky Mountain National Park and in nearby portions of the
ARNF. He found no evidence of wolverine and concluded that it was unlikely that a viable population of
wolverine was present. In their monograph on the mammals of Colorado, Fitzgerald et al. (1994) stated
that the status of wolverinesin Colorado was “ uncertain.”

The wolverine has been petitioned for listing as threatened or endangered throughout its range in the
contiguous U.S. It islisted as threatened by the states of California and Oregon, endangered in Colorado,
and protected in Wyoming (Ruggiero et al. 1994). USFS lists the wolverine as sensitive speciesin
Regions 1, 2, 4, and 6. The WRNF has identified it as a species of viability concern on the Forest. The
ARNF considers the wolverine a sensitive species with individuals or habitat suspected to occur on
ARNF lands but without present confirmation.

Distribution

Much of the following information on distribution, habitat, natural history, and environmental baselineis
directly from the WRNF (USDA, 2002a) and ARNF (USDA, 1997) Fina EIS documents.

Wolverines range from boreal and tundra areas of Alaska and Canada south to the boreal forestsin the
Rocky Mountains to Arizonaand New Mexico. They are less common in their southern distribution.
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Presently wolverines are found in the Northern Rockies in western Wyoming, western Montana,
northeastern Washington, and the Idaho Rockies. M ontana has the most viable population of wolverines
in the Rocky Mountains of the US (Hash, 1987).

Population densities of wolverines are low, even in optimal habitat conditions. Hash (1987) reported
population densities ranging from one wolverine/80 sq. milesin Canadato one wolverineg/25 sq. milesin
Montana. In Idaho, wolverine population densities were estimated at one wolverine/76 sg. miles
(Copeland, 1996).

Wolverine population numbers in Colorado are not currently known. It is possible that wolverines have
been extirpated from the state. Nead et al. (1995) speculate that population numbers were never very high
in Colorado and that a viable population does not presently exist in the state. Historic wolverine sightings
that have been verified by physical evidence such as the skin or a skull come from contiguous forested
montane areas from Rocky Mountain National Park to Telluride. Historical wolverine sightings have been
given ratings of A, B, C, or F, depending on the degree of certainty to which the animal wasindeed a
wolverine. “A” ratings are positive wolverine identifications, “B” ratings are probable identifications, “ C”
ratings are possible identifications, and “F’ ratings are negative (Byrne, 1995). There have been five
wolverine sightings in Colorado in the past 20 years (since 1980) with an “A” rating. These werein
Larimer, El Paso, Park, and Arapahoe counties. Of the 23 “B” rated sightings in Colorado in the past 20
years, only three were in the WRNF; two were in Eagle County, and one was in Gunnison County. Some
of the“A” rated wolverine identifications are confounded by the fact that six wolverines escaped from the
Cheyenne Mountain Zoo in Colorado Springs from 1966 to 1986, and two were released near Aspenin
1979 (Byrne, 1995).

Since 1982, there have been four “B” rated sightings on or near the ARNF (CDOW, 2005 in
USDA, 2005). Three of them werein Grand County and onein Larimer County. The most recent of these
sightings was 1992.

Although wolverine sightings have been reported regularly in Colorado’ s northern and central mountains,
this species’ recent presence is unconfirmed in the state (NDI'S, 2004). Abundance of this mammal in
Colorado also is unknown, but populations were never high (Fitzgerald et al., 1994). Because they
actively avoid areas of human activity, threats to this species include increased human activity from
recreational activities associated with trail use, ski areas, and other resorts, and fragmentation caused by
roads and development (USFS, 1999). Population trends in some parts of the speciesrange are
decreasing, but the trends in the southern Rocky Mountains and Colorado are unknown (there is possibly
no reproducing population in Colorado).

Hornocker and Hash (1981) reported that in Montana, 70 percent of all wolverine telemetry relocations
werein large areas of “medium or scattered mature timber.” More specifically, they were relocated most
frequently in areas of subalpine fir (Abies lasiocarpa). They were seldom found in areas of dense, young
timber, burned over, or wet meadow areas. Specific habitat preferences of wolverinesin Colorado are not
known; however, most of the sightings within the past 20 years in Colorado were located in spruce-fir and
alpine habitats.

Habitat fragmentation poses a serious threat to wildlife, especially for sensitive species such as the
wolverine. A land bridge is one way to mitigate the barrier effect of a highway corridor. A land bridge
currently exists where the EIMT passes underneath the Continental Divide. Proposals have been made to
construct other land bridges over the Corridor in the high country. Wildlife crossing structures including
overpasses and underpasses, in conjunction with wildlife fencing, are a demonstrated way to reduce

AV Cs and maintain landscape connectivity. Overpasses with vegetation are quite effective for alarge
spectrum of animals ranging from insects and amphibians to carnivores and ungul ates.
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Habitat

According to the WRNF 2002 Final EIS, no specific acreages for wolverine habitat are known because so
little specific quantifiable definitions of habitat are available, but it is assumed that at |east most of the
alpine and subal pine areas of the Forest is habitat, along with some lower elevation areas. Trends for
habitat throughout the species range are not known but are decreasing in some parts of its range due to
vegetation management activities. Habitat quality and quantity trends in Colorado and on the Forest are
not known because little is known about wolverine habitat in the southern Rocky Mountains and what is
known has not been monitored.

According to the ARNF 1997 Final EIS, wolverines are alow-density species throughout their range and
maintain a solitary existence. They mostly use subal pine coniferous forests and deciduous stands, with
hunting forays taking them into vanous meadow and shrub communities. They are considered mostly a
boreal species. The wolverine is an inhabitant of remote wilderness areas where development is unlikely
to occur, and although it is considered that they follow their prey to lower winter elevations, their large
home range and diversity in diet allow them to avoid conflicts with humans. Wolverines are believed to
eat mostly carrion and are opportunistic hunters (Ruggiero et al., 1994). They do not hibemate. Only one
individual has been positively identified in Colorado in the last 20 to 30 years and was near the Utah
border.

Natural History

The North American wolverine occurs in the boreal forests and tundra of Canada and the northern U.S.
Wolverines tend to avoid areas with human activity. Banci (1994) quotes Kelsall (1981) as stating that
wolverine “habitat is probably best defined in terms of adequate year-round food suppliesin large,
sparsely inhabited wilderness areas, rather that in terms of particular types of topography or plant
associations.” Specific preferred cover types tended to be associated with areas of high prey abundance or
avoidance of high temperatures and humans (studies cited in Banci, 1994). In the Rocky Mountains,
wolverines are found in coniferous forests. Ecotones with marshes, lakes, cliffs, aswell as habitat type
transitions, and elevational gradients also appear to be important habitat components (Hash, 1987).

The wolverine typically occurs at low numbers and has low reproductive rates with delayed sexual
maturity. Trapping may have influenced the local distribution and abundance of wolverinesin certain
areas of their range. Fragmentation may play arolein determining the ability of transient wolverinesto
colonize areas that are suitable but unoccupied. Human impact at natal sites has been identified as afactor
affecting the reproductive success of wolverines. This effect has a bearing on whether populations are
stable, increasing, or decreasing, thereby affecting the long-term survival of this species throughout its
range.

Wolverines typically breed from late spring to early fal. Young are typically born from January to April.
The use of natal denstypically begins between early February and late March, and females may use
multiple dens prior to weaning (Copeland, 1996). Wolverine dens are typically found in protected areas
such as caves, root wads, burrows, or snow tunnels (Hash, 1987).

Environmental Baseline

Potential American wolverine habitat on National Forest System Lands includes alpine meadows/tundra,
lodgepole pine forest, and spruce-fir forest. The Corridor includes high-€elevation habitat thought to be
suitable wolverine habitat. Both the WRNF and the ARNF contain high-elevation, rugged landsin the
Corridor between Vail and Silver Plume, where elevations range from 9,000 feet to 12,600 feet. These
areas are considered potential habitat due to elevation and presence of mature coniferous forest.

L odgepol e pine stands with a minor component of aspen occur at the lower elevations up to about 10,000
feet, and dense spruce and fir stands cover the area up to approximately 11,500 feet.

August 2010 I-70 Mountain Corridor PEIS
Page BR-89



Biological Report

Wolverines characteristically shun all human contact, including visual and noise intrusions. While there
were three “B” rated sightings (probable) on the WRNF, two were in Eagle County and one in Gunnison
County, from mountainous areas, not in the Corridor. There have been five“A” rated sightingsin
Colorado in the past 20 years (USDA, 2002b), only one of which wasin a Corridor county (Larimer).
That sighting was considerably north of the Corridor. None of the other “A” rated sightingswerein a
Corridor county. No specific information on the presence of wolverine in the Corridor has been
documented.

Direct, Indirect, Cumulative Effects of Alternatives
Action Alternatives

Major risk factors for the species have been mortality through trapping (illegal since 1997) disturbance to
individuals through human interactions, and fragmentation of habitat through vegetation management.
Relatively small amounts of additional wolverine habitat would be directly affected by any of the
alternatives because the Corridor intersects only minor amounts of mature forest stands. The existing I-70
highway aready bisected some mature forest stands. A land bridge over the EIMT would allow wolverine
to access habitat on both sides of the Corridor. Habitat in the Vail Pass areais aso bisected, but no safe
corridor crossing opportunities exist in that area.

Table BR - 19 and Table BR - 20 provide estimated direct impacts on potential American wolverine
habitat. In general, important habitat for wolverine includes mature forest and/or secluded areas, often
protected with wilderness status. Therefore, the primary source of negative project-related effects for
wolverine would be the barrier effect of the highway. Impacts on American wolverine habitat in the
WRNF from the Preferred Alternative would be 8.4 acres for both the Minimum Program (55 or 65 mph)
and the Maximum Program (55 or 65mph). On the ARNF, these impacts would range from 3.1 acres for
the Minimum Program (55 or 65 mph) to 6.5 acres for the Maximum Program (55 or 65 mph).

For the WRNF, the greatest potential for effects on wolverine among all alternatives would result from
the Combination Six-Lane Highway with Rail and Intermountain Connection alternative. The least
amount of habitat disturbance for an action aternative would result from the Minimal Action and
Advanced Guideway System alternatives. For the ARNF, the greatest potential for effects would also
result from the Combination Six-Lane Highway with Rail and Intermountain Connection alternative,
while the fewest impacts would result from the Advanced Guideway System alternative.

Table BR - 19. Direct Impacts on American Wolverine Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 8.4 8.4 8.4 8.4
ARNF 3.1 3.1 6.5 6.5

Data provide the minimal to maximum impacts for the Preferred Alternative.
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Table BR - 20. Direct Impacts on American Wolverine Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination

Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal with Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 3.2 114 | 45 5.6 5.6 5.5 55 5.6 141 8.4 8.5 8.5
ARNF 2.1 5.2 0.9 1.4 1.4 2.9 3.0 4.6 8.6 6.5 6.3 6.3

Indirect effects would include road effect zone-related disturbance and habitat fragmentation due to
induced growth. However, action aternatives would include devel oping crossing structures into the
design.

USFS actions that may affect wolverine populations include timber management, fire management,
recreation, developments, utility corridors, ski areas, and large resorts. Because little detailed information
is known about the specifics of wolverine habitat needs, habitat management prescriptions that encompass
the life needs of lynx and American marten (Martes americana) also will benefit wolverines at the stand
level (Banci, 1994). The 2002 WRNF Plan directs management for lynx, including maintaining denning
and other habitat, and limiting or restricting actions that may result in disturbance or habitat alterations,
such as ski area devel opments, winter recreational use, and vegetation management. While these
Standards and Guidelines are not specifically designed for wolverine management, they will likely
provide many of the habitat and solitude requirements for wolverines. Recreation poses a significant risk
factor for wolverines especially in the late winter to early summer during denning and kit rearing seasons.
Copeland (1996) found that wolverines abandoned their dens as aresult of contact with field personnel.

The WRNF includes approximately 754,000 acres of wilderness, about one-third of the Forest. All of
these eight wilderness areas include most of the alpine and subalpine areas of the Forest and represent the
majority of the possible wolverine habitat on the Forest. These wilderness areas allow no vegetation
trestments (except for prescribed fire) or motorized or mechanized recreational use. Some of these areas
receive considerable hiking and horse riding use in the summer, but these activities generally occur only
along established trails. Very few activities occur in these areas in the winter. Because the acres of
wilderness area do not change by alternative, potential impacts would generally be the same for all
aternatives.

Eight wilderness areas have been designated on the ARNF, representing 295,572 acres, or approximately
23 percent of the Forest. Of those acres, 78 percent isin alpine, spruce-fir, and spruce-fir-lodgepole pine
stands. Forest Plan management emphasis will be to allow natural processes to be maintained or
improved within wilderness, while identifying unacceptable impacts created by human use. Recreational
use will be more intensely managed and may result in the loss of some types of opportunities

(USDA, 1997). Wilderness use close to the Front Range population is increasing slightly, while more
remote areas on the ARNF have stable or decreasing use. With a projected population increase of one-half
million people in Colorado’s Front Range by the year 2010, it is expected that wilderness use will
continue to show some moderate increases (USDA, 1997). Any increases in wilderness use may serve to
decrease the suitability of the area as wolverine habitat.

Additionally, the ARNF contains 38 roadless areas totaling 330,230 acres. These large, unroaded tracts
provide the Forest with opportunities to manage for potential wilderness areas and effective wildlife
habitat, among other uses (USDA, 1997). To the degree these areas are managed for wilderness and
wildlife habitat, they have a greater potential to serve as wolverine habitat.
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Forest Plans will maintain linkages and corridors between refugia/suitable habitats. Transient and
dispersing wolverines may play an important role in maintaining viable wolverine populations

(Banci, 1994). Forested landscape linkage areas were identified to provide areas for landscape scale
movement, migration, and dispersal of forest carnivores and other wide-ranging wildlife species between
forested landscapes across the Forest. Human use and management activities are restricted in these areas.

Guidelines and standards in the ARNF Forest Plan include protecting landscape linkage areas that
facilitate multidirectional movement of species among important habitats such as | ate-successional
forests, high-elevation tundra, meadows and forests, lower-elevation forests, shrublands, and prairies
(Guideline 40). One Standard (50) in the Plan is to manage activities to avoid disturbance to sensitive
species, which would result in atrend toward federal listing or loss of population viability. Specia
attention is given to breeding, young-rearing, and other time periods that are critical to survival of both
floraand fauna. Another Standard (51) requires the closing of areas to activities to avoid disturbing
threatened, endangered, and proposed species during breeding, young-rearing, or other times critical to
survival (Guideline 40).

During the life of the WRNF Plan, it is difficult to predict the habitat trend because events such as
catastrophic fire and insect epidemics are unknown, and very little is known about the specific habitat
regquirements of wolverines. Because most of what is considered wolverine habitat isin wilderness areas,
it is anticipated that the overall trend for habitat quality and quantity will be stable. Even though habitat
quality and quantity are expected to be stable during the life of the 2002 Forest Plan, impacts on the
trends of existing or future populationsis not known. It is unlikely that any change in wolverine numbers
on the Forest will be measurable during the life of the 2002 Forest Plan because populations would be
very low if any individuals were present.

Wolverine would also probably be sensitive to impacts occurring in lynx linkage areas on both forests, as
these zones represent connections between large blocks of undevel oped forest habitat that isimportant to
both species. These impacts could potentialy have population-wide, as well asindividual effects, until
animals find and use the safe crossing structures planned. In addition, increased use of the Forest by a
large human population base has the potentia to displace wolverine from key habitats or essential parts of
their ranges. Efforts also would be made to avoid or minimize impacts on wolverine by constructing
wildlife crossing structures and improvements to existing structures to reduce the barrier effect of 1-70.
Thiswould occur in areasin the Corridor that are especially important linkage zones for mammals.

No Action Alternative

No amount of new habitat disturbance would occur with this alternative. The current effects of 1-70 on
wolverine, including the barrier effect of the highway and potential for roadkill, would remain because no
new crossing structures would be built, except possibly one near the top of Vail Pass. This overpass
structure is currently in the planning process independent of the proposed action. Wolverine travel over
great distances and the existing land bridge at the EIMT is currently the only safe areafor passage by
wolverine traveling in a north-south direction. Given the sensitive and reclusive nature of the wolverine,
their potential to approach the highway or use a crossing structure must remain specul ative.

Determination of Effects and Rationale
Action Alternatives

The Six-Lane Highway alternatives would disturb the greatest amount of potential wolverine habitat and
the Busin Guideway alternatives would disturb the least. The Six-Lane Highway aternatives may result
in marginally more noise than other alternatives and thus would have a marginally greater intrusion on the
solitude element of wolverine-preferred habitat. While there may be site-specific differences among
alternatives, there would be no measurable differences among any of the aternatives on the wolverine
population on the Forest. The action alternatives may adversely impact individuals, but not likely to
result in a loss of viability in the planning area, nor cause a trend to federal listing.
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No Action Alternative

The No Action Alternative would have no direct impacts on potential wolverine habitat. However, barrier
effects and the potential for roadkill associated with increasing traffic and congestion on I-70 would
continue to impact individuals. No project mitigation measures, including crossing structures, are
associated with the No Action Alternative. Therefore, the No Action Alternative may adversely impact
individuals, but not likely to result in a loss of viability in the planning area, nor cause a trend to
federal listing.

Bighorn Sheep (Ovis canadensis), FS, MIS

Bighorn sheep are large mammalsin the family Bovidae, genus Ovis. The average bighorn sheep
measures 73 inches in length and weighs 330 pounds. Bighorn sheep are primarily active during daylight
hours (diurnal).

In addition to being a Forest Sensitive species, the bighorn sheep are MIS on the ARNF for openings
within and adjacent to the Forest. This species, however, occurs in open habitats on and near rocky cliffs
and outcrops above tree line and aso in such habitats at lower el evations through the Montane Zone.
Habitat evaluation was conducted by mapping alpine meadows, barren lands, grass/forb meadows,
mountain shrublands, Douglas-fir, and ponderosa pine. These habitats were mapped on lands on and near
ARNF lands aong I-70 from EJIMT down to east of daho Springs beyond Forest lands.

Distribution

The distribution for bighorn sheep once covered much of western North America, from central British
Columbia, south to Baja, California, and from the Sierra Nevadain Californiato the badlands of the
Dakotas and Nebraska (Armstrong, 1987).

In Colorado, the speciesis present in the Corridor counties of Clear Creek, Summit, Eagle, and Garfield,
as well as most other mountainous counties in the state (Fitzgerald et al., 1994). They are frequently
observed alongside the I-70 Corridor from the Idaho Springs vicinity (milepost 240) to near Floyd Hill
(milepost 245). In Colorado, bighorn sheep occupy montane shrublands, montane and subal pine forests,
and alpine tundra habitats. They prefer habitat with high visibility, dominated by grasses, low shrubs, and
rock cover, with good escape terrain and topographic relief (Fitzgerald et al., 1994). Bighorn sheep
habitat has been reduced by fire suppression and the encroachment of trees and shrubs on grasslands
(Lindsay, undated).

Natural History

Mating season varies throughout the range, July to January, as females are probably seasonally
polyestrous. Rutting season is usually in November in the northern ranges (Shackleton et al., 1999).
Gestation lasts about 175 days (Geist, 1971; and Shackleton et al., 1999). Lambing generally peaksin
May (occasionally April or June) (Krausman et al., 1999; and Shackleton et a., 1999). Litter sizeis
usually one lamb and, rarely, two (Geist, 1971; and Turner and Hansen, 1980). Y oung are weaned in 4 to
6 months.

Lamb-to-ewe ratios of the Georgetown herd average 59:100, although the ratios varied widely over a 7-
year monitoring period. Declining populations often are caused by high lamb mortality, possibly from
lungworm-induced pneumonia, but lamb mortality also occurs from weather and from predation by
coyotes, bobcats, mountain lions, and golden eagles (Aquila chrysaetos) (Fitzgerald et al., 1994).

Populations typically migrate between an alpine or montane summer range and alower elevation winter
range (Shackleton et al., 1999), and may occupy as many as five separate ranges during a year

(Geisgt, 1971). This vertical migration is probably a response to the increasing abundance of nutritious
new vegetative growth at higher elevations as spring and summer progress (Shackleton et al., 1999). The
downward migration is motivated by snow accumulation in the high-elevation summer ranges
(Shackleton et al., 1999).
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Sheep almost exclusively eat grass and grass-like forbs with some browse, although browse often
becomes a more prominent part of winter diets, especially at lower-elevation winter ranges
(Fitzgerald et al., 1994).

Environmental Baseline

Habitat for bighorn sheep includes a pine meadows, tundra, aspen forest, barren land, grass/forb
meadows, lodgepole pine forest, mountain shrubland, ponderosa pine forest, and spruce-fir forest.

The project area occurs through several bighorn sheep summer and winter ranges and lambing areas.
Winter and summer range on the ARNF occurs on the south-facing slopes above I-70 from near Herman
Gulch (milepost 222) to near Floyd Hill (milepost 245), and lambing areas occur west of Georgetown
(milepost 228 to milepost 230). Population trends of the Georgetown herd have been relatively stable
since 1997, although alow was observed in 2003 (see Table BR - 21). ARNF and Colorado trends have
varied between 1997 and 2008, decreasing somewhat over that time (12.0 and 9.1 percent, respectively)
(see Table BR - 21).

Table BR - 21. Bighorn Sheep Post-hunt Population Estimates in and near ARNF
(CDOW, Big Game Statistics, 2008)

Herd Name
Poudre
River S1 150 120 120 120 115 105 95 95 65 55 55 60
Mount
Evans S3 240 200 200 200 200 160 125 125 175 100 90 80
Rawah S18 ki 40 40 40 30 30 45 45 20 15 15 15
Never
Summer
Range S19 175 100 100 50 50 50 50 25 25 25 25 25
Georgetown | S32 350 350 450 450 450 400 250 300 300 400 400 375
St. Vrain S37 rkk 80 80 80 80 100 100 100 100 100 50 50
Big
Thompson S57 140 60 50 50 60 80 80 80 80 80 85 100
Lower
Poudre S58 60 40 40 40 30 30 30 30 25 25 20 15
Rocky Mtn.
National
Park N/A 130 130 400 350 350 350 450 450 375 375 375 375
In and near
ARNF
Totals 1245 1120 1480 1380 1365 1305 1225 1250 1165 1175 1115 1095
Statewide
Totals 7720 7245 7455 7535 7590 7495 7465 7365 7275 7330 7040 7015

** Lumped with S1.

***|_ umped with S57.
Summer and winter range on the WRNF occurs north of 1-70 from just east of Glenwood Springs
(milepost 120 to milepost 128) and in the Vail area (milepost 177 to milepost 182). Population trends of
the herds within the WRNF have been relative stable, although the Snowmass West herd has declined in
recent years. WRNF bighorn population trends overall show a modest decrease of 8.3 percent (see
Table BR - 22).
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Table BR - 22. Bighorn Sheep Post-hunt Population Estimates in and near WRNF
(CDOW, Big Game Statistics, 2008)

GMUs
in and

near
Herd Name ARNF

Gore-
Eagle’s
Nest S2 80 80 80 100 100 100 100 100 100 100 100 80
Snowmass
East S13 100 100 100 100 75 75 115 115 110 110 110 70
Clinetop
Mesa S14 20 20 10 10 10 10 10 10 5 5 5 5
Battlement
Mesa S24 25 25 25 25 20 20 20 20 20 25 30 50
Snowmass
West S25 125 125 125 125 125 125 125 125 125 125 75 67
Basalt S44 75 85 85 100 100 100 100 100 100 100 100 100
Derby
Creek S59 65 65 80 115 115 115 115 115 90 90 90 90
Flattops (S.
Fork White
River) S67 75 75 75 60 60 60 60 60 40 40 40 40
Glenwood
Canyon S74 15 15 15 15 15 15 15 15 35 35 35 30
In and near
WRNF
Totals 580 590 595 650 620 620 660 660 625 630 585 532

Statewide

Totals 7720 7245 7455 7535 7590 7495 7465 7365 7275 7330 7040 7015

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

In addition to the potential for key and MIS habitat losses, I-70 restricts bighorn sheep from moving
between seasonal ranges, and in some cases, restricts daily movements to attain full habitat usage such as
feeding, hiding, and finding bedding cover. Alternatives would have the potential to exacerbate this
barrier effect and effectively block movement and migration corridors, which would have serious
consequences for many of the herds along the Corridor. Major sources of impacts on bighorn sheep
mobility throughout the Corridor include the following:

= Road effect zones
= Barrier effect and animal-vehicle collisions (AV Cs)

Direct Effects

Increases in road effect zone disturbances (additional noise, traffic volume, and human presence) would
be likely to affect bighorn sheep to some extent along 1-70. Bighorn sheep, however, currently are
acclimated to traffic on 1-70, often foraging along the shoulders of the road. Escape and flight behavior
usually occursif avehicle stops and occupants get out to view the animals.

Key summer and winter ranges lie adjacent to the Corridor in a number of areas within the WRNF and the
ARNF. The extent to which sheep attempt to cross the highway seems to be limited along the Corridor.
However, sheep do frequent the edge of the highway to lick salts and to access water, and they are
occasionaly struck by vehicles. AV Cs were documented over the period 2000 to 2004 along 1-70. The
average rate of AVCswas 1.2 collisions per mile per year, but the range of AVCs at different locations
ranged from 0.4 to 4.4. The dataindicated that linkage interference zones with AV Cs of 1.4 or less could
be considered “normal” and AV Cs greater than 1.4 could be considered a trouble spot where animals
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were frequently trying to cross I-70. Of the 15 linkage interference zones, the greatest rate of AV Cs (4.4)
wasin Linkage Interference Zone 13, Mount Vernon Canyon. The second highest AV Cs (2.95) were
reported for Linkage Interference Zone 4 in the Avon area. While the linkage interference zones for the
Empire and Dowd Canyon areas had AV Cs of 2.0 and 1.6, respectively, all other linkage interference
zones had AVCs below 1.0. The ALIVE Committee has suggested placing cement barriers at the edge of
the shoulder as a means of reducing AV Cs to bighorn sheep.

Any increase in connectivity between habitats would also benefit the populations as awhole. Therefore,
the action aternatives that would extend along the greatest length of the Corridor and cross the most
linkage interference zones would have the greatest potential to improve habitat connectivity for elk and to
reduce AV C frequencies on the ARNF. Out of the four linkage interference zones east of the Continental
Divide, one iswithin the ARNF near Herman Gulch, and two are near and between blocks of the ARNF
(at Empire and Fall River). The Mount Vernon Canyon linkage interference zone is farther removed from
the ARNF but interferes with the same sheep herds that also use ARNF lands.

West of the Continental Divide, one linkage interference zoneisjust east of the WRNF in the Dotsero
area near Glenwood Canyon. While not within the WRNF, this linkage interference also interferes with
the same sheep herds that also use WRNF lands.

Key Habitat Change

Table BR - 23 and Table BR - 24 provide estimated direct impacts on potential bighorn sheep habitat.
There would be no impacts on bighorn sheep habitat in the WRNF from the Preferred Alternative. On the
ARNF, these impacts would range from 1.4 acres for the Minimum Program (55 or 65 mph) to 3.6 acres
for the Maximum Program (55 or 65 mph).

For the WRNF, the greatest potential for effects on bighorn sheep among all alternatives would result
from the Rail with Intermountain Connection and Combination Six-Lane Highway with Rail and
Intermountain Connection alternatives (0.4 acres). The least amount of habitat disturbance for an action
aternative would result from the Minimal Action, Advanced Guideway System, Highway, and
Combination Six-Lane Highway with Advanced Guideway System alternatives, with no impacts. For the
ARNF, impacts among all alternatives would range from 0.4 (Advanced Guideway System) to 4.8 acres
(Combination Six-Lane Highway with Rail and Intermountain Connection).

Table BR - 23. Direct Impacts on Key Bighorn Sheep Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 0.0 0.0 0.0 0.0
ARNF 1.4 1.4 3.6 3.6

Data provide the minimal to maximum impacts for the Preferred Alternative.
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Table BR - 24. Direct Impacts on Key Bighorn Sheep Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination

Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal with Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 0.0 0.4 0.0 0.3 0.3 0.0 0.0 0.0 0.4 0.0 0.3 0.3
ARNF 0.6 3.4 0.4 0.8 0.8 1.6 1.6 2.7 4.8 3.6 3.3 3.3

Population Change

Population changes from habitat |osses would be unlikely. Indirect impacts that would occur during
construction may force sheep to move farther from the road. The extent to which this could affect
populations is unknown and will be addressed specifically in Tier 2 processes. Restricting sheep from
highway shoulders and travel lanes would slightly increase population levels by reducing AVCs.
Construction effects on key bighorn sheep habitat are unlikely to change population trends of bighorn
sheep in the ARNF, as the amount of habitat lost would be small (0.003 percent) in relation to the
158,716 acres available within the ARNF (Colorado Division of Wildlife WRIS data, winter range,
summer range, and lambing).

Indirect and Cumulative Effects

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth, based
on past growth trends. Susceptibility to changes in population due to induced or suppressed travel demand
would be limited to Eagle and Summit counties, outside National Forest System Lands. Clear Creek
County is not expected to experience growth-inducing effects from project aternatives (see Chapter 3,
Section 3.9 of the Draft PEIS).

Planned population growth in areas outside the ARNF is expected to increase human recreational use of
areas that are important sheep habitat, including lambing areas. Thus, additional forest restrictions of
human use may be required in certain areas and during parts of the year that are critical to this species.
Continued human population growth and associated devel opments would have the potential to increase
human intrusion into bighorn sheep traditional winter and summer ranges and lambing areas, which could
affect herd dynamics on the ARNF. A larger human population probably would increase the recreational
use of the Forests, which, in turn, would increase the disturbance factor and may require strict
enforcement of use restrictions near lambing areas and winter ranges.

Other actions, such as fire/fuel management and ski area development on ARNF lands, may cause

cumul ative impacts on bighorn sheep habitat by reducing or fragmenting existing habitat. Other

cumul ative effects include snowmobile and ATV use within the ARNF, which could affect bighorn sheep
habitat. The Combination and Highway alternatives would be associated with possible increased
dispersed recreation activities that would include snowmabile and ATV use.

Determination of Effects and Rationale
Action Alternatives

All of the action aternatives would have the potential to increase the road effect zone (increased noise
and traffic activities) in bighorn sheep habitat. Conversely, the alternatives would aso provide
opportunities to reduce the AV Cs by restricting wildlife access to traffic lanes. Induced growth would
probably result in increased recreation on the ARNF and an increase in human intrusion into key sheep
habitats. Thus, USFS may need to restrict recreation in key habitats during certain times of the year.
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Based on the analyses conducted, there is no viability risk (the potential for populations to substantially
decrease) for this speciesin Colorado, and none of the alternatives being considered for this project would
threaten the viability of bighorn sheep within the project area of influence or change population trends on
the ARNF or throughout the sheep range. The action aternatives may adversely impact individuals, but
not likely to result in a loss of viability in the planning area, nor cause a trend to federal listing.

No Action Alternative

The No Action Alternative would not affect bighorn sheep habitat, as the roadway template will remain as
is. Increases in traffic volumes, however, would be anticipated to increase road effect zone and AVC
effects on sheep. Therefore, the No Action Alternative may adversely impact individuals, but not likely
to result in a loss of viability in the planning area, nor cause a trend to federal listing.

BR.4.1.2 Birds

Bald Eagle (Haliaeetus leucocephalus), FS

The bald eagleis avery large diurna raptor, which belongs to the order Falconiformes and the family
Accipitridag, and is the only member of the genus Haliaeetus in North America. The bald eagleisa
threatened species that is currently documented to occur on National Forest System Lands, in both the
ARNF and the WRNF. Délisting of the bald eagle from its formerly federally threatened status became
effective August 8, 2007.

Distribution

The current range of the bald eagle includes all of the U.S. and much of Canada. It is especially common
in areas with extensive aquatic habitat (USFWS, 2005). In Colorado, bald eagles may be found nesting in
trees lining reservoirs on the Eastern Plains and in cottonwood (Populus deltoides) or pine trees along the
major rivers of the Western Slope.

There were 51 nesting pairsin Colorado in 2000 and approximately 1,000 bald eagles winter in the state
aswell (CDOW, 2001). There are 87 described bald eagle nest sitesin Colorado, 79 of which are
considered active. A siteis considered activeif it has had known occupancy in the last 5 years. Because
approximately 75 percent of known active sites are occupied in any given year, it is believed that
approximately 60 sites are currently occupied in Colorado. The breeding bald eagle population has
increased substantially over the last 30 years, and the increase appears to be continuing. In 1974, there
was one known nesting pair within the state. By 1989 the number of nesting pairs had increased to 10 and
then to 14 by 1994. In the following 5 years, the known breeding number doubled to 29 in 1999 and has
doubled again since then. The number of known breeding sites has increased by 16 in the past 3 years.
Approximately one-third of the breeding sites are found east of the Continental Divide within the South
Platte River watershed. Other breeding concentrations include the Y ampa River upstream of Craig, the
White River in the vicinity of Meeker, the Colorado River upstream of Kremmling, the Colorado River
near Rifle, along the Roaring Fork River, and in La Plata and Montezuma counties. Colorado Division of
Wildlife monitors the outcome at greater than 40 nests yearly. The recent success rate of monitored nests
is near 70 percent, with 1.19 young fledged per occupied site, and 1.72 young fledged per successful site
(CDOW, 2005b).

Colorado Division of Wildlife has conducted aerial midwinter counts of bald eagles since 1981. The
number of wintering eagles increased steadily through the 1980s from the low count of 418 eaglesin
1981 to the early 1990s. Since 1992, the number of wintering eagles has varied substantially but has not
shown any apparent trend, averaging 887 eagles, ranging from a high count of 1,235 in 1994 to alow
count of 595 in 2001 (CDOW, 2005b).

Approximately 75 percent of the Colorado nests are in plains or narrowleaf cottonwood (Populus
angustifoia) trees, while the remaining 25 percent are in conifers. The Colorado Breeding Bird Atlas does
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not record evidence of breeding bald eaglesin Eagle, Summit, or Clear Creek counties. Thereis
documentation of a minimum of four breeding pairsin Garfield County in 2006 (K. Giezentanner pers.
comm. with L. Hettinger, 2006b) and from the southwestern portion of Jefferson County (Kingery, 1998).
Bald eagles primarily feed on fish, although they also eat small mammals, carrion, birds, various turtles,
and snakes. Eagles are also opportunistic and will steal food from other raptors, including other eagles
(Ehrlich et al., 1988). Because fish and waterfowl are an important part of their diet, they primarily
choose habitats near water.

Throughout its range, the bald eagle has suffered population declines from habitat |oss, mortality from
shooting and poisoning, and reduced reproductive success from ingestion of contaminants (such as DDT).
Asaresult, the bald eagle was federally listed as endangered on March 11, 1967 (32 FR 4001). Although
bald eagles face numerous threats throughout the 48 states, they have recovered from dramatic population
declines over the past severa decades. Consequently, delisting of the bald eagle became effective on
August 8, 2007. The bald eagle continues to receive protections under the Migratory Bird Treaty Act
(MBTA), under the Bald and Golden Eagle Protection Act (BGEA), and through the state. In addition,
USFWSisin the process of developing a permitting system to authorize take of bald eagles under the
BGEPA.

There are no documented winter roosts on the WRNF, but nests and winter roosts are adjacent or near the
Forest (USDA, 2002c), and one historic osprey nest on the WRNF was attended by a pair of bald eagles
in 2006. No eggs or incubation has been documented for this pair (K. Giezentanner pers. comm. with D.
Solomon, 2006a).

Natural History

The average lifespan of bald eaglesis 15 to 20 years. Bald eagles become sexually mature at 4 to 5 years
of age. Breeding pairs mate for life (Ehrlich et al., 1988). Generally, clutch size is two to three eggs. The
laying rate is approximately 2 to 5 days after thefirst egg islaid, and incubation follows laying of the first
egg. Incubation lasts 35 days (Harrison, 1979). The nestling stage lasts 77 days, and first flight occurs
around day 112. If thefirst clutch fails, the female may lay a second clutch after 4 or more weeks. Both
parents feed the eaglets, but one parent remains in constant attendance of the nest for the first 2 weeks.
Eaglets generaly leave the nest around 13 weeks but usually return to the general region of their birth at
ages 1 to 3 years (Palmer, 1988). In Colorado, bald eagles tend to build large stick nests in the forks of
large, mature cottonwoods or pines that allow them awide field of vision as part of their critical habitat.

Bald eagles that spend the winter in Colorado tend to return to breeding grounds in Saskatchewan and
Manitoba from January to March (Harmata and Stahlecker, 1993).

Environmental Baseline

Known winter range and roosting habitats in the Corridor include areas along the Colorado, Eagle, and
Blueriver valleys (BLM, 2001). Potential habitat of the bald eagle is grasslands, forb meadows, wetlands,
springs/fens, and riparian areas. For the purposes of this study, any impacts on these areas within the
Corridor were quantified as impacts on bald eagle habitat.

Surveys have not documented any bald eagle nests within the Corridor (K. Giezentanner pers. comm.
with L. Hettinger, 2005; and W. Andree pers. comm. with D. Solomon, 2006). The Colorado Division of
Wildlife Natural Diversity Information Source (NDIS) also indicates that no known nests occur within the
Corridor (ndis.nrel.colostate.edu).

Colorado Division of Wildlife confirmed that there are no documented nests along the Corridor in Eagle
County (W. Andree pers. comm. with D. Solomon, 2006). There are no active nestsin Summit County,
but the Blue River corridor and especially the area near the river inlet into Dillon Reservoir is used for
summer roosting and winter foraging (Schwab, 2006). Nesting records of bald eagle on the Sulphur
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District of the ARNF show four active nest sites from 1995 to 2004. These nest sites are on water bodies
approximately 30 miles north of the Corridor.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

No documented nesting sites are within one-fourth mile of any of the alternatives (K. Giezentanner pers.
comm. with L. Hettinger, 2005); therefore, no direct impacts on bald eagle nesting would occur from the
action alternatives.

Table BR - 25 and Table BR - 26 provide the estimated direct impacts on bald eagle nest sites, winter
concentration, winter range, communal roosts, and roost sites. Known roost sites along the Eagle River
between milepost 57 and milepost 58 may or may not be close enough to construction activities in the
Corridor that roosting eagles could be disturbed.

The Preferred Alternative would affect 2.6 acres of bald eagle habitat in the WRNF. No impacts are
anticipated from the Preferred Alternative on the ARNF.

Impacts from all aternatives on the WRNF would result from highway components. The Advanced
Guideway System and Bus in Guideway alternatives would not be anticipated to affect any bald eagle
habitat. Because there are no documented nesting sites within one-fourth mile of any of the aternatives,
no direct impacts on bald eagle nesting would occur from the action alternatives. The minimal direct
impact on bald eagle habitat associated with construction of action alternativesis not likely to affect
sources of carrion or other prey species.

No impacts are anticipated to result from any alternatives on the ARNF. Nesting records of bald eagle on
the Sulphur District of the ARNF show four active nest sites from 1995 to 2004. The bald eagle nests are
approximately 30 miles north of the Corridor and would not be affected by project activities. Bald eagles
are observed at many locations on the ARNF aong the Front Range, but eagle presence in the Corridor is
expected to be incidental.

Table BR - 25. Direct Impacts on Bald Eagle Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS
55 mph 65 mph 55 mph 65 mph
WRNF 2.6 2.6 2.6 2.6
ARNF 0.0 0.0 0.0 0.0

Data provide minimal to maximum impacts for the Preferred Alternative.

Table BR - 26. Direct Impacts on Bald Eagle Habitat (acres): Action Alternatives Evaluated in the

Draft PEIS
Combination Combination
Six-Lane  Combination Combination Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Highway with  Diesel Bus in
Action IMC AGS @ Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway
WRNF 2.6 0.0 0.0 0.0 0.0 2.6 2.6 2.6 2.6 2.6 2.6 2.6
ARNF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
I-70 Mountain Corridor PEIS August 2010
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The primary indirect impact from action alternatives would be potential disruption of bald eagle activities
using traditional winter range. There are documented roosts and winter range in the Eagle River Valley,
outside National Forest System Lands (NDIS, 2006), and these areas could be negatively affected by
induced growth associated with action alternatives. All action alternatives, except the Minimal Action
Alternative, would be associated with some degree of possible induced growth in Eagle County.

Direction in the 2002 Forest Plan for developing and implementing plans and prohibiting activities that
may disturb nesting or winter roosting eagles will be implemented, if necessary, to protect roosting sites.
Consultation with USFWS will be initiated for any nests or winter roosts that are found on or near the
WRNF. Activities on the WRNF may affect bald eagle foraging behavior and habitat since some of these
areas occur on or adjacent to the Forest. Recreation management activities could affect the foraging
behavior of bald eagles at some of the lakes, reservairs, or rivers that provide forage fish. Eagles using
these areas are likely accustomed to the existing levels of disturbance from boating, fishing, and other
uSes.

Forest-wide impacts for both ARNF and WRNF would be minimal because direct impacts on bald eagle
habitat are negligible in comparison with total habitat on the Forests and indirect impacts from
alternatives are not expected to affect overall populations with the implementation of forest management
activities. There are no nesting sites on National Forest System Lands within the APE, and all potential
impacts are associated with winter range habitat on ARNF and WRNF. In addition, other protection
measures for individuals and habitat are being implemented with all action alternatives as required by
USFWS and by Colorado Division of Wildlife.

No documented nesting sites are within one-fourth mile of any of the alternatives; therefore, no direct
impacts on bald eagle nesting would occur from the action alternatives. Roosting sites along the Eagle
River may or may not be close enough that eagles could be disturbed. Direct impacts on foraging habitat
are estimated to be minimal. Increased human activities and land development in the Eagle River Valley
may potentially decrease aquatic habitat quality and the number of prey species available to eagles.

Combination alternatives would be associated with the greatest degree of possible induced growth,
followed by Highway alternatives. Transit aternatives would be associated with the least possibility for
induced growth that would negatively affect eagles because growth would be centered on existing
urbanized areas.

Cumulative Effects

Cumulative impacts would include planned growth and possible induced growth associated with
aternatives. An increase in human activities and development in the Eagle River Valley could lead to a
decrease in aquatic habitat quality and, in turn, adeclinein fish and waterfowl that bald eagles use as
prey. In addition, activities on the WRNF near these nests and roosts include recreation, road use,
vegetation management and possibly special uses, which could possibly disturb individuals that are
nesting and winter roosting near the Forest.

Cumulative effects may occur when livestock, timber, and other management activities result in ateration
to fish habitat (such as water quality and riparian vegetation), but 2002 Forest Plan Standards and
Guidelines directing the protection and maintenance of fish habitat and water quality (Chapter 2, Water
and Riparian Resources) are likely to maintain the quality of fish habitat and to maintain the available fish
asforage for bald eagles in the WRNF.

Cumulative impacts would include planned growth and possible induced growth associated with
alternatives. One result of increasesin planned development and induced growth is that they can lead to
an increase in sediment and contaminants running off into receiving streams. If such runoff contributes to
adecrease in water quality or aguatic habitat quality, an end result may be adecline in fish and waterfowl
that bald eagles use as prey.
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No Action Alternative

Impacts such as general noise disturbance may be expected to increase with the No Action Alternative
from increased traffic volumes. The No Action Alternative is not anticipated to create any additional
effects on bald eagles.

Determination of Effects and Rationale

All action alternatives may adversely impact individuals, but not likely to result in a loss of viability
in the planning area, nor cause a trend to federal listing.

This determination is based on the consideration that no documented nesting sites are within one-fourth
mile of any of the alternatives; therefore, no direct impacts on bald eagle nesting would occur from the
action alternatives. Direct impacts on foraging habitat are estimated to be unmeasurable on National
Forest System Lands. Increased human activities and land development in the Eagle River Valey may
potentially decrease aquatic habitat quality and the number of prey animals available to eagles.
Combination and Highway alternatives would be associated with the greatest impact from possible
induced growth. The Minimal Action Alternative would not be associated with possible effects from
induced growth; therefore, it would have the least induced growth impacts on the bald eagle.

No Action Alternative: No impact.

This determination is based on the consideration that although impacts such as general noise disturbance
may be expected to increase with the No Action Alternative from increased traffic volumes, the No
Action Alternative is not anticipated to create any additional effects on bald eagles.

Northern Goshawk (Accipiter gentilis), FS

The northern goshawk isadiurnal raptor that is the largest and heaviest bodied of the three North
American accipiters. They are part of the order Falconiformes, the family Accipitridae, and the genus
Accipiter. They have long, broad wings; along, rounded tail; and stout legs and feet (Squires and
Reynolds, 1997). They typicaly measure 21 inches long, with awingspan of 41 inches, and weigh 2.1
pounds. The females tend to be larger than the males (Sibley, 2000). The speciesis currently documented
to occur on ARNF and WRNF lands.

Distribution

The northern goshawk has a holarctic distribution and occupies awide variety of boreal and montane
forest ecosystems from the boreal forests of north-central Alaskato Newfoundland and south to the
southwestern montane forests of the U.S., including the eastern foothills of the Rocky Mountains (Squires
and Reynolds 1997).

In North Americathey breed throughout Canada and the northern and western U.S., and south into
Mexico. In Colorado, the northern goshawk is moderately widespread throughout the western 50 percent
of the state and has been documented throughout most of the Western Slope counties, except for the
extreme northwestern corner of the state. Confirmed breeding sites across the state indicate a very patchy
distribution with most concentrated in the north-central and southwestern portions of the Western Slope.
Breeding populations usually were found in western Colorado including Park, Chaffee, and Gilpin
counties although the northern goshawk probably breeds in forest habitats around the state. The species
conservation assessment indicates that winter sightings included Arapahoe, Jefferson, Eagle, Boulder,
Garfield, and Clear Creek counties (Kennedy, 2003). The Colorado Breeding Bird Atlas documents
confirmed breeding occurrence in Garfield, Summit, and Clear Creek counties. At least 22 goshawk
nestg/territories have been documented on the WRNF in the Biological Evaluation for the Forest Plan
(USDA, 20024). The goshawk is a sensitive species on both the WRNF and ARNF.

In Colorado, goshawks occur at elevations of 7,500 to 11,000 feet (NatureServe, 2006; and
Kennedy 2003) and 64 percent of Breeding Bird Atlas observations occurred in coniferous forests. In
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Grand County, goshawks occur uncommonly year-round within aspen and coniferous forests and also in
riparian, wetland, and meadow habitats. Goshawks have been documented to breed primarily in upland
conifer and aspen forest in Colorado (Kingery, 1998). Areas of the Corridor within the elevation range of
the goshawk extend from milepost 150 (east of Eagle) to milepost 255, near Genesee, except for the
EJMT area, which is above their elevation range.

USFS Southwest, Rocky Mountain, and Intermountain regions have listed this species as a sensitive
species, and USFWS has been petitioned twice to list the northern goshawk as threatened or endangered.
The Rocky Mountain Region does not have specific direction for the management of goshawks. There are
some indications that popul ations have declined due to timber management activities on National Forest
System Lands. USFWS stated (FR Vol. 63, No. 124, June 29, 1998) that listing was not warranted
because there is no evidence that the goshawk population is declining in the western U.S,, that habitat is
limiting the overall populations, that there are no significant areas of extirpation, or that significant
curtailment of the species’ habitat or range is occurring.

Population trends are difficult to determine due to the paucity of historic quantitative data and because of
biases inherent in the various methodol ogies used to track bird popul ations. Recent data (1990s) from
Routt National Forest depict declining goshawk breeding success, some of which was caused by logging
activities but also may be due to natural fluctuations (Kingery, 1998). In the western U.S,, clearcut
logging of old-growth forests, fire suppression, and catastrophic fire are postulated to be reducing habitat
and thus populations. However, conclusive data supporting the purported decline in the western U.S. are
lacking (NatureServe, 2006). Christmas Bird Count (CBC) data (1959-1988), North American Breeding
Bird Survey (BBS) data (1966—1996), and counts of migrants in the eastern U.S. (1972-1987) do not
indicate any changesin populations (RMBO, 2005).

Natural History

Northern goshawks inhabit mature forests of various cover types including aspen, lodgepole and
ponderosa pine, and spruce-fir. Individuals feed primarily on birds (small and medium-sized and grouse)
and small mammals (red squirrels [Tamiasciurus hudsonicus], ground squirrels [Spermophilus parryii
spp.], rodents, and hares). They may use marshes, meadows, and riparian zones for foraging
(NatureServe, 2006; and Kennedy, 2003). Regardless of the cover type, goshawks require large blocks of
forest for nesting and foraging. Goshawks tend to select nest trees on shallow slopes, flat benchesin steep
country, and fluvial pans on small stream junctions. Nest sites are often associated with small (lessthan 1
acre) openings (Kingery, 1998).

In the western U.S., goshawks characteristically nest in coniferous forests including those dominated by
ponderosa pine, lodgepole pine, or mixed species forests dominated by various conifersincluding fir,
cedar, spruce, and hemlock (Hayward and Escano, 1989; and USFS, 1995). Although the speciesis
thought to favor coniferous forest, on the WRNF, nests are mostly found in mixed aspen stands. In
addition, all WRNF nests occurred above 7,500 feet in elevation (WRNF, 2002). Migrants and winter
residents are found in all types of coniferous and riparian forests and occasionally in shrublands (Andrews
and Righter 1992). The clutch sizeis 2 to 4 eggs with an incubation period of approximately 32 days. The
mal e feeds the femal e while she incubates the eggs. The young leave the nest at 5 to 6 weeks. They are
independent from the adults at about 70 days. Nests are generally greater than 1.2 miles apart.

Existing databases (CNHP, 2002a; and USFS, 1999) indicate that there are no known nest sites for
goshawks in the Corridor. In 2004, an adult goshawk was observed flying up out of sagebrush habitat at
the southern Forest Boundary (USDA, 20053d). Extensive goshawk surveys were conducted in 2003 in the
Simpson, Cook, Keyser, Kinney, and Mule Creek areas of the ARNF as part of the Crimson Allotment
vegetation management project. Those surveys failed to detect goshawks in the area, although some
suitable habitat is present in areas of lodgepole pine and lodgepol e/aspen mix (USDA, 20053).
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Environmental Baseline

Goshawks have been documented to breed primarily in upland conifer and aspen forest in Colorado
(Kingery et al. 1998). Areas of the Corridor within the elevation range of the goshawk extend from
milepost 150 (east of Eagle) to milepost 255, near Genesee, except for the EIMT area, which is above
their elevation range. Potential habitat of the goshawk within the Corridor is aspen, lodgepole pine, and
ponderosa pine. Goshawks are likely to forage in all forested and nonforested areas throughout the
Corridor, asthey are habitat generalists.

The habitat trend is likely stable on the WRNF and ARNF based on goshawks' utilization of all structural
stages of Douglas-fir, lodgepole pine, ponderosa pine, and aspen habitats for foraging year-round.
Suitable cover habitat includes spruce-fir, mature lodgepole pine, and all structural stages of mature and
late-successional aspen and Douglas-fir habitat. These habitats are present in the Corridor APE on the
ARNF. Surveysin 2003 on the Sulphur District of the ARNF failed to detect goshawks although some
suitable habitat is present in areas of lodgepole pine and lodgepol e-aspen mix (USFS, ARNF, 2005).

According to NatureServe (2006), threats to the goshawk include timber harvest, fire suppression,
grazing, and insect and tree disease outbreaks that can result in the deterioration or loss of nesting habitat.
The goshawk is considered vulnerable in Colorado (NatureServe, 2006). The population trend is
suspected to be stable or increasing in Colorado (Gross, 1998).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Table BR - 27 and Table BR - 28 provide estimated direct impacts on potential goshawk habitat. In the
WRNF, impacts from the Preferred Alternative would range from 5.1 acres (Minimum Program 65 mph
and Maximum Program 65 mph) to 5.8 acres (Minimum Program 55 mph and Maximum Program 55
mph). In the ARNF, impacts from the Preferred Alternative on potential goshawk habitat would range
from 0.6 (Minimum Program [55 or 65mph] to 1.1 acres (Maximum Program [55 or 65mph]).

For the WRNF, the greatest impacts among all alternatives would be associated with the Combination
Six-Lane Highway Rail with Intermountain Connection alternative. The least impacts would be
associated with the Six-Lane Highway 65 mph aternative. For the ARNF, the greatest impacts would be
associated with the Rail with Intermountain Connection and Combination Six-Lane Highway with Rail
and Intermountain Connection alternatives. The least impacts would be associated with the Advanced
Guideway System, Busin Guideway, and Minimal Action Alternatives. Impacts on WRNF and ARNF
habitat would be considered negligible based on total acreages of suitable habitat on the Forests of
682,900 and 682,000, respectively.

Table BR - 27. Direct Impacts on Northern Goshawk Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 5.8 5.1 5.8 5.1
ARNF 0.6 0.6 11 1.1

Data provide the minimal to maximum impacts for the Preferred Alternative.
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Table BR - 28. Direct Impacts on Northern Goshawk Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane
Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Highway with  Diesel Bus in
Action Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway
WRNF 3.9 6.7 3.3 5.4 54 3.9 2.2 3.9 9.7 5.8 7.2 7.2
ARNF 0.3 21 0.1 0.2 0.2 0.4 0.4 0.8 2.0 1.1 1.0 1.0

The primary impact source for this species would be road effect zone-related disturbance and | oss of
nesting habitat due to vegetation management and possible induced growth (from Combination, Transit,
and Highway alternatives) and planned development. Combination and Highway aternatives would be
associated with induced growth in rural areas of Eagle County. Combination alternatives would be
associated with the greatest impacts from induced growth in both Eagle and Summit counties. Induced
growth is not expected with any aternatives east of the Continental Divide. Other cumulative impacts
would include the current mountain pine beetle epidemic that has caused significant mortality of mature
and late-successional lodgepole pine, producing an abundance of snags. Thiswould potentially allow for
the expansion of aspen habitats across the landscape. V egetation management activitiesin the WRNF and
ARNF also affect possible nesting habitat of goshawks. Timber management, especially overstory
removal, may alter stand structure sufficiently to eliminate the necessary structure for nesting. However,
these impacts are not expected to affect prey availability.

Forest Plans for WRNF and ARNF include direction and standards (such as WRNF Wildlife Standard #5)
that will likely maintain adequate forested areas that have goshawk nest site and post-fledgling habitat
characteristics. According to the WRNF Biological Evaluation, there may be actions that disturb nesting
goshawks, which may have an impact on their reproductive success, but it is anticipated that only afew
individuals or pairs would be affected by the implementation of any of the project aternatives over the
next 10 years.

No Action Alternative

No direct impacts on goshawk habitat would be associated with the No Action Alternative. Impacts that
occur currently, such as forest management activities and ongoing devel opment, would remain and may
include actions that reduce nesting habitat.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would have possible direct impacts on habitat areas on National Forest System
Lands. Combination aternatives would be associated with the greatest potential impacts on habitat areas
due to possible induced growth in combination with planned devel opment, followed by more moderate
impacts from the Highway alternatives. The Minimal Action Alternative would not include impacts from
possible induced growth. Because there would be some impacts on suitable habitat, but adequate nesting,
post-fledgling, and foraging habitat would likely be maintained throughout National Forest System
Lands, al action alternatives may adversely impact individuals, but not likely to result in a loss of
viability in the planning area, nor cause a trend to federal listing. This determination would apply to
both the WRNF and the ARNF.
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No Action Alternative

The No Action Alternative would not directly affect goshawk habitat and would not contribute additional
indirect or cumulative impacts on individuals or the population. Therefore, the No Action Alternative
would have no impact on the northern goshawk species.

American Peregrine Falcon (Falco peregrinus anatum), FS

The American peregrine falcon isafairly large diurnal raptor with pointed wings and a short tail. Itisin
the family Falconidae, and the genus Falco. This very swift falcon typically measures 16 inches long,
with awingspan of 41 inches and aweight of 1.6 pounds. Adult female birds are larger than adult males
(Sibley, 2000). The speciesis currently documented to occur on ARNF and WRNF lands.

Distribution

In North America, breeding populations are found from interior Alaska east to Labrador and south to
Baja, California, and northern New Mexico. Migration patterns vary depending on the falcon’'s breeding
area. Those falcons found at northern latitudes will migrate to Central and South America, while those
that breed in southern latitudes exhibit variable migration and some are nonmigratory (USFWS 1999).

The regiona population is currently increasing, and recovery objectives have been met in most areas
(NatureServe, 2006). The population trends are significantly upward at larger geographic scales (USDA
2003) and appear to be increasing on the WRNF.

In Colorado, nesting areas are distributed throughout the central and western portions of the state. On the
ARNF, several falcons were located along the foothills of the Front Range, but nesting does not occur on
the Pawnee National Grasslands (USDA, 2003). The highest nesting concentrations were observed in the
river valleys and canyons of the Western Slope (Craig, 1991, 1993, 1994), where the Dol ores and
Colorado River canyons and Dinosaur National Monument contained the highest concentrations of
peregrine falcons.

Once localy common, the peregrine was al but extirpated from Colorado by DDT magnification through
food chains, which thinned eggshellsin raptors through the 1950s and 1960s. The species has rebounded
asaresult of restrictionson DDT and restoration efforts and occurs in most western counties of Colorado.
Peregrine nest sites are known in the vicinity of the Corridor (CNHP, 20023).

As of the 2004 breeding season, there are 10 known peregrine nest sites on, or within 2 miles, of ARNF
lands. Six are on ARNF, one on Routt National Forest, one on BLM, onein Rocky Mountain National
Park, and one on private land. The average occupancy rate over the 11 years from 1994 to 2004 was 74
percent. Average success rate was 87 percent for the 45 breeding attempts for which the outcome was
determined. On average, 1.44 young were fledged per occupied site, with the average fledged brood size
being 2.24 young (ARNF unpublished files, 2004).

On WRNF lands, there are at |east two recently occupied peregrine nesting areas adjacent to the Corridor.
One additional occupied aerie iswithin the Corridor but along a portion of the highway where no other
development is planned. Several other pairs nest in areas that would include portions of the Corridor
within their foraging territories (K. Giezentanner pers. comm., 2006c).

Natural History

The peregrine falcon is making a successful recovery across the U.S. and currently occursin areas of high
cliffsin mountains and foothills at elevations from 4,500 to above 9,000 feet (Kingery, 1998). Peregrines
have also been successfully introduced into cities with tall buildings where they subsist on pigeons for

prey.
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Peregrines typically nest on ledges of vertical, rocky cliffs, commonly with a sheltering overhang.
Locally, nests can occur on riverbanks, tundra mounds, open bogs, large stick nests of other species, tree
hollows, and man-made structures, for example, ledges of city buildings (Cade, 1982). Typicaly, cliffs
are surrounded by either pifion-juniper woodlands or ponderosa pine forests (Kingery, 1998). The falcons
hunt within these ecosystems primarily for birds (medium-size passerines up to small waterfowl) and
rarely for small mammals, lizards, fishes, and insects (Skaggs et al., 1986).

Thefemale lays 3to 4 eggsin late March into April on the WRNF, and the incubation period lasts 32 to
35 days. Thefledging period is 39 to 46 days. Both adults incubate and care for the young, but the maleis
responsible for most of the hunting (Palmer, 1988).

Environmental Baseline

The peregrine falcon is a Forest Service Sensitive Species with documented occurrencesin both the
WRNF and the ARNF. Occurrences in Colorado are noted in several Corridor counties including Clear
Creek, Eagle, Garfield, Summit, Park, and Jefferson (NatureServe, 2006). Watershed occurrences include
the Colorado, Blue, Eagle, Roaring Fork, and South Platte headwaters.

Peregrines nest sites are known in the vicinity of the Corridor (CNHP, 2002a). Habitat for peregrine
falcon within the Corridor includes aspen forest, lodgepol e pine forest, mountain shrubland, pifion-
juniper, and sagebrush shrubland. Peregrines are likely to forage in all forested and nonforested areas
throughout the Corridor, asthey are habitat generalists.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Temporary road effect zone-related effects may occur in peregrine falcon foraging areas in the Corridor,
but no direct effects on important habitat are expected. Nest sites are distant from |1-70, and enough
foraging habitat is available that the raptors would be able to adjust their habits until constructionis
complete. No suitable nesting cliffs occur in the vicinity of the action alternatives. The closest aternative
components associated with all action alternatives would consist of interchange modifications at
milepost 116 (Glenwood Springs) and milepost 140 (Gypsum).

The presence of falcons has been documented on both sides of 1-70 near Frisco, Colorado (CNHP 2006).
The CNHP records were of presence only, not nesting. Of the six known nesting sites on the ARNF, hone
are close to the Corridor, but peregrine falcons could forage in the Corridor APE.

Table BR - 29 and Table BR - 30 provide estimated direct impacts on potential American peregrine
falcon habitat. In the WRNF, the Preferred Alternative would affect 0.8 acres. The Preferred Alternative
is anticipated to have no impact on American peregrine falcon habitat for the ARNF.

On WRNF lands, the greatest impacts among all aternatives would be associated with the Rail and
Intermountain Connection, Bus in Guideway, Combination Six-Lane Highway with Rail and
Intermountain Connection, and Combination Six-Lane Highway with Busin Guideway alternatives. The
least impacts would be associated with the Minimal Action, Advanced Guideway System, Highway, and
Combination Six-Lane Highway with Advanced Guideway System alternatives. Alternatives are
anticipated to have no impact on American peregrine falcon habitat on the ARNF.
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Table BR - 29. Direct Impacts on American Peregrine Falcon Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 0.8 0.8 0.8 0.8
ARNF 0.0 0.0 0.0 0.0

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 30. Direct Impacts on American Peregrine Falcon Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal with i Bus in Highway | Highway HOV/HOT with Rail and Highway Highway with  Diesel Bus in
i AGS Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway
WRNF 0.8 3.7 0.8 3.1 3.1 0.8 0.8 0.8 3.7 0.8 3.1 3.1
ARNF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Possible indirect and cumulative effects could result from induced growth aong the Corridor and from
increased recreation activities, both of which intrude on foraging areas. The Highway aternatives are
expected to induce slight amounts of growth in Eagle County according to existing trends. The Transit
alternatives are expected to induce moderate growth in Eagle County concentrated near transit centers.
The Combination alternatives are expected to induce the greatest growth in Eagle County, aswell as
moderate growth in Summit County.

No Action Alternative

Impacts that currently affect the peregrine falcon would remain, and as human population levelsincrease,
increases in human intrusion into areas of the nest sites may negatively affect this species. Cumulative
effects, which are likely to increase in the Corridor, would include impacts from increased human
intrusion, increased development, and increased recreational pursuits. Such increases in human activity
may reach a point where intrusion causes a nest to be abandoned, depending on the tolerance levels of
individual birds.

Determination of Effects and Rationale

Action Alternatives

Because pergrine falcons forage in the Corridor and there are known nest sites in the Corridor, thereis
potential for indirect and cumulative effects on individuals for all action alternatives. Therefore, the
determination is that all action alternatives may adversely impact individuals, but not likely to result
in a loss of viability in the planning area nor cause a trend to federal listing. This determination
would apply to both the WRNF and the ARNF-.

No Action Alternative

Because the No Action Alternative would not create any new impacts, the alternative would have no
impact on the peregrine falcon. This determination would apply to both the WRNF and the ARNF.
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White-Tailed Ptarmigan (Lagopus leucurus), FS

The white-tailed ptarmigan is classified as an upland game bird, in the family Phasianidae, and the genus
Lagopus. These birds are found on barren, rocky tundra most of the year. Ptarmigan use amost all alpine
areas to feed on insects and plants during summer. Thetypical sizeis 12.5 inches long, with awingspan
of 22 inches and aweight of 13 ounces. The plumage is all white in winter months (Sibley, 2000). The
speciesis currently documented to occur on ARNF and WRNF lands.

Distribution

The white-tailed ptarmigan occupies al pine areas from north-central New Mexico north into the Y ukon
and southern Alaska. In the contiguous U.S., they are located in the Rocky Mountains from northern New
Mexico into Montana and the Cascade Mountains in Washington (Frederick and Gutierrez, 1992).

The white-tailed ptarmigan is distributed throughout all alpine regions of Colorado, except the Wet
Mountains and the Spanish Peaks (Kingery, 1998). The population on Pikes Peak is dueto a 1975
transplant project (Hoffman and Giesen, 1983). The species conservation assessment for the ptarmigan
states that Col orado supports the most extensive distribution of ptarmigan in the U.S. outside Alaska and
that the occupied range of the bird in Colorado encompasses 9,712 km? (Hoffman, 2006). However, there
are no documented occurrences in the Corridor APE. Ptarmigan may use the apine area above the EIMT
in the summer and may use the land bridge over the tunnel in their movements to access lower areas with
willow bottomsin the winter. Lack of information makes it difficult to assess population size and trends
(NatureServe, 2006). In Colorado, breeding density in three populations free of hunting was 9.6 to
11.9/100 ha. After the breeding season, density was 15.7 to 23.4 (Frederick and Gutierrez 1992). In
Colorado, winter home ranges of 17 females averaged 1.62 sq km; those of males averaged 0.44 sq km;
winter density averaged 10 to 20 birds/sg km (Giesen and Braun, 19992).

The white-tailed ptarmigan is considered secure globally (G5) and apparently secure in Colorado (S4)
(NatureServe, 2006).

Natural History

The white-tailed ptarmigan occurs primarily in a pine tundra but can be found at lower elevationsin
willow carrs, especialy in winter (Kingery, 1998). Summer habitats in the Rocky Mountains consistently
include moist, low-growing alpine vegetation and nests in rocky areas or sparsely vegetated, grassy
slopes. Ptarmigans tend to search for vacant territory for natal areas and show a high fidelity to breeding
territory in successive years (Andrews and Righter, 1992; and NatureServe, 2006). The femalelays4to 7
eggsin early June and incubates them for 22 to 23 days. The young leave the nest within 6 to 12 hours
after hatching to begin foraging on their own (Braun et al., 1993). The chicks will remain with the hen
through the remainder of the summer (Kingery, 1998).

Environmental Baseline

The ptarmigan is listed as sensitive for both the WRNF and the ARNF. Suitable habitat in the Corridor
APE would consist of apine tundraand willow carrsin areas of the Corridor at Vail Pass, EIMT, and the
U.S. 6 interchange. These birds are found on rocky tundra with low-growing alpine vegetation most of the
year. Ptarmigan use amost all apine areas to feed on insects and plants during summer.

Summer habitatsin the Rocky Mountains consistently include moist, low-growing al pine vegetation
(NatureServe, 2006). Y ear-round Colorado residents of mountainous areas, these upland birds move from
tundradown afew hundred feet in elevation into willow bottoms for the winter to feed on buds of
willows. Ptarmigan depend on willows for survival during winter. Reservoir and recreation devel opment
and overgrazing of willows by elk and livestock in the state are believed to have had an impact on
ptarmigan populations (Kingery, 1998). Most of Colorado’ s alpine regions remain inaccessible due to
their remoteness. However, even where human impacts have altered the landscape, the ptarmigan retains
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apresence. The corvids that trail human disturbance pose a greater threat than the disturbance itself
(Hoffman, 2006).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Action aternatives would have little to no direct impact on the white-tailed ptarmigan because none of the
aternatives would affect mapped alpine tundra vegetation. However, the action aternatives would affect
some forested habitat around treeline near the EIMT and the U.S. 6 interchange. Mapping of alpine
meadows (ptarmigan summer habitat) in a 4-mile-wide corridor centered on 1-70 indicated there were
approximately 5,647 acres. Because of the large amount of habitat available in the Corridor, any impacts
from project construction are expected to be negligible. Additionally, ptarmigan habitat is primarily
located on National Forest System Lands, which reduces the potential for possible induced growth and
devel opment associated with the Transit, Highway, and Combination alternatives. However, improved
highway access (associated with the Highway and Combination alternatives) may contribute to increased
levels of dispersed recreational activity, which could potentially disturb some nesting birds. Even though
the Corridor is often adjacent to non-Forest land, induced forest visitation could affect this species.

Cumulative effects for white-tailed ptarmigan may include effects that result from high-altitude ski area
development and alpine tundra may receive increased recreational usage as populations grow in the area.
Combination and Transit alternatives would be associated with possible increased visitation to devel oped
recreation sites such as ski areas.

No Action Alternative
The No Action Alternative would result in essentialy negligible effects on the white-tailed ptarmigan.

Determination of Effects and Rationale
Action Alternatives

All action alternatives may adversely impact individuals because al action alternatives would involve
some habitat disturbance above the treeline due to the construction of the third bore at EIMT or with
construction of U.S. 6 interchange improvements in the same area. Additionally, increased visitation to
ski areas (with possible disturbance to habitat), or increased dispersed recreation may adversely impact
individuals. However, because there islittle evidence of ptarmigan occurrencesin the Corridor and
habitat is generally protected, the action alternatives are not likely to result in a loss of viability in the
planning area, nor cause a trend to federal listing. This determination would apply to both the WRNF
and the ARNF.

No Action Alternative

The No Action Alternative would result in no impact on the white-tailed ptarmigan because it would not
cause any additional direct or indirect impacts on habitat in alpine tundra or areas above the treeline. This
determination would apply to both the WRNF and the ARNF.

Boreal Owl (Aegolius funereus), FS

The boreal owl is primarily a nocturnal raptor, belonging to the owl family Strigidae, and the genus
Aegolius. The boreal owl isasmall-bodied owl, but relative to overall body size, it has alarge head, long
wings, and along tail. It measures 10 inches long, with awingspan of 21 inches and aweight of 4.7
pounds (Sibley, 2000). This speciesis currently documented to occur on ARNF and WRNF lands.

Distribution
The boreal owl occurs throughout the Holarctic in boreal climatic zones and subal pine forests from

Alaska across Canada to the Atlantic. In western North America, boreal owls are restricted to subalpine
forests in the Rocky Mountains, Blue Mountains, and Cascade Mountains, with the southernmost records
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occurring in the mountains of northwestern New Mexico. Boreal owls occupy acircumpolar distribution
in Northern Hemisphere forests. In North America, boreal forests in Colorado and northern New Mexico
delineate the southernmost extent of their distribution. Widespread and relatively common in the northern
portions of its range, this speciesisrated as globally secure but asimperiled in Colorado because thereis
alimited amount of suitable habitat (NatureServe, 2006).

In Grand County, boreal owls are rare summer breedersin coniferous habitats (Jasper and Collins, 1987)
and are believed to remain within and around their home ranges through the winter (Hayward and Verner,
1994). Boreal owlsin Colorado have been located in the Elk and San Juan Mountains and in nest boxes
located on the Grand Mesa. The owl is designated as a sensitive species on both ARNF and WRNF, and
suitable habitat is present in both Forests. Sixteen individuals have been documented throughout the
WRNF. Late-successional forest is present in the vicinity of the Corridor in the Vail Pass and Continental
Divide areas.

In Colorado, boreal owls mainly occur in stands of spruce-fir that are in the 150-year plus category
commonly referred to as mature to older age (late-successional) forests. They have been known to use
high-elevation lodgepol e pine and aspen stands. There are approximately 315,000 acres of late-
successional spruce-fir on the WRNF, some of which may be owl habitat. Habitat quality and quantity are
currently likely stable on the Forest (WRNF, 2002 FEIS). There are approximately 170,400 acres of late-
successional-mature and late-successi onal-old-growth coniferous forest on the ARNF (USDA, 1997),
much of which may provide habitat for the boreal owl. These acres represent about 18 percent of the total
coniferous forest on the ARNF (USDA, 1997).

BBS data (Kingery, 1998) indicate boreal owl occurrence (with possible breeding) south of the Muddy
Allotment in the Williams Fork Valley on the ARNF. Boreal owl surveysin April 2004 found owlsin
mixed spruce-fir and lodgepole pine habitats east of the Muddy Allotment in Simpson Creek, Church
Park, and Crooked Creek Valley. The Keyser/Kinney Creek area also was surveyed in spring 2004 with
no responses. The Muddy Allotment was surveyed by road in late June 1996, and no owl responses were
recorded (Sulphur District files). The Muddy Allotment is approximately 15 miles north of the Corridor.

Because the body of knowledge for this owl is small, both in Colorado and range-wide, it is difficult to
assess population size and trends. Widespread and relatively common in the northern portions of its
range, this speciesis rated as globally secure (G5). Populations have experienced declines in the past but
are thought to be currently stable in Colorado (Gross, 1998). Although boreal owls are considered
globally secure, their trend is unknown due to unreliable population estimates and nomadism caused by
fluctuation in prey base abundance and distribution (NatureServe, 2006). Habitat quality and quantity are
currently likely stable on the WRNF.

Natural History

Boreal owls are secondary cavity nesters, usually occupying cavities excavated by pileated woodpeckers
(Dryocopus pileatus) or flickers. In Colorado, nests were initiated from mid-April to early June. In winter,
boreal owls appear unselective of roost sites, while in summer thermal stress appears to drive selection of
cool roost sites with high canopy cover, basal area, and tree density. Average home ranges are about
2,600 acres in the summer and 3,700 acresin winter (Hayward and Verner, 1994; and NatureServe,
2004).

Nest initiation generally begins around May 22 and can extend through June 30. Only five nestsin natural
cavities have been reported in Colorado, with an additional 26 nests occurring in artificial nesting boxes.
Included in the natural cavity nesting report is the use of lodgepole pine cavitiesin Larimer County
(1982). Summer home ranges have been reported to vary from 593 to 869 acres during late spring, with
the ranges increasing during fall and winter to 1,961 to 3,631 acres. Many of the year-round ranges have
overlapped by as much as 90 percent.
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A magjor threat to boreal owlsincludes the direct and indirect effects of forest harvesting practices. Timber
harvest may reduce primary prey populations, remove forest structure used for foraging and roosting, and
eliminate nesting cavities. However, mountain pine beetle outbreaks, both current and future, may
provide asignificant increase in dead and down trees with cavities, or trees that can readily be excavated
by the owls or other birds. Increasesin tree cavities may serve to improve nesting success for the owls.
Forest vegetation management affects many of the species habitat needs, including nesting sites (cavities)
and roost sites. Regeneration harvest can result in reducing or eliminating the necessary boreal owl habitat
components, mainly cavities, for many years before adequate structure begins to develop within
regenerating stands.

Environmental Baseline

Boreal owls prefer wet habitats within late-successional forests where an abundance of small rodents
occur. Late-successional forest is present in the vicinity of the Corridor in the Vail Pass and Continental
Divide areas. Boreal owls have been known to inhabit Engelmann spruce, subalpine fir, lodgepole pine,
ponderosa pine, aspen, and even pifion-juniper forests. These vegetation types occur throughout the
Corridor asillustrated on Figure BR - 3 (Maps 1-7). Suitable habitat for this speciesis present in the Vail
Pass area and around the EIMT, but this owl is probably an uncommon breeder in both locations
(Kingery, 1998).

WRNF and ARNF Forest Plans include measures for the protection of late-successional forest areas.
Late-successional and old-growth are being designated to provide a distribution of this resource across the
forest, providing contiguous blocks of spruce-fir forests that boreal owls can use (WRNF Biodiversity
Standard #4) (USDA, 2002a). In addition, more than one-third of the WRNF occurs within wilderness,
which prohibits timber harvest and restricts other activities such as prescribed fire. Standards also direct a
minimum level of snags, including large snags (WRNF Biodiversity Standards #2 and #3) (USDA

2002a). ARNF Goal #3 states, “In Ponderosa pine and Douglas-fir forests, manage existing old-growth
and mature forests to retain and encourage old-growth qualities.” Additionally, Objective #2 states,
“Manage acres of old-growth and acres of mature forest to retain or encourage devel opment of old-
growth (according to atable for retention, 10-year increase and 20-year increase).”

Areas that are designated as late-successional on the Forests are provided some level of protection, and it
islikely that, under current Forest Management Plans, the habitat and the population of this species would
increase. Considering all possible actions on and off the Forest that could affect boreal ow! habitat,
including the action alternatives, plus the fact that the WRNF currently has approximately 367,000 acres
of Class4A, B, and C, and Class 5 (mature and old-growth) spruce-fir habitat, population-wide effects on
boreal owls are not expected. The ARNF contains approximately 248,000 acres of spruce-fir habitat, of
which approximately 191,000 acres are between the ages of 80 and 220 years (USDA, 1997).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

The main impact on this speciesis the removal of forest structure for foraging and the elimination of nest
cavities, mainly through timber management. Potentia effects on boreal owl habitat are possible in a
small area of late-successional forest in the Vail Pass area (WRNF). Other mapped late-successional
forest islocated both east and west of the Continental Divide (ARNF) and also is present south of -70
and south of adjacent streams but would not likely be affected. However, because late-successional
habitat in the Corridor largely would be avoided, direct impacts on boreal owls are expected to be
relatively small.

Table BR - 31 and Table BR - 32 provide the estimated direct impacts on potential boreal owl habitat.
These direct impacts were estimated based on cal culated impacts on aspen forest, lodgepol e pine forest,
ponderosa pine, spruce-fir, and pifion-juniper. Impacts on potential boreal owl habitat in the WRNF from
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the Preferred Alternative would range from 6.1 acres (Minimum Program 65 mph and Maximum Program
65 mph) to 6.6 acres (Minimum Program 55 mph and Maximum Program 55 mph). On the ARNF
impacts would range from 0.6 acres (Minimum Program [55 or 65mph]) to 1.1 acres (Minimum Program
[55 or 65mph] and Maximum Program [55 or 65mph]).

The greatest impacts on WRNF lands among all alternatives would be associated with the Combination
Six-Lane Highway with Rail and Intermountain Connection alternative (11.4 acres). The greatest impacts
on ARNF lands would result from the Rail with Intermountain Connection alternative (2.1 acres) and the
Combination Six-Lane Highway with Rail and Intermountain Connection alternative (2.0 acres). The total
acreages for these mapped habitats on the WRNF are 1,349,000 and on the ARNF, 938,000. However,
acres of the owl’ s preferred habitat, |ate-successional forest, represent 502,500 acres on the WRNF and
170,400 acres on the ARNF. The largest potential impacts on Table BR - 32 represent 0.003 percent of
old-growth on the WRNF and 0.001 percent of old-growth on the ARNF.

Table BR - 31. Direct Impacts on Boreal Owl Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 6.6 6.1 6.6 6.1
ARNF 0.6 0.6 11 11

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 32. Direct Impacts on Boreal Owl Habitat (acres): Action Alternatives Evaluated in the

Draft PEIS
Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Bus in Diesel Bus in
Action IMC = AGS Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 4.8 8.1 35 5.5 55 4.8 29 4.8 114 6.6 8.1 8.1
ARNF 0.3 2.1 0.1 0.2 0.2 0.4 0.4 0.8 2.0 1.1 1.0 1.0

Indirect impacts from induced growth are unlikely since development is unlikely to take place in late-
successional forest or other suitable habitat for owls. Because owls prefer moist/wet habitat, they may be
affected by 1-70 winter maintenance activities. The greatest impacts from winter maintenance would be
from the Combination, Bus in Guideway, and Highway alternatives.

The most significant cumulative effect in the project area vicinity is the existing and expanding mountain
pine beetle epidemic that is killing thousands of acres of mature lodgepole pine trees. This kind of habitat
change would occur regardiess of harvest management. Salvage of some areas of beetle-killed lodgepole
pine trees may affect available, late-successional lodgepole pine habitat for this species. Available habitat
for boreal owlswithin the larger geographic areaisfar greater than within the project area. Forest
management activities also affect habitat including timber management activities; ski area development;
prescribed fire; and insect and disease management. Ski area expansions may affect avery small portion
of the older spruce-fir, but much of these lands are in areas that include alpine, barren, and grassland
communities. Very little prescribed fire is expected to occur within the late-successional spruce-fir typein
the next 10 years. According to the WRNF Forest Plan, because timber harvest activities may have a
direct impact on nesting boreal owls, reproduction may be affected, but considering the limited actionsin
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mature and old-growth spruce-fir that is planned, very few pairs would be affected in the next 10 years.
Cumulative effects would also include snowmobile and ATV use within the geographic area.
Combination and Highway alternatives would be associated with possible increased Forest visitation and
increased dispersed recreational use (such as snowmobile and ATV use).

No Action Alternative

No additional impacts on boreal owl habitat or species would occur under the No Action Alternative. The
areas that are designated as old-growth on the Forest are provided some level of protection, and it islikely
that, under current Forest Management Plans, the habitat and the population of this species would
increase.

Determination of Effects and Rationale
Action Alternatives

The boreal owl would most likely be affected by habitat loss, either directly or due to induced growth, and
by an increase in road effect zone-related disturbance. Because old-growth habitat in the Corridor would
be avoided, impacts on boreal owls are expected to be relatively small. Although some individuals may be
displaced, population-wide effects would be unlikely. All action aternatives would likely have some
limited indirect and cumulative effects due to planned and possible induced visitation to WRNF and
ARNF. Therefore, al action aternatives may adversely impact individuals, but not likely to result in a
loss of viability in the planning area, nor cause a trend to federal listing. This determination would
apply to both the WRNF and the ARNF.

No Action Alternative

The No Action Alternative would not have an impact on the current condition and distribution of boreal
owl habitat within the Corridor on the WRNF or the ARNF. Therefore, the No Action Alternative would
have no impact on boreal owls.

Flammulated Owl (Otus flammeolus), FS

The flammulated owl isasmall, primarily nocturnal bird of the family Strigidae, and the genus Otus.
They typically measure only 6.75 inches long, with awingspan of 16 inches and aweight of 2.1 ounces
(Sibley, 2000). This speciesis currently documented to occur on ARNF and WRNF lands.

Distribution

Flammulated owls are limited in distribution to North and Central America, from southern British
Columbia south and eastward to Guatemala and probably El Salvador and the Sierra Madre Oriental.
During the winter, they are found in Mexico, southern Texas, Arizona, and California.

In Colorado, flammulated owls are restricted to montane forests during the breeding season and occur
most commonly in the southwestern portion of the state (Andrews and Righter, 1992). Winn (1998) found
flammulated owlsin 71 montane blocks surveyed for breeding birds west of the Rocky Mountain
escarpment, 40 percent in ponderosa pine habitat and 28 percent in aspen habitat. The Rocky Mountain
Bird Observatory (RMBO) hasinitiated nocturnal surveys across Colorado and monitors 300 owl nest
boxes on the Grand Mesa, Uncompahgre, and Gunnison National Forestsin western Colorado.

The Colorado Breeding Bird Atlas observed owls on the Roan Plateau, in western Rio Blanco and
Garfield counties, and in the Routt National Forest (Kingery, 1998). Kingery (1998) also confirmed
breeding evidence for Eagle County, probable breeding evidence in Garfield and Jefferson counties, and
possible breeding evidence in Clear Creek County. On the WRNF, the flammulated owl has been
documented on the forest in aspen and aspen/conifer stands (Winn, 1998; and USDA, 2002a). Most likely
the Forest is used only during the breeding season, with individuals migrating off the Forest for the
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winter. The Rocky Mountain Region TEPS list indicates the owl is known from both the WRNF and the
ARNF.

Though the species occurs widespread throughout its range in appropriate habitat, the distribution is
spotty (Gross, 1998). Total number of individualsis thought to be high, but population trends are thought
to be declining or are unknown (Winn, 1998). The species may be the most common raptor of the
montane pine forests of the western U.S. and Mexico. Fire suppression and logging of older forests may
have decreased available habitat and possibly popul ations.

Population densities and trends are not available for the ARNF or for larger geographic regions due to
lack of historic data (USDA, 2003). However, mean annual densities were studied at Manitou
Experimental Forest during a 19-year study south of the ARNF and determined to be one breeding pair
per 278 acres, and one unpaired male per 357 acres.

Natural History

The flammulated owl, a cavity-nesting owl, prefers open ponderosa pine forests for hunting insects and
brush or dense foliage for roosting (Kingery, 1998). Flammulated owls also have been known to use
flicker cavities that have been drilled in aspen for nesting. In northern Utah, this species successfully
nested in nest boxes placed in montane deciduous forests dominated by aspen with some scattered firs
(NatureServe, 2004).

Males show strong fidelity to breeding territories (Reynolds and Linkhart, 1987). In Colorado, some
males appear on territories as early asthe first week of May, and all territories are occupied by the third
week of May (Reynolds and Linkhart, 1987). Flammulated owls raise a small clutch, ranging in size from
2 t0 4 eggs per nest, incubation lasts 21 to 22 days, and fledglings depart the nest about 22 to 24 days
after hatching or mid- to late-July (Reynolds and Linkhart, 1987). The species tends to migrate through
lowlands in the spring and to migrate south primarily through mountains in the fall (Andrews and Righter,
1992). Prey availability appears responsible for the migratory behavior of thisinsectivorous species.
Several authors noted that flammulated owls appear to form clusters of breeding pairs with areas of
unoccupied habitat between clusters.

Environmental Baseline

Habitat for the flammulated owl in the Corridor was estimated using mapped areas of aspen, ponderosa
pine, spruce-fir, lodgepole pine, and Douglas-fir vegetation. Figure BR - 3 (Maps 1-7) illustrate the
vegetation types that occur throughout the Corridor.

Primary nesting habitat for flammulated owls includes open ponderosa pine forests or forests with similar
features, such as dry montane conifer or aspen (Populus tremuloides) forests, often with dense saplings,
oak (Quercus), or other brushy under story. They are secondary cavity nesters, using natural cavities or
more commonly old woodpecker holes that are often reused year after year. Most flammulated owl
studies were conducted in ponderosa pine habitat, and the majority of scientific information available on
habitat associations pertains to this habitat; however, a few recent studies were conducted in fir (Abies
spp.) and mixed deciduous forests and in deciduous forests dominated by quaking aspen. Flammulated
owls have not been documented as present on the WRNF within ponderosa pine stands found scattered
across the Forest; however, they have been documented in several |ocations using pure aspen and aspen-
conifer stands (Winn, 1998).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Table BR - 33 and Table BR - 34 provide the estimated direct impacts on potential flammulated owl
habitat. Impacts on potential flammulated owl habitat on the WRNF from the Preferred Alternative would
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range from 10.6 acres (Minimum Program 65 mph and Maximum Program 65 mph) to 11.2 acres
(Minimum Program 55 mph and Maximum Program 55 mph). On the ARNF impacts would range from
3.1 acres (Minimum Program [55 or 65mph]) to 6.5 acres (Maximum Program [55 or 65mph]).

The greatest impacts among all alternatives would be associated with the Combination Six-Lane Highway
with Rail and Intermountain Connection alternative for the WRNF, while the least impacts would be
associated with the Minimal Action Alternative. However, because old-growth habitat would be avoided
in the APE, actual impacts on sensitive habitat are expected to be relatively small. For the ARNF, the
greatest impacts would be associated with the Combination Six-Lane Highway with Rail and
Intermountain Connection, while the least impacts would be associated with the Advanced Guideway
System and Bus in Guideway alternatives. Total habitat acreage for old-growth in the various vegetation
types on the ARNF and WRNF are 170,400 and 315,000, respectively. The maximum loss of habitat
under the alternatives would represent 0.006 percent of total habitat on the WRNF and 0.005 percent on
the ARNF.

Table BR - 33. Direct Impacts on Flammulated Owl Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 11.2 10.6 11.2 10.6
ARNF 3.1 3.1 6.5 6.5

Data provide minimal to maximum impacts for the Preferred Alternative.

Table BR - 34. Direct Impacts on Flammulated Owl Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 5.2 143 | 6.5 9.5 9.5 7.5 5.8 7.6 18.1 11.2 12.6 12.6
ARNF 2.1 5.3 0.9 1.4 1.4 2.9 3.0 4.6 8.7 6.5 6.3 6.3

The flammulated owl would most likely be affected by habitat |oss, either directly or as aresult of
induced growth, and an increase in road effect zone-related disturbance (noise, lights, contaminants,
barrier to crossing, and AV Cs). Although some individuals may be displaced, population-wide effects
would be unlikely.

V egetation management activities that affect possible nesting habitat are the major concern in the
management of flammulated owls. The need for adequate canopy closure, nest cavity sites, and other
structural characteristics may limit available nest sites. Vegetation management, especially timber
management, may alter stand structure sufficiently to eliminate the necessary components for nesting.

On the WRNF, it isunlikely that timber management activities would have any measurable impact on the
available nesting areas for flammulated owls. Current Forest Plan direction would likely maintain the
existing condition of structural stages on the Forest, which, generally, is that forested areas are in the mid-
to mature stages. Thiswould likely maintain adequate forested areas on the Forest that have owl nest site
habitat characteristics. Current Forest Plan direction would provide protection for known active and
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inactive nest sites (Chapter 2, Wildlife Standard #5), and for maintaining a minimum number of snags and
large snags per acre (Chapter 2, Biodiversity Standards #2 and #3).

On the ARNF, timber management activities would not likely affect old-growth stands that have owl nest
site habitat characteristics. The Forest would be managed to maintain and restore, where necessary, the
compositional, structural, and functional element to perpetuate diversity (Chapter 1, Goal #34 for
Biodiversity) and to protect, restore and enhance habitat for federally listed threatened, endangered, and
regionally listed sensitive species (Chapter 1, Goal #45 for TES). The ARNF also hasagoal to maintain
aspen, even at the expense of spruce-fir or other late-successional stands (Goal #37 for Composition).

Corridor alternatives may have actions that disturb ponderosa or aspen stands with nesting owls, which
may affect their reproductive success, but it is anticipated that very few individuals or pairs would be
affected given the small acreageslisted in Table BR - 33 and Table BR - 34. None of these actions
would likely measurably affect the flammulated owl population on the WRNF under any alternative.

No Action Alternative

No additional direct impacts on flammulated owl habitat would occur. Forest management for old-growth
ponderosa pine forests would continue as at present.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would disturb some habitat for flammulated owls (see Table BR - 33 and

Table BR - 34). Indirect impacts may also result in additional human presence in owl habitat. The end
result of habitat loss and human intrusion is that owls may have to use more energy in foraging or they
may be less successful in nesting. There would be more stress on the individuas, which could potentially
cause adecline in the local population. The determination for these effectsis that alternatives may
adversely impact individuals, but not likely to result in a loss of viability in the planning area, nor
cause a trend to federal listing. This determination would apply to both the WRNF and the ARNF.

No Action Alternative

The No Action Alternative would not disturb nesting owls, but the indirect and cumulative effects would
till be present. This alternative may adversely impact individuals, but not likely to result in a loss of
viability in the planning area, nor cause a trend to federal listing. This determination would apply to
both the WRNF and the ARNF.

Black Swift (Cypseloides niger), FS

The black swift isthe largest swift in North America. It isin the family Apodidae, genus Cypseloides. It
typically measures 7.25 inches long, with awingspan of 18 inches and aweight of 1.6 ounces. It features
long, curved wings and a broad tail and tends to nest on cliffs near or behind waterfalls. This speciesis
currently documented to occur on ARNF and WRNF lands.

Distribution

Black swifts have a scattered breeding distribution in western North America, from southeast Alaskato
central Mexico (Kingery, 1998). Their winter range is poorly known with populations wintering in South
America (Stiles and Negret, 1994). In the U.S,, the distribution is southeast Alaska, western Canada,
south to southern California, northwest Montana, Colorado, Utah, Northern New Mexico, and
southeastern Arizona. Within Colorado, potential breeding pairs were located at scattered locationsin
central and western Colorado with the largest concentration of coloniesin the San Juan Mountains.
Smaller colonies were observed in the Sangre de Cristo, Flat Tops, Gore, and Front Ranges including a
center of concentration in Rocky Mountain Nationa Park (Wiggins, 2004a). They are very rarein
foothills, in western valleys, in mountain parks, and on the Eastern Plains. Approximately 50 confirmed
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colonies are known in Colorado. Fifteen confirmed colonies were identified on the WRNF in 2001
(USDA, 2002c). The black swift is arare to uncommon summer visitor on ARNF where it forages at high
elevations over most montane and adjacent lowland habitats (USDA, 2005a).

The black swift’s preferred habitat isrelatively rare in Colorado. It isamigratory speciesthat arrivesin
Colorado in June. The population trend throughout its range was declining for most of the 1900s, but it
may be stable currently (some surveys may indicate a possible increase in populations, but this may result
from increased survey efforts for this species). The trend on the WRNF is unknown (annual
monitoring/surveying occurs on the Forest at known and potential sites, with reproductive activities
varying by site and year). Colorado Bird Observatory (CBO, 1995) identified that a 26 percent to 50
percent loss of breeding habitat has occurred over the past 50 years. Factors attributing to the decline are
increased recreational pressures around these unique sites. Recreational activities of rock climbing and
spelunking have the potentia to disturb delicate habitats associated with black swift nests. This species
has been identified as one requiring more baseline information to determine viability on the WRNF.

This species has a natural heritage ranking of “apparently secure” at both the global and state level (G4,
) (NatureServe, 2004). The Colorado Natural Heritage Program rates this species as S3, vulnerable in
the state.

Natural History

The black swift has arestricted range because of its very narrow nest-site preference. It requires rocky
shelves and outcrops on moist cliffs, usually behind active waterfalls or dripping caves. It forages for

insects, sometimes far from nesting areas in alarge variety of habitats. Black swifts are most common
from 7,500 to 10,500 feet in elevation. They migrate north in May and |eave the Forest in September.

Nests are constructed from mud, mosses, or algae and are located on ledges under overhanging rocks,

often behind awaterfall, or in caves. Other areas that may have habitat characteristics for black swifts
(similar to the known sites in the state) likely exist on the WRNF.

Black swift lay a single egg and are suspected of raising only one brood per season (Ehrlich et a., 1988).
Eggs are typicaly laid from June to July. Due to the specific nesting requirements for black swifts, they
may have never been very abundant in Colorado. Although in areas they find suitable, they can
congregate into colonies representing as many as 10 pairs at some sites. Only three sites have been
documented in the state with thislarge number of pairs, one in the Ouray area, a site near Little Bear Peak
in the Sangre de Cristo Mountains, and one colony of nine pairs on the WRNF in 2005. Statewide the
population is not expected to be more than a few hundred pairs, athough estimates from the Breeding
Bird Atlas suggest a population of black swift from 700 to 800 pairs.

Environmental Baseline

Recent surveys conducted by the USFS and the RMBO inventoried more than 375 waterfallsin Colorado
with more than 100 sites occupied by breeding black swifts (Wiggins, 2004a). Two of these waterfalls
were recorded within 1 mile of 1-70 (CNHP, 2002a).

The RMBO (Levad, 2006) reports several black swift sitesin the vicinity of the Corridor, including one
west of Georgetown discovered in 1994 and occupied in 2004, and four colonies east of Glenwood
Springs, the lowest of which isjust below Hanging Lake, approximately 1 mile from I-70. There are also
at least three black swift colonies at small waterfalls east of Vail. These were first discovered in 1958, and
the RMBO has observed swifts at each since surveys began in 2000. Each of the fallsis perhaps 300 to
400 feet up the escarpment. Foraging birds range at high elevations over most montane and adjacent
lowland habitats.
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Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Potential impact sources for the black swift would be water diversions that might affect their nesting sites,
physical disturbance or human intrusion on nesting sites, and induced growth and devel opment, especialy
in aspen, Douglas-fir, riparian forest, and spruce-fir habitats. It has not been ascertained whether water
diversion practices are negatively affecting black swift on the ARNF (Wiggins, 2004a). However, stream
flow is needed for their existence, and changes in stream flow could have direct, indirect, and cumulative
effects on their habitat streams (USDA, 2005a). Whenever water withdrawals might be made for
construction activities, the water would be procured as close to the construction site as possible and no
water would be removed from higher elevation streams that might be supplying waterfalls where swifts
could be nesting.

No impact table was prepared for the black swift because their foraging habitat for insectsis at high
elevation over most montane and adjacent lowland habitats. The determining factor for their foraging
habitat istheir very specific nesting habitat, that is, near waterfalls or in wet cave entrances, neither of
which was subjected to GIS mapping.

The greatest risk factor (limiting factor) for black swift is the presence of hiking trails to the base or top of
waterfalls where nesting is occurring, along with rock climbing (Partners in Flight, 2006). Recreational
activities of rock climbing and spelunking also have the potential to alter habitat characteristics associated
with black swift nesting sites. Because black swifts have a very narrow range of habitat conditions that
they may use, disturbances at these specific habitats can eliminate the sites from further use. These
activities are expected to occur at other black swift sites in Colorado and throughout its range. However,
none of the known nest sites along I-70 are close enough to the construction disturbance zone or
sensitivity zone that project alternatives would be expected to have any effect on the black swift. The
nestsidentified in Glenwood Canyon would not experience any impacts from the implementation of any
of the project alternatives because no construction activities are planned in the canyon.

The WRNF Plan (USDA, 2002a) strategies, standards, and guidelines provide direction for black swift
management that will maintain the existing and any newly found colonies. This direction includes
Forestwide Goals and Objectives and Strategies that direct the Forest to manage for Management
Indicator, Sensitive, and species that need more baseline inventory and evaluation to determine status
(Objective # 1b, Strategies 1b.3 and 1b.4; Objective # 1c, Strategy 1c.3); to manage for black swifts
(Objective #s 1b.25 and 1b.26); to restrict disturbances at black swift nesting sites and habitat in general
(Wildlife, Standard #1, #2, and #3).

Thetrend for habitat quantity on the WRNF should be stable under all alternatives because of
implementation of the strategies, standards, and guidelines. Known populations of black swifts should be
maintained throughout the areas where they currently exist. Population trends on the Forest for black
swifts at known sites will likely be stable.

The ARNF Plan (USDA, 1997) has similar goals and standards designed to direct management of forest
activities to maintain and enhance the environment for sensitive species. Included are goals to maintain,
restore, and enhance elements of the Forest to perpetuate biodiversity (Goal #34); protect special habitats
(Goal #41); restore, protect, and enhance habitats for TES and sensitive species (Goals 44 and 45);
prepare biological evaluations for projects (Goal #46); prepare species management guides for local
populations of sensitive species (Goa #47); and develop conservation strategies to direct management
considerations to maintain viable populations of sensitive species (Goal #48). Forest Standards also have
been defined, including analyzing newly discovered habitats to see if the management plans should be
adjusted (Standard 49), avoiding areas where sensitive species have been observed to preserve the
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population viability (Standard 50), and closing areas to activities during time-critical activities of the
sensitive species to maintain their viability (Standard 51).

Indirect effects that are occurring throughout the black swift range, including areas adjacent to the
WRNF, mainly result from disturbance from recreational use. It is unknown what the trends for habitat
and populations for black swift would be based on the potential impacts. But considering that current
population trends are stable or increasing, and similar emphasis on black swift management is expected
on other public lands, any changes in populations off the Forest should have no or only limited impact on
the populations on the WRNF.

Cumulative effects are not likely to affect the black swift nesting habitat but may affect their broad use of
the montane life zone in the Corridor for foraging habitat. Such effects are most likely to occur from
increased residential and commercia land development in areas adjacent to National Forest System Lands
in Eagle, Clear Creek, and Summit counties.

No Action Alternative

There would be no additional impacts on black swift habitat under the No Action Alternative beyond
those already occurring, and Forest management measures would remain in effect.

Determination of Effects and Rationale
Action Alternatives

Thereisthe potential for impacts on foraging habitat from induced growth and the potential for
recreational activities to affect nest sites on the WRNF. For the ARNF, the only known occurrences of
black swift arein or near Rocky Mountain National Park, which is more than 25 miles north of the
Corridor. The determination is that the Corridor may adversely impact individuals, but not likely to
result in a loss of viability in the planning area, nor cause a trend to federal listing.

No Action Alternative

The No Action Alternative would not cause any additional kinds of impactsin the Corridor, and the
determination would be No impact.

Brewer’s Sparrow (Spizella breweri), FS

The Brewer’ s sparrow is amember of the family emberizidae, and the genus spizella. It normally
measures 4.5 inches long and weighs 0.5 ounces. Brewer’s sparrow is the smallest North American
sparrow, with along, notched tail and short bill, afinely streaked brown crown and rump, a complete
white eyering, and a uniformly drab color with no other distinct markings (Sibley, 2000). Brewer’'s
sparrows are often the most abundant bird on sagebrush shrubland breeding grounds (Rotenberry et al.
1999). This speciesis currently documented to occur on ARNF and WRNF lands.

Distribution

Across their breeding range, Brewer’ s sparrows are shrubland specialists that prefer sagebrush
shrubsteppe (Rotenberry et a., 1999). In Colorado, Brewer’s sparrows have been noted in 8 shrubland
vegetation classes, with almost 60 percent of occurrences in sagebrush (Lambeth, 1998). Distribution of
the speciesin Colorado probably reflects changing patterns in the quality and distribution of sagebrush
habitat (Kingery, 2005).

Natural History

During spring and fall migrations, this species uses shrubland habitats similar to their breeding habitats
throughout Colorado’s western valleys, foothills, and mountain parks, and riparian shrub corridors on the
eastern plains, near foothills (Andrews and Righter, 1992). The Brewer’ s sparrow winter range consi sts of
dry, shrubby, lowland habitats dominated by sagebrush or desert shrubs (Rotenberry et al., 1999).
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Brewer’ s sparrows begin arriving on their breeding groundsin mid-April (Andrews and Righter, 1992)
and they nest primarily in shrubs. Brewer’s sparrows are not known to nest in forest habitats (Kingery,
2005).

Environmental Baseline

Brewer’ s sparrows prefer sagebrush shrublands but will also use other types of shrubby cover types
including rabbitbrush (Chrysothamnus spp.), greasewood (Sarcobatus vermiculatus), hopsage (Grayia
spinosa), and saltbush (Atriplex canescens) speciesin lower elevations or mountain mahogany
(Cercocarpus ledifolius) and snowberry (Symphoricarpos albus) higher up (Kingery, 1998).

Potential habitat of the Brewer’ s sparrow within the Corridor is sagebrush shrubland. For the purposes of
this study, any impacts on these areas within the Corridor were quantified as impacts on brewer’ s sparrow
habitat. These vegetation types occur throughout the Corridor asillustrated on Figure BR - 3 (Maps 1-7).

This speciesis a common summer resident throughout the mesas and foothills of western Colorado. In the
APE, they are most likely breeding in the western portions of Eagle County and into Garfield County.
Although the Brewer’ s sparrow may be the most abundant bird species in appropriate sagebrush habitats,
it has shown substantial declines throughout its range during the last 10 to 20 yearsin Colorado, Montana,
Nevada, Oregon, and Wyoming. Only Utah currently contains an apparently stable population. Despite
these known declines, lack of information makesit difficult to assess population size and trends. This
species has a global natural heritage ranking of “secure” (G5) and a state ranking of “apparently secure”
($4; NatureServe, 2009).

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Table BR - 35 and Table BR - 36 provide the estimated direct impacts on potential Brewer’s sparrow
habitat. On the WRNF, impacts from the Preferred Alternative would be 0.8 acres. No impacts on
Brewer’s sparrow habitat are anticipated to result from the Preferred Alternative on the ARNF.

On the WRNF, all Highway alternatives or alternatives with a Highway component are anticipated to
affect 0.8 acres of Brewer’s sparrow habitat. No impacts on this species’ habitat are anticipated to result
from any alternatives on the ARNF.

Table BR - 35. Direct Impacts on Brewer’s Sparrow Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 0.8 0.8 0.8 0.8
ARNF 0.0 0.0 0.0 0.0

Data provide minimal to maximum impacts for the Preferred Alternative.
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Table BR - 36. Direct Impacts on Brewer's Sparrow Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination

Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 0.8 0.0 0.0 0.0 0.0 0.8 0.8 0.8 0.8 0.8 0.8 0.8
ARNF 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Possible indirect and cumulative impacts on habitat would include possible induced growth in rural areas
associated with the Combination and Transit alternatives. However, because of the large amount of
sagebrush shrubland habitat available in the Forests, these impacts are expected to be relatively small.
Cumulative impacts would include increased |oss of foraging habitat from planned growth and
development of areas adjacent to the Forests.

No Action Alternative

There would be no additional impacts on Brewer’s sparrow habitat under the No Action Alternative
beyond those aready occurring, and Forest management measures would remain in effect.

Determination of Effects and Rationale
Action Alternatives

Habitat loss due to construction and induced devel opment would be the effects most likely to affect this
species. Additionally, 1-70 may act as a barrier or increase vehicular collisions with Brewer’ s sparrows, as
this species tends to fly low to the ground, where there is sagebrush habitat on both sides of the highway
asin locations at the western end of the Corridor. Substantial 1osses of sagebrush habitat and the inability
to move freely between habitat areas could potentially have population-wide, as well asindividual,
impacts on this species. Induced rural growth from Highway alternatives could also cause the oss of
sagebrush habitat, directly affecting this sparrow.

All action alternatives may adversely impact individuals, but not likely to result in a loss of viability
in the planning area, nor cause a trend to federal listing.

No Action Alternative

The No Action Alternative would not cause any additional kinds of impactsin the Corridor, and the
determination would be No Impact.

American Three-Toed Woodpecker (Picoides tridactylus dorsalis) [also Northern

Three-toed Woodpecker (Picoides tridactylus dorsalis)(also Picoides dorsalis)],
FS

The three-toed woodpecker is amember of the family Picidae, and the genus Picoides. It normally
measures 8.75 inches long, with awingspan of 15 inches and aweight of 2.3 ounces. The species
occupies boreal forest habitat, and they flake bark instead of excavating wood (Sibley, 2000). This species
is currently documented to occur on ARNF and WRNF lands.

Distribution

Three-toed woodpeckers have a circumpolar distribution in boreal forest habitat. Globally, this speciesis
considered stable, yet these woodpeckers are locally distributed and occur nowhere in abundance. Limited
North American BBS dataindicate arelatively stable population (NatureServe, 2006). The BBS (1987—
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1995) indicated the woodpecker was breeding in all high-elevation mountain ranges in the state but with
low abundance scores throughout (Wiggins, 2004b).

In Colorado, these woodpeckers occur in a scattered distribution of older spruce and fir forests with
decadent trees (Kingery, 1998). Wiggins (2004b) mentions in the species conservation assessment that
there have been strong decreases in abundance in the Southern Rocky Mountains of Colorado. In Grand
County, three-toed woodpeckers are uncommon year-round residents in aspen and coniferous habitats,
with breeding records in coniferous forests (Jasper and Collins, 1987). The three-toed woodpecker has
been observed in Garfield, Eagle, and Summit counties (USDA, 1997). The WRNF reports that the
woodpecker occurs throughout the Forest at elevations of 8,500 to 11,000 feet, in suitable habitat
(USDA, 2002a).

Three-toed woodpeckers can reach their highest densities in recently burned forest, up to 1 bird for every
250 acres (USDA, 2003). ARNF also indicated that no discernable trends are present on the ARNF
because counts are too low. This Forest Sensitive species occurs on both the WRNF and ARNF. Potential
habitat in the Corridor would be in the montane and subal pine areas between Vail and Georgetown, where
suitable spruce-fir habitat is present.

Surveys in 2003 on the ARNF just south of the Muddy Allotment in the Cook, Keyser, Bonham, and
Kinney Creek drainages found numerous three-toed woodpeckers foraging in lodgepole pine and spruce-
fir habitats. Abundance of woodpeckers in this area has probably increased as a result of mountain pine
beetle infestations (USDA, 2005a). RMBO (2004) completed other monitoring surveys on the ARNF in
the years 1998 through 2004. RMBO surveyed 26 transects (not every transect in every year) for atotal of
121 sampling points. The results were 0.2 birds per transect per year on two of the transects. The averages
on the two transects were 0.3 birds per year and 0.3 transects per year containing birds.

Evidence from the BBS throughout the species range in North America suggests a decline of 3 percent
per year from 1980 to 2003. However, regional trends fluctuated widely, from an 11 percent deceasein
the southern Rocky Mountains, to an 8 percent increase in the northern Rocky Mountains. It isimportant
to note that none of the trends are statistically significant because the two main tools typically used in
assessing long-term population trends for birds (BBS and CBC surveys) do not adequately sample for
American three-toed woodpeckers.

Natural History

Distributed throughout the subal pine in coniferous-forested regions, primary habitat of the three-toed
woodpecker is spruce-fir forests, but the bird may also inhabit ponderosa pine, lodgepol e pine,
Engelmann spruce, and mixed conifer stands where insect populations are high and the tree bark is thin
and flaky (Andrews and Righter, 1992; and Hoover and Wills, 1984).

Nesting occursin May and June, and young can be found in the nest into mid-August in Colorado
(Kingery, 1998). These woodpeckers stay on or near their home ranges throughout the year
(Wiggins, 2004b).

Environmental Baseline

The basic habitat requirements of the species include mature and old-growth forests with abundant snags
and diseased trees and recently burned areas. Wood-boring insect larvae and pupae extracted from
beneath the bark of trees constitute the main diet for these woodpeckers.

Potential habitat of the three-toed woodpecker within the Corridor is lodgepole pine, ponderosa pine,
Douglas-fir, and spruce-fir forests with decadent trees. For the purposes of this study, any impacts on
these areas within the Corridor were quantified as impacts on three-toed woodpecker habitat. These
vegetation types occur throughout the Corridor asillustrated on Figure BR - 3 (Maps 1-7)
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The woodpecker is uncommon but scattered throughout the forested regions of Colorado. The speciesisa
confirmed breeder in Rio Blanco and Pitkin counties on the WRNF and has been observed in Garfield,
Eagle, and Summit counties. The best data available for the ARNF come from unburned, old-growth
spruce-fir habitats in the Indian Peaks Wilderness Area, where popul ation estimates of 1 bird for every
250 acres were found (RMBO, 2005); but no population trends are currently discernable. Transect counts
in and near the ARNF since 1998 are sparse and are consistent with the low-density findingsin Indian
Peaks Wilderness Area. Results of survey efforts suggest that population trends may be stable

(RMBO, 2005). Wiggins (2004b) presented BBS abundance numbers of 0.61 birds per acre and CBCs of
0.39 birds per acre. The species has a state heritage status rank of S3, showing it isvulnerable to
extirpation in Colorado.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

Table BR - 37 and Table BR - 38 provide the estimated direct impacts on potential American three-toed
woodpecker habitat. Impacts on the WRNF from the Preferred Alternative would be 8.4 acres for both the
Minimum Program (55 or 65 mph) and Maximum Program (55 or 65mph). On the ARNF, impacts would
range from 3.1 acres (Minimum Program [55 or 65mph]) to 6.5 acres (Maximum Program [55 or
65mphy).

On the WRNF, the greatest impacts among all alternatives would be associated with the Combination
Six-Lane Highway with Rail and Intermountain Connection alternative, while the least impacts would be
associated with the Minimal Action and Advanced Guideway System alternatives. On the ARNF, the
greatest impacts would be associated with the Combination Six-Lane Highway with Rail and
Intermountain Connection alternative, while the least impacts would be associated with the Advanced
Guideway System and Bus in Guideway alternatives. Total habitat acreage in WRNF and ARNF is
estimated at 907,600 acres and 886,000 acres, respectively. Road effect zone-related disturbance would
also affect this species due to increased transportation activities associated with all action alternatives.
Loss of occupied habitat would force the birds to find new habitat and likely spend more energy in doing
s0. Thedirect loss of habitat shown in Table BR - 37 and Table BR - 38 would represent approximately
0.002 percent and 0.001 percent of potential habitat available on the WRNF and ARNF, respectively.

Table BR - 37. Direct Impacts on American Three-Toed Woodpecker Habitat (acres): Preferred
Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 8.4 8.4 8.4 8.4
ARNF 3.1 3.1 6.5 6.5

Data provide minimal to maximum impacts for the Preferred Alternative.
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Table BR - 38. Direct Impacts on American Three-Toed Woodpecker Habitat (acres): Action
Alternatives
Evaluated in the Draft PEIS

Combination

Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action AGS Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 3.2 114 | 45 5.6 5.6 5.5 55 5.6 141 8.4 8.5 8.5
ARNF 2.1 5.2 0.9 1.4 1.4 2.9 3.0 4.6 8.6 6.5 6.3 6.3

Indirect impacts on habitat would include possible induced growth in rural areas associated with the
Combination and Transit aternatives. However, because of the large amount of spruce-fir, ponderosa
pine, and lodgepole pine habitat available in the Forests, these impacts are expected to be relatively small.

Cumulative impacts would include increased loss of foraging habitat from planned growth and
development of areas adjacent to the Forests. However, the most significant cumulative effect in the
project areawould be the existing and expanding mountain pine beetle epidemic that is killing thousands
of acres of trees and is actually increasing the food source available to the woodpecker. Available suitable
habitat for three-toed woodpeckers is extensive within the larger geographic areas.

No Action Alternative

Indirect and cumul ative impacts on woodpecker habitat areas that currently occur within the road effect
zone would remain. No additional kinds of impacts are expected to result from the No Action Alternative,
but existing sources of impacts would continue (growth and forest visitation).

Determination of Effects and Rationale
Action Alternatives

Because three-toed woodpecker populations within the Corridor area and adjacent areas are expected to
increase as aresult of amountain pine beetle epidemic, and because none of the action alternatives would
affect the availability of cavity-nesting and foraging habitat within the high-elevation geographic area, all
action alternatives may adversely impact individuals, but not likely to result in a loss of viability in
the planning area, nor cause a trend to federal listing. This determination would apply to both the
WRNF and the ARNF.

No Action Alternative

Because the No Action Alternative would not cause any direct changes to the existing condition of
habitat, even though indirect and cumul ative effects such as growth and dispersed recreation use would
continue, the determination is that there will be no impact on three-toed woodpeckers. This determination
would apply to both the WRNF and the ARNF-.

Olive-Sided Flycatcher (Contopus cooperi), FS
The olive-sided flycatcher is alarge flycatcher in the family Tyrannidae, genus Contopus. It normally

measures 7.5 inches long, with awingspan of 13 inches, and weighs 1.1 ounces. This speciesis currently
documented to occur on ARNF and WRNF lands.

Distribution
Olive-sided flycatchers breed in boreal forests from Alaskato Newfoundland and in the mountains of the

western U.S. They winter from Mexico south to Peru and Bolivia. In Colorado, they winter in high
mountain boreal forest inhabiting elevations from 7,000 to 11,000 feet (Andrews and Righter, 1992). On
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the WRNF, olive-sided flycatchers are mostly found in spruce-fir forests of the upper Montane Zone.
Their distribution on the Forest is probably widespread due to the naturally patchy structure of the Forest
(USFS, 2002a). On the ARNF, in Grand County, olive-sided flycatchers are considered fairly common
summer visitors, using aspen and coniferous forest, meadows, and riparian areas (USDA, 20053).
Breeding records exist within coniferous forest (Jasper and Collins, 1987). BBS found 84 percent of
olive-sided flycatcher habitat occurrences in coniferous forests (Kingery, 1998). Considered vulnerable
both globally and in Colorado (NatureServe, 2004), this species is an uncommon summer resident in the
Colorado mountains and is thought to be rare to uncommon locally in the lower mountains and foothills
(Andrews and Righter, 1992).

The flycatcher is a Region 2 Forest Sensitive species with documented occurrence in both the ARNF and
the WRNF. The flycatcher elevation rangeis present in most of the Corridor: in Glenwood Springs and
from Eagle to the eastern terminus, except in the area of the Continental Divide that extends above 11,000
feet.

Causes of olive-sided flycatcher decline are not well known but may be due to habitat changesin the
breeding range and/or in migration and wintering areas. BBS data indicate declines since 1966 across
much of North America and an overall decline of 70 percent (3.6 percent per year) from 1966 to 1999 and
53 percent (3.7 percent per year) from 1980 to 1999. Declines are relatively similar across the range. The
only state or province with a positive trend estimate for 1966—1999 is Alberta (3.1 percent); however, its
trend estimate for 19801999 is negative (NatureServe, 2005d).

The Colorado BBS and other surveysindicate a decreasing trend in population of 3.9 percent per year,
resulting in adrop of three-quarters of the population over the last 31 years. The factors affecting the
change are not entirely clear because information is lacking about their natural history. As a neotropical
migrant that may spend only three to four months of the year on its North American breeding grounds, the
flycatcher is at risk from deforestation on its wintering grounds in Central and South America

(USDA, 20054). Pesticide applications to control black flies, mosguitoes, or injurious forest insects could
have a severe local impact on the prey base of this flycatcher, both in North America and on its wintering
grounds (USDA, 2005a). Populations have experienced declines in Colorado in the past, but it is thought
that populations are currently stable (Gross, 1998).

Natural History

The olive-sided flycatcher breeds where two basic habitat components exist: snags and conifers. They
most often occur at elevations from 7,000 to 11,000 feet, in areas with natural clearings, bogs, stream, and
lakeshores with water-killed trees, forest burns, and logged areas with standing dead trees. Andrews and
Righter (1992) contend that mature spruce-fir and mature Douglas-fir are the preferred breeding habitats.
However, they will use aspen forests that are clear-cut in patches and have snags and spruce trees
available. Habitat preference seems to be associated with open areas and edges that provide for foraging.
Remnant snags and trees in burns and clearcuts may provide the necessary foraging and singing perches.
Generally, nesting habitat does not have a high canopy closure. Nests are placed most often in conifers on
horizontal limbs, from 5 to 30 feet above ground. Kingery (1998) suggests that forest structure is more
important than tree species composition.

Most flycatchers consume some nonflying insects, but the olive-sided flycatcher feeds exclusively on
flying insects, in particular honeybees, flies, moths, grasshoppers, and dragonflies (Kingery 1998).

Environmental Baseline

Habitat within the Corridor known to support olive-sided flycatchers includes aspen, riparian areas,
coniferous forests, and meadows. These vegetation types occur throughout the Corridor asillustrated on
Figure BR - 3 (Maps 1-7). Colorado olive-sided flycatchers do not always stay near water and are
recorded from streamsides to ridge tops (Kingery, 1998). Studies in western North America conclude that
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this speciesis more abundant in some types of logged forest than in unlogged stands. A preliminary study
in western Oregon documented that nest success was substantially higher in post-fire habitat than in
several types of harvested forests (USDA, 2005a). In Colorado, the speciesis considered afairly common
summer visitor, using aspen and coniferous forests, meadows, and riparian areas.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

The main risk factor for the flycatcher is the removal of perch snags and trees used for foraging and
singing. Timber harvest activities may increase open areas and edge, but burned areas probably provide
higher quality habitat for reproductive success. This species would most likely be affected by habitat 10ss,
both directly and due to induced growth, as well as an increase in road effect zone-related disturbance.

L oss of occupied habitat would force the birds to find new habitat, and they would likely spend more
energy in doing so.

Table BR - 39 and Table BR - 40 provide the estimated direct impacts on potential olive-sided flycatcher
habitat. Impacts on the WRNF from the Preferred Alternative would range from 24.9 acres (Minimum
Program 65 mph and Maximum Program 65 mph) to 27.8 acres (Minimum Program 55 mph and
Maximum Program 55 mph). On the ARNF impacts would range from 3.1 acres (Minimum Program [55
or 65mph]) to 8.9 acres (Maximum Program [55 or 65mph]).

Of all the action aternatives, the Six-Lane Highway 65 mph alternative would disturb the least amount of
flycatcher habitat on the WRNF. On ARNF lands, the least impacts would be associated with the
Advanced Guideway System alternative. In both the WRNF and the ARNF, the most flycatcher habitat
would be disturbed by the Combination Six-Lane Highway with Rail and Intermountain Connection
aternative. Total flycatcher habitat on the WRNF represents 1,513,000 acres and 1,218,000 acres on the
ARNF. Potential maximum direct habitat |osses would represent approximately 0.003 percent of total
available habitat on WRNF and 0.001 percent on ARNF lands.

Table BR - 39. Direct Impacts on Olive-Sided Flycatcher Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 27.8 24.9 27.8 24.9
ARNF 3.1 3.1 8.9 8.9

Data provide minimal to maximum impacts for the Preferred Alternative.

Table BR - 40. Direct Impacts on Olive-Sided Flycatcher Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway with
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 17.2 | 315 | 16.3 255 255 20.3 14.5 20.3 43.1 27.8 32.8 32.8
ARNF 2.1 5.3 0.9 1.4 1.4 4.4 4.4 6.3 11.2 8.9 8.5 8.5

Most of the action alternatives would affect the abundance of snags on the landscape and disrupt existing
foraging opportunities for the species. Forest-wide Standards and Guidelines on both Forests require
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managing for special habitats such as snag and future snag (green trees) components. Because the olive-
sided flycatcher catches all of its prey in the air, it is dependent on areas with abundant flying insects.
This likely means riparian areas, meadows and edge habitats, and coniferous forests with open canopies.
Because significant amounts of these habitats are available in the Corridor, habitat loss would be
relatively small in scope, and the impacts are expected to be minor.

Cumulative effects within the Corridor areawould include the mountain pine beetle epidemic, causing
significant mortality of mature and late-successional |odgepole pine stands. Cumulative effects may affect
the flycatcher’ s broad use in the Corridor for foraging habitat. Cumulative effects also may result from
increased residential and commercia land development in areas adjacent to National Forest System Lands
in Summit and Clear Creek counties and an increase in recreational use of the Forest. Such disturbance,
while possibly affecting individuals and nesting pairs, is not likely to have effects on the population as a
whole.

All of these activities may affect the reproduction of some pairs because of direct disturbance or
destruction of nesting habitat. Similar actions are occurring outside the Forests, which may also affect
reproduction or habitat with similar activities. None of the proposed alternatives would likely measurably
affect the habitat or populations of this species under any alternative because habitat 1oss would affect
approximately 0.0003 percent of available habitat on either Forest, there are management prescriptions to
maintain snag habitats, and nesting habitat losses would affect the birds in only the one year when the
disturbance occurred.

No Action Alternative

Because the No Action Alternative would not have any direct impacts on habitat, the current level of
impacts on the species would remain.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would have minor direct effects from actual removal of habitat ranging from 0.9 to
43.1 acres. Possible indirect effects from the alternatives could result in increased forest visitation (both
forests) and possible increases in induced growth (Corridor west of the Continental Divide primarily).
The Transit alternatives may increase visitation to developed recreation areas and induce additional
growth near the transit centers. Combination alternatives could contribute the greatest amount of induced
growth in Eagle County plus moderate growth in Summit County. The indirect effects would include
increased disturbance resulting from human presence and may remove some foraging habitat for the
birds.

Because some actions in all alternatives may affect reproductive success of some pairs, the proposed actions of all alternatives
may adversely impact individuals. Because little change in habitat is expected forest-wide, and possible impacts on the
reproductive success of some pairs would be limited, the proposed actions of all alternatives may adversely impact individuals,
but not likely to result in a loss of viability in the planning area, nor cause a trend to federal listing. While there may be site-
specific differences, there will be no measurable differences among alternatives on the forest populations on either the WRNF
and the ARNF.

No Action Alternative

Because the No Action Alternative would not cause any direct changes to the existing condition of
habitat, even though indirect and cumulative effects such as growth and dispersed recreation use would
continue, the determination is that there would be no impact on olive-sided flycatchers. This
determination would apply to both the WRNF and the ARNF-.
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BR.4.1.3 Amphibians

Boreal Toad (Bufo boreas boreas), FS, MIS

The boreal toad isin the family Bufonidae, genus Bufo. Thistoad is considered a subspecies of western
toad (Bufo boreas). The females range from 3 to 4 inches in length, while the generally smaller males
range from 2.4 to 3.2 inches (Keinath and McGee, 2005). In addition to being a Forest Sensitive species,
the boreal toad is also an MIS species for the ARNF for the community of montane riparian and wetlands.
This speciesis currently documented to occur on WRNF and ARNF lands.

Distribution

The boreal toad ranges from southern Alaska through the mountains and higher plateaus of Utah and
portions of the mountains of Colorado. In 1995, USFWS determined that federal listing was warranted,
but this population was precluded from listing due to the need for action on higher priority species
(NatureServe, 2005e). On September 23, 2005, USFWS issued afinal notice in the Federal Register
stating that listing the boreal toad as endangered was not warranted because the Southern Rocky
Mountain population (SRMP) does not constitute a species, subspecies, or distinct population segment,
and the SRMP is withdrawn from the Candidate list.

The species conservation assessment (Keinath and McGee, 2005) noted the boreal toad was once widely
distributed in Region 2. In the Southern Rocky Mountains, the boreal toad was historically found in the
San Juan Mountains, EIk Mountains, Front Range, Park Range, Elkhead Mountains, Tenmile Range,
Gore Range, Mosguito Ridge, Collegiate Peaks, Calebra Range Flat Tops, and Grand Mesa in Colorado.
In southern Wyoming, it was found in the Medicine Bow, Sierra Madre, and Pole Mountains. In New
Mexico, it was found in the Lagunita Mountains. The New Mexico populations are thought to be
extirpated (Degenhardt, Painter, and Price, 1996). Within Colorado, the boreal toad is found in most high-
€levation mountain ranges including the Front Range, Gore Range, Mosquito, and Tenmile Range, and
the White River Plateau (Keinath and McGee, 2005).

Populations from the Southern Rocky Mountains are geographically separated from other populations by
elevationa and geographic barriers (Neder and Goettl, 1994). The elevational range for this species
within the Southern Rocky Mountains is between 7,000 and 12,900 feet (Nesler and Goettl, 1994). This
population is unique from other North American populationsin its precipitous, well-documented
population decline over the past 15 to 20 years (Keinath and McGee, 2005).

The boreal toad was once widespread throughout its range. Downward popul ation trends have been noted
from the 1970s continuing through the 1990s. The boreal toad has undergone a precipitous declinein
distribution and abundance in the Southern Rocky Mountains during the last 20 years. By the early 1980s,
the boreal toad was still considered fairly common throughout its known range in Colorado (Nesler and
Goettl, 1994 as cited in Keinath and McGee, 2005). However, since that time, many known populations
throughout Colorado and southern Wyoming have become extirpated. Reasons for the widespread decline
in toad breeding populations are not well defined. Though no one factor has been identified as the cause
of the declines, more than one factor or the synergistic effects of two or more factors may contribute to
documented population declines (Carey, 1993 as cited in Keinath and McGee, 2005). Chytrid fungus
(Batrachochytrium dendrobatidis, known as Bd) has been associated with amphibian extirpationsin
Australia. Chytrid fungus has been found in the Southern Rocky Mountainsin Colorado in western boreal
toad in 1999. Recent evidence points to Chytrid fungus as a significant contributor to boreal toad
population declines. It appears that a combination of host factors (niche specialization, low fecundity) and
pathogen factors (prefers cool developmental temperatures) may predispose some montane species, such
as boreal toads, to increased impacts (Danzak et al., 1999 as cited in Keinath and McGee, 2005). Littleis
known about the extent and severity of the outbreak in Colorado, but because of the potential
consequences of the outbreaks on montane amphibians, it needs to be taken very seriously. Chytrid
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fungus may be the greatest threat to the viability of this species. It is not known how chytrid fungus
moves through the environment and whether human activities may contribute to its spread.

Declines of boreal toads have also been attributed to redleg disease, a highly contagious bacterial
infection caused by Aeromonas, which is more severe when populations are stressed (Nestler and Goettl,
1994 as cited in Keinath and McGee, 2005). The species population declineis not isolated and is
believed to be linked to other catastrophic die-offs of amphibians throughout portions of the world.
Worldwide declines in amphibian populations are well described but poorly understood.

On the ARNF, there are currently 23 breeding populations with variable population numberslisted in
tables from the Boreal Toad Recovery Team (USDA, 2008f). Of the current breeding sites, 15 are on the
ARNF, 6 arein Rocky Mountain National Park, 1 isin Clear Creek County, and 1 isin Grand County
(USDA, 20084). All of the sites and the trend data for each are presented in Table BR - 41.

Table BR - 41. Boreal Toad Population Trend Data in and Near Arapaho and Roosevelt National
Forests
(Boreal Toad Recovery Team, 2008)

Males/Females/
Year Egg Masses’ Recruitment? Age Classes® Comments

Boulder County — BOO1 — Lost Lake (Middle Boulder Creek) - ARNF
Bd: Negative (2001)

1996 0/1/0 No 2(M,A) Toadlets introduced
1997 0/1/0 No 3(M,1,A) Toadlets introduced*
1998 0/2/0 No 3(1,2,A) No breeding observed
1999 0/0/0 No None Minimal surveys done
2000 0/0/0 No None Adequate monitoring
2001 0/0/0 No None Adequate monitoring**
2002 0/0/0 No None Adequate monitoring
2003 0/0/0 No None 3 visits

2004 0/0/0 No None 2 visits

2005 0/0/0 No None seen Site visited 2 times
2006 0/0/0 No None seen Site visited once

2007 0/0/0 Unk None Site visited once

*Tadpoles observed, possibly from mating of a resident female and a translocated male toad.
**PCR test results were negative for samples from 5 groups of sentinel tadpoles placed at Lost Lake in 2001.

Clear Creek County — CCO1 - Vintage Site (Clear Creek West Fork) — ARNF
Bd: Not tested

1994 ?0?0? Unk Multiple Little data available
1995 3/2/2 Unk 2(M,A) Probably few metamorphs
1996 1/1/1 No 1(A) No production

1997 1/1/1 No 1(A) Eggs froze

1998 3/0/0 No 1(A) No breeding observed
1999 3/0/0 No 1(A) No breeding observed
2000 0/0/0 No None seen Minimal monitoring
2001 0/0/0 No None seen No breeding observed*
2002 No Not monitored

2003 0/0/0 Unk None seen No evidence of breeding
2004 No Not monitored

2005 0/0/0 No None seen No evidence of breeding
2006 0/0/0 No None seen Site is drying

2007 0/0/0 Unk None seen Site was dry at only visit

*All site visits in 2001, including night surveys, conducted in May.

Clear Creek County — CC02 — Urad/Henderson (Clear Creek West Fork) — Henderson Mine
Bd: Positive (2004)

1995 |131/19/19 |Yes |4(M,1,5,A) |
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Year Egg Masses Recruitment Comments
1996 142/18/18 Yes 4(M,1,S,A) Few metamorphs
1997 167/33/23 Yes 4+(M,1,S,A)
1998 203/107/55 Yes 4(M,1,S,A) Many metamorphs
1999 141/60/60 Unk 4(M,1,S,A) Bd mortality
2000 34/34/34 Yes 2(M,A)
2001 14/14/14 Unk 3(M,1,A) Some egg mortality*
2002 25/22/22 Unk 2(M,A) Several sites dry
2003 15/15/15 Yes 1(A)
2004 10/16/16 Yes 3(M,A1) Several sites dried up
2005 2/12/12 Yes 2(M,A) Poor hatching success
2006 2/1/4 Yes 4(M,1,S,A) Some water level issues
2007 2/2/0 Unk 3(M,A,1)
*Egg mass mortality due to a water fungus observed at the hesbo site; other sites had good egg mass survival.
Clear Creek County — CC03 — Herman Gulch (Clear Creek) — ARNF
Bd: Positive (2004)
1993 ?1?1? Unk 2(M,A) Breeding observed
1994 11/11/11 Unk 2(M,A)
1995 52/12/12 Unk 3(M,S,A) Good production
1996 20/12/12 No 1(A) Poor larvae survival
1997 19/10/10 Unk 3(M,S,A) Many metamorphs
1998 10/10/10 Unk 2(M,A) Few metamorphs seen
1999 11/11/11 Yes 1(A) High egg mortality
2000 9/5/5 Unk 3(1,S,A) No metamorphs seen
2001 2/2/4 Unk 3(M,S,A) <50 metamorphs
2002 0/1/0 Unk 1(A) No evidence of breeding
2003 1/1/1 Yes 1(M) <50 metamorphs
2004 4/4/14 No 2(1,A)
2005 0/0/0 No None seen
2006 0/0/0 No None seen Site visited once
2007 0/0/0 Unk None seen Site visited twice
Clear Creek County — CC04 — Mount Bethel (Clear Creek) — ARNF

Bd: Positive (2005/2006)
1993 Yes Unk 2(M,A) Many metamorphs
1994 Yes Unk 2(M,A)
1995 4/1/1 No 2(S,A) Few, if any metamorphs
1996 3/3/3 Unk 2(M,A) Few metamorphs
1997 9/1/1 Unk 2(M,A)
1998 11/3/3 Unk 2(M,A) 36 + metamorphs seen
1999 23/1/1 Yes 2(M,A) 500 + metamorphs
2000 29/3/3 Yes 4(M,1,S,A) Many metamorphs seen
2001 28/6/5 Yes 4(M,1,S,A) 500+ metamorphs seen
2002 16/4/4 Yes 3(M,1,A) Early metamorphosis
2003 71717 Yes 3(M,1,A) <50 metamorphs
2004 68/8/8 Unk 3(M,S,A) <50 metamorphs
2005 33/6/6 Unk 2(M,A) Tested Bd positive
2006 5/0/7 Unk 2(M,A) Early breeding
2007 1/1/2 Unk 2(M,A) 4 site visits

Clear Creek County — CCO5 — Bakerville (Clear Creek) — ARNF
Bd: Not tested
1994 1/1/1 Unk 2(M,A) Limited data
1995 Unk No Unk Site not monitored
1996 0/0/0 No None seen
1997 Unk Unk Unk Site not monitored
1998 0/0/0 Unk None seen Inadequate monitoring
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Males/Females/
Age Classes®

Year Egg Masses Recruitment Comments
1999 0/1/0 No 1(A) Inadequate monitoring
2000 0/0/0 No None seen Monitoring adequate
2001 3/0/0 Unk 1(A) Inadequate monitoring
2002 Site not monitored
2003 1/1/1 No 1(A) Few tadpoles found
2004 0/0/0 No None seen
2005 0/0/0 No None seen
2006 0/0/0 No None seen Site visited once
2007 0/0/0 Unk None seen Visited twice
Clear Creek County — CCO06 — Silverdale (Clear Creek South) — ARNF
Bd: Negative (2003)
1993 ?/?/0 Unk Multiple First survey of site
1994 ?/?/0 Unk Multiple No metamorphs
1995 2/0/0 Unk 2(S,A) No breeding observed
1996 5/0/0 No 1(A) No breeding observed
1997 0/0/0 No None Inadequate monitoring
1998 1/1/0 Unk 2(S,A) Monitoring marginal
1999 0/0/0 Yes 1(S) 41 subadults seen
2000 0/0/0 Unk 2(1,S) Many subadults seen
2001 0/0/0 Unk 2(S,A) 65 subadults, 7 adults*
2002 Site not monitored
2003 Site not monitored
2004 0/0/0 No None seen
2005 0/0/0 No 1(A) 9 unsexed adults seen
2006 0/0/0 No None seen Site visited twice
2007 0/0/0 Unk None seen Visited once — poor visibility
*Breeding site used in 1990s apparently not being used at present, and location of current breeding site unknown.
Clear Creek County — CC0O7 — Otter Mountain (Clear Creek South) — ARNF
Bd: Negative (2003/2006)
2003 1/1/1 No 200 tadpoles seen
2004 21212 No 1(A) 50 tadpoles seen
2005 0/0/0 No 1(A) 1 adult seen
2006 2/2/2 No 1(A) 5 adults seen
2007 0/0/0 Unk None Sed fences may be barriers
Grand County — GRO1 — Jim Creek (Winter Park) — ARNF
Bd: Not tested
1995 5/1/? Unk 3+(S,A) Substantial population
1996 ?/?/0 Unk 3+(S,A) Substantial population
1997 0/0/0 Unk None Monitoring inadequate
1998 0/0/0 Unk None Monitoring inadequate
1999 0/0/0 Unk None No night survey done
2000 0/0/0 Unk None Monitoring adequate
2001 0/0/0 Unk None No night survey done
2002 0/0/0 Unk None Not monitored
2003 0/0/0 Unk None Site visited 7 times*
2004 0/0/0 Unk None
2005 Not monitored
2006 Monitoring report not received
2007 0/0/0 Unk None Visited twice
*Breeding site constructed just downstream from original breeding area in 2003; this is the site that will be monitored in subsequent years.
Grand County — GRO2 — Pole Creek (Pole Creek)
Bd: Positive (2002/2003)
1995 5/3/3 Unk 2(M,A) Numerous metamorphs
1996 3/3/3 Yes 2(M,A) Few metamorphs
1997 10/4/2 No 2(1,A) Few, if any, metamorphs
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Year Egg Masses Recruitment Comments
1998 5/2/2 Yes* 2(M,A) Monitoring marginal
1999 5/5/5 Unk 2(M,A) Metamorphs at #4
2000 6/2/2 Yes 3(M,S,A) One clutch desiccated
2001 9717 Yes 4(M,1,S,A) >500 metamorphs
2002 14/6/6 Yes 4(M,1,S,A) Metamorphs present**
2003 71212 Yes 4(M,1,S,A) >500 metamorphs
2004 21212 Yes 3(M,S,A) >150 metamorphs
2005 34/8/8 Yes 4(M,1,S,A) >3000 metamorphs
2006 5/5/5 Yes 3(M,1,A) 35 adults seen
2007 12/4/0 Unk 3(A,1,S) 16 adults seen

This locality is on Pole Creek Golf Course, near holes 4 and 15.
*Recruitment from 1998 production based on observations of subadult toads in 2000.
**Metamorphs sampled on 9/23/02 Bd positive.

Grand County — GR03 — Vasquez Creek (Vasquez Creek) — ARNF

Bd: Not tested

1999 1/1/1 Yes* 1(A) Found late in the season

2000 0/0/0 No None Monitoring adequate

2001 0/0/0 No 1(S) 1 subadult seen*

2002 0/0/0 Unk None 1site visit

2003 Site not monitored

2004 0/0/0 No None

2005 0/0/0 No 1(A) 1 adult seen

2006 0/0/0 No None seen

2007 0/0/0 Unk None Potential habitat searched throughout
drainage

*16 toadlets from 1999 clutch were captive reared and released in Vasquez Creek drainage In 2000; the subadult observed in 2001 was observed
at the release site. No toads were observed then or since at the 1999 breeding site (tire rut): both sites continue to be monitored.

Grand County — GR04 — McQueary Lake (Upper Williams Fork) — ARNF

Bd: Positive (2003)

2001 2/3/3 Yes 2(1,A) No metamorphs observed
2002 8/6/6 Unk 2(M,A) <50 metamorphs
2003 21212 No 2(S,A) Desiccation and predation
2004 0/0/0 No None
2005 0/0/0 No None seen
2006 0/0/0 No None seen Possible adult sighting
2007 0/0/0 Unk None Also searched above lake to upper
ponds
Grand County — GR05 — Upper Williams Fork (Upper Williams Fork) — ARNF
Bd: Negative (2006)
2001 2/2/2 Yes 3(AM,1) Metamorphs observed
2002 1/1/1 Yes 3(A,S,1) No metamorphs seen
2003 1/2/1 Yes 4(M,1,S,A) <50 metamorphs
2004 21212 Yes 4(M,1,S,A) Cold water temps
2005 2/1/1 Unk 2(1,S,A) Metamorphs possible
2006 2/0/1 Yes 2(M,A)
2007 2/1/0 Unk 3(M,AL)
Grand County — GR06 — Big Meadow (Big Meadow) — RMNP

Bd: Positive (2004/2005)
2004 1/1/0 Yes 3(M,1,A)
2005 21212 Unk 2(1,A)
2006 0/0/2 Unk 1(S) Pond dried
2007 1/1/0 Unk 2(A,S)

Grand County — GRO7 — South Fork (South Fork Williams Fork) — ARNF
Bd: Unk
2007 ?0?1? Unk ? Found by DOW in September — only
tadpoles seen
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Males/Females/
Age Classes®

Year Egg Masses Recruitment Comments
Larimer County — LRO1 — Lost Lake (North Fork Big Thompson) — RMNP
Bd: Positive (2000/2005)
1990 ?[?122 Unk 1(A) Incomplete data
1991 206/28/15 Unk 1(A) No data on subadults
1992 143/23/23 Unk 1(A) No data on subadults
1993 77/10/? Unk 1(A) Incomplete data
1994 110/35/35 Unk Unk No data on subadults
1995 122/32/32 Yes* 1(A) No data on subadults
1996 43/15/152 No 1(A) No data on subadults
1997 112/15/15+ No 3(M,2*,A) 15-20 egg masses
1998 106/12/12 Unk 2(M,A) 150+ metamorphs seen
1999 10/10/10 Unk 1(A) Metamorphs possible
2000 3/3/3 Unk 1(A) Bd positive
2001 0/3/0 Unk 1(A) Only females observed
2002 0/1/0 Unk 1(A) One female observed
2003 0/0/0 Unk None Surveys adequate
2004 0/0/0 Unk None seen Juveniles found along trail
2005 3/3/3 Unk 1(A) Larvae seen
2006 0/0/0 Unk Larvae seen
2007 0/2/2 Unk 2(A,S) No breeding observed
*Recruitment in 1995 based on observation of 2-year-old toads in 1997
Larimer County — LRO2 — Kettle Tarn (North Fork Big Thompson) — RMNP
Bd: Positive (2001/2005); Negative (2006)
1990 21?113 Unk 1(A) Incomplete data
1991 21+/23/23 Unk 1(A) No data on subadults
1992 63/18/18 Unk 1(A) No data on subadults
1993 54/25/25 Unk 2(M,A)
1994 120/21/21 Unk 2(M,A)
1995 210/24/24 Unk 2(M,A)
1996 29/13/8 Unk 3(M,2,A)
1997 15/11/0 No 1(A)
1998 18/13/10 Unk 1(A)
1999 15/8/2 Yes* 1(A) No metamorphs seen
2000 13/5/3 Unk 2(1,A) One 1 year old seen*
2001 2/4/3 Yes 3(M,S,A) Metamorphs observed*
2002 21212 Yes 3(M,1,A) NASRF tadpoles released**
2003 3/3/3 Yes 3(M,1,A) 500+ metamorphs
2004 21212 Unk 3(1,S,A) Site dry by late July
2005 0/1/0 Unk 1(A) Good water levels
2006 0/3/1 Unk 1(A) Desiccation loss
2007 1/0/0 Unk 1(A) No breeding observed
*Metamorphs observed but not estimated on monitoring form.
**Tadpoles from NASRF released at site; it is unknown whether metamorphs observed in 2002 derived from naturally produced clutches for from
these released tadpoles.
Larimer County — LRO3 — Spruce Lake (Big Thompson) — RMNP
Bd: Negative (2003/2005/2006)
1996 Unk Yes Unk Reproduction presumed
1997 3/1/? Unk 3(1,S,A) Limited monitoring
1998 9/3/1 Unk 1(A) Inadequate monitoring
1999 9/3/1 Yes 2(S,A) Inadequate monitoring
2000 10/4/2 Unk 3(M,1,A) Three 1-year old seen
2001 10/2/2 Unk 2(S,A) Larvae observed*
2002 15/3/3 Unk 1(A) No metamorphs observed
2003 12/1/1 Unk 1(A) No larvae observed
2004 10/2/2 Unk 1(A) No larvae observed
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Males/Females/
Age Classes®

Year Egg Masses Recruitment Comments
2005 7/5/5 Unk 1(A) Larvae observed
2006 711/3 Unk 2(M,A) Eggs collected from site
2007 0/8/2 Unk 1(A) 15 egg masses and 100 tadpoles
observed
*Last site visit June 20, prior to time of metamorphosis.
Larimer County — LRO4 — Glacier Basin (Big Thompson) — RMNP
Bd: Not tested
1995 1/1/0 Unk 1(A)
1996 1/1/1 Yes 1(A) Translocation site
1997 0/1/0 No 2(1,A)
1998 3/0/0 Unk 1(A) No breeding activity seen
1999 3/0/0 Unk 1(A) No night survey done
2000 0/0/0 Unk None Monitoring adequate
2001 Not monitored*
*This site will no longer be regularly monitored after 2000. Translocation appears unsuccessful (Muths et al. 2001).
Larimer County — LR0O5 — Twin Lake (South Cache la Poudre) — ARNF
Bd: Positive (2001)
1998 1/1/1 Unk 1(A) Tadpoles observed
1999 0/0/0 Unk None Site disturbed/dam work*
2000 0/0/0 Yes None Low water
2001 37212 Yes 3(1,S,A) No metamorphs seen
2002 1/1/1 Unk 2(S,A) No metamorphs seen
2003 0/0/0 Unk 0 Site disturbed
2004 Not monitored
2005 Not monitored
2006 Not monitored
2007 Not monitored
*In 1999 there was temporary disturbance at this site due to testing of reconstructed dam.
Larimer County — LR0O6 — Trout Creek (Trout Creek) — ARNF

Bd: Negative (2004/2006)
2004 21212 Yes 1(A) Site found 6/22/04
2005 0/0/0 Yes None seen
2006 0/0/3 Unk 3(1,S,M) Good year at site
2007 Monitoring date not yet received

Larimer County — LRO7 — Panhandle Creek (Panhandle Creek) — ARNF
Bd: Negative (2006)
2004 3/2/0 Yes 2(S,A) Exact site not found
2005 0/0/0 Yes None seen
2006 5/0/1 Unk 4(M,1,S,A) Exact site located
2007 Monitoring date not yet received
Larimer County — LRO8 — Faye Lakes (Faye Lakes) — RMNP

Bd: Negative (2005/2006)
2004 41410 Yes 2(M,A)
2005 21212 Yes 2(1,A)
2006 3/2/0 Yes 3(M,1,A)
2007 6/2/2 Unk 3(A,1,5)

Males/Females/Egg Masses: This column shows the minimum number of breeding age males and females and number of viable egg masses at the locality in
each year.

ZRecruitment: A ‘yes’ entry means that one-year-old toadlets were observed at the site in the spring of the following year, or two-year-old toads were seen the
second year.

3Age Classes: The first number in the entry indicates the minimum number of age classes observed/reported at a specific site. Numbers within parentheses
indicate which age classes were observed: M=metamorphs (young of the year), 1=one-year-olds (new ‘recruits’), S=subadults (generally two- or three-year-
old toads), 2 or 3=subadults which were specifically identified as either two- or three-year-old toads, A=adult toads (generally 4 years old and older).

As of 2007, there are 23 breeding sites on the Planning Area (see Table BR - 42). Although not part of
the historic database, discovery of “new” breeding areasis probably just the first confirmation of boreal
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toad presence in areas not previously surveyed for boreal toads, but where they have been present for
years. Of all 23 sites, 9 are Bd positive, 7 are Bd negative, and 6 have not yet been tested.

Table BR - 42. Breeding Sites on Planning Area

Boulder Clear Creek Grand Larimer
# Sites County County County County
ARNF 1 6 5 3
RMNP 0 0 1 5
Private 0 1 1 0
Bd+ 0 3 (2 neg: 4 (3 unk.) 2 (5 neg:
2 unk.) 1 unk.)

Despite the discovery of new sites (previously undetected sites) on the Planning Area, predominantly in
Larimer County, and several others statewide, CNHP and other data clearly indicates a downward trend
for boreal toad numbers at occupied sitesin Colorado and on the Planning Area.

The WRNF has documented 14 boreal toad breeding populations on or near the Forest. Most of them are

on National Forest System Lands, and some are on private land (in Vail, near Breckenridge, and in
historic mining areas). Table BR - 43 presents monitoring data from 1995 to 2004 for these sites.

Table BR - 43. Boreal Toad Population Trend Data in and near WRNF (CDOW, 2005)

Year

Males/Females/Egg

Masses'

Recruitment®*

Age Classes®

Locality EAO1 — Holy Cross City (Holy Cross City)
Bd Status: Negative (2003)

Comments

1996 1/1/1 Unk 1(A) Predation & late season
1997 1/1/1 Unk 1(A) Recruitment unlikely
1998 21212 Unk 1(A) Inadequate monitoring
1999 2/0/0 Unk 1(A) Inadequate monitoring
2000 1/0/0 Unk 1(A) Inadequate monitoring
2001 1/1/1 Unk None seen 5 visits to site”

2002 2/1/1 Unk 1(A) Breeding pond dried”
2003 2/1/1 Unk 1(A) 5 visits to site

2004 1/0/0 Unk 1(A) No evidence of breeding
2005 1/0/0 Unk 1(A) No evidence of breeding
2006 0/0/0 Unk None seen No evidence of breeding
2007 1/0/0 Unk 1(A) No evidence of breeding

“Report of boreal toad tadpoles at this site in July 2001 by Bill Andree.
“In 2002, the breeding pond dried, probably before tadpoles could metamorphose.

Locality EA02 — East Lake Creek (East Lake Creek)

Bd Status: Negative (2004/2005/2006/2007)

1996 1/1/1 Unk 3(M,S,A) Site found 8/13/96

1997 unk Yes Unk Site not monitored

1998 3/0/0 Yes 2(1,A) Inadequate monitoring
1999 4/4/4 Yes 3(M,1,A) No night survey done
2000 21212 Unk 3(1,S,A) Minimal monitoring

2001 1/0/0 Yes 1(A) Only one adult male seen’
2002 21212 Yes 3(1,S,A) 14 adults seen (not sexed)
2003 21212 Yes 3(M,S,A) Likely many metamorphs
2004 21212 Yes 4(M,1,S,A)

2005 16/1/1 Yes 4(M,1,S,A)

2006 5/0/1 Yes 4(M,1,S,A) Tadpoles on first visit
2007 8/1/1 Unk 3(1,S,A) Tadpoles on first visit

Two closely associated breeding sites at this locality.
“Successful breeding in 2001 assumed due to 2 one-year-olds observed in 2002.
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Males/Females/Egg
Masses®

Recruitment®

Age Classes®

Locality EAO3 — East Vail (Vail)
Bd Status: Negative (2004/2007); Positive (2005)

Biological Report

Comments

1999 3/1/1 Yes 3(M,S,A) Site found late July

2000 8/2/1 Unk 3(M,1,A) Many metamorphs

2001 32/4/3 Yes 3(M,S,A) 15 metamorphs seen
2002 7111 Yes 4(M,1,S,A) Many subadults

2003 4/1/1 Yes 4(M,1,S,A) 50-100 metamorphs seen
2004 5/1/1 Unk 4(M,1,S,A) 300+ metamorphs seen
2005 8/2/2 Yes 4(M,1,S,A) 500+ metamorphs seen
2006 6/1/1 Yes 4(M,1,S,A) High water levels

2007 21212 Unk 4(M,1,S,A) High water levels

This site is near a bike path and surrounded by development.

Locality EAO4 — Strawberry Lakes (Holy Cross City)
Bd Status: Negative (2006)

2003 1/1n Unk 1(A) 100-500 tadpoles
2004 111 Unk 3(M,S,A) 100-500 tadpoles
2005 0/2/0 Unk 1(A) Likely metamorphs
2006 Yes Monitoring report not received
2007 3/1/2 Unk 2(1,A)
Locality SUO1 — Cucumber Gulch (Breckenridge)
Bd Status: Not tested
1995 1/1/1 No 3+(M,S,A) Mult. age classes seen
1996 ?/?/0 No 2(S,A) No breeding observed
1997 2/1/1 No 1(A) Recruitment doubtful
1998 1/0/0 Unk 1(A) Monitoring minimal
1999 1/1/1 Unk 1(A) No metamorphs seen
2000 0/1/0 Unk 1(A) Monitoring adequate
2001 0/0/0 Unk None seen Monitoring adequate
2002 0/0/0 Unk None seen 5 site visits by CNHP
2003 0/0/0 Unk None seen 4 site visits
2004 0/0/0 Unk None seen 1 site visit, access issues
2005 1/1/0 Unk 1(A)
2006 Not monitored
2007 0/0/0 Unk None seen
Locality SUO2 — Montezuma (Snake River)
Bd Status: Not tested
1995 7/1/1 No 2(S,A) Breeding unsuccessful
1996 9/?/0 No 1(A) No breeding observed
1997 1/1/1 Unk 1(A) New site, vs. 95 & 96
1998 0/0/0 Unk None seen Monitoring inadequate
1999 3/1/1 Unk 1(A) Tadpoles observed
2000 0/0/0 Unk None seen No access to property’
2001 Not monitored
2002 0/0/0 Unk None seen 2 site visits
2003 Not monitored
2004 Not monitored
2005 Not monitored
2006 Not monitored
2007 Not monitored

“This site is on private property, and permission for ongoing access needs to be obtained.

Locality SUO3 — Peru Creek (Snake River)

Bd Status: Positive (2001/2003)

1996 1/1/1 Yes 3(M,S,A) Maybe>3 age classes
1997 6/2/2 Unk 4(M,1,S,A) Good metamorphosis
1998 3/1/1 Unk 2(M,A) Monitoring inadequate
1999 14/1/1 Unk 1(A) Monitoring minimal
2000 19/1/1 Yes 1(A) Tadpoles seen
2001 29/1/1 Unk 2(1,A) Inadequate monitoring
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Males/Females/Egg ‘ ‘
Comments

‘ Year Masses® Recruitment® Age Classes®

2002 2/1/1 Unk 2(M,A) >500 metamorphs
2003 Not monitored

2004 0/0/0 Unk None seen Low water levels
2005 0/0/0 Unk None seen Low water levels
2006 0/0/0 Unk None seen Better water levels
2007 0/1/0 Unk 1(A) Water levels still good

*Disturbance from construction was observed in the wetland area, but not the breeding pond itself, on 6/15/01. Monitoring in 2001 did not occur around the
time that metamorphosis would be expected.

Locality SUO4 — Upper North Tenmile (North Tenmile Creek)
Bd Status: Negative (2003/2004/2005/2007)

1995 6/6/6 Unk 2(S,A) Few, if any, metamorphs
1996 17/6/6 Unk 3(M,S,A) Good production

1997 13/3/3 Unk 2(M,A) Limited metamorphosis
1998 18/3/1 Yes 2(S,A) Inadequate monitoring
1999 2/3/3 Unk 4(M,1,S,A) Inadequate monitoring
2000 71414 Unk 2(S,A) Metamorphs likely

2001 8/2/2 Yes 1(A) Larvae disappeared
2002 8/8/8 Yes 4(M,1,S,A) No night survey

2003 1/1/1 Unk 1(A) No larvae/metamorphosis
2004 5/1/1 Yes 2(S,A) Late egg deposition
2005 2/2/2 Unk 2(1,A) Poor hatching success
2006 0/1/0 Unk 1(A) No evidence of breeding
2007 3/3/3 Unk 1(A) Poor tadpole survival

Locality SUO5 — Lower North Tenmile (North Tenmile Creek)
Bd Status: Negative (2005/2006)

1996 4/2/2 Yes 2(M,A) Few metamorphs

1997 1/2/1 Unk 2(1,A) Little or no reproduction
1998 5/5/5 Unk 3(M,S,A) Inadequate monitoring
1999 3/2/1 Unk 1(A) Inadequate monitoring
2000 5/3/2 Unk 2(M,A) Monitoring adequate
2001 3/4/3 Yes 2(M,A) 100 metamorphs seen
2002 21212 Yes 3(M,1,A) No night survey

2003 21212 Unk 2(1,A) Likely many metamorphs
2004 1/1/1 Yes 1(A) Likely many metamorphs
2005 4/4/4 Yes 3(M,1,A) Likely many metamorphs
2006 2/0/0 Unk 2(S,1) No evidence of breeding
2007 0/0/0 Unk None seen No evidence of breeding

Locality SU06 — Upper North Fork of Snake River (Snake River)
Bd Status: Positive (2001); Negative (2003/2004/2005)

1998 1/2/i Unk 3(M,S,A) 1st survey mid-July
1999 1/1/1 Unk 2(S,A) Some tadpoles seen
2000 1/1/1 Unk 2(M,A) 10-20 metamorphs seen
2001 1/1/1 Yes 2(1,A) Inadequate monitoring
2002 1/2/1 Unk 2(1,A) Inadequate monitoring
2003 Not monitored

2004 16/0/0 Unk 1(A) Site visited 3 times
2005 20/0/0 Unk 1(A)

2006 20/0/0 Unk 1(A) No evidence of breeding
2007 0/0/0 Unk None seen

One male, one female, and 13 additional toads observed 5/24/01; About 100 tadpoles and 23 yearlings observed 7/20/01.

Locality SUO7 — Lower North Fork of Snake River (Snake River)
Bd Status: Negative (2004)

1998 1/2/1 Unk 3(M,S,A) 1st survey mid-July
1999 1/2/0 Unk 1(A) No breeding observed
2000 1/1/0 Unk 1(A) No breeding observed
2001 1/0/0 Unk 1(A) Inadequate monitoring
2002 0/0/0 Unk None seen Three site visits
2003 Not monitored
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Males/Females/Egg ‘ ‘
Comments

‘ Year Masses® Recruitment® Age Classes®
2004 1/0/0 Unk 1(A) Site visited 3 times
2005 0/0/0 Unk None seen
2006 0/0/0 Unk None seen No evidence of breeding
2007 0/0/0 Unk None seen
Locality SU08 — Straight Creek (Snake River)
Bd Status: Negative (2003)
2003 1/1/1 Unk 3(M,S,A) Site discovered 5/29/03
2004 0/0/0 Unk None seen Site visited 3 times
2005 0/0/0 Unk None seen
2006 0/0/0 Unk None seen
2007 0/0/0 Unk None seen Surveyed surrounding ponds
Locality PI01 — Conundrum Creek (Conundrum Creek)
Bd Status: Positive (2001)
1995 3/1/1 Yes 2+(S,A) Minimal monitoring
1996 1/1/1 Unk 2+(S,A) Many metamorphs
1997 21212 Unk 2(2,A) Poor production
1998 2/2/0 Unk 1(A) Inadequate monitoring
1999 0/0/0 Unk Unk Site not monitored
2000 21212 Unk 2(M,A) Adequate monitoring
2001 3/9/3 Yes 2(M,A) 100 metamorphs seen
2002 1/1n Unk 2(M,1) Many metamorphs’
2003 0/0/0 Unk None seen
2004 0/0/0 Unk None seen
2005 0/0/0 Unk None seen One site visit
2006 0/0/0 Unk None seen One site visit
2007 0/0/0 Unk None seen
“No adults seen during many site visits, but at least one egg mass produced, resulting in hundreds of metamorphs.
Locality P102 — East Maroon Creek (Conundrum Creek)

Bd Status: Negative (2003/2004/2005/2006/2007)
2000 3/3/3 Yes 4(M,1,S,A) Several ponds at site
2001 3/3/3 Yes 3(1,S,M) Adults not observed
2002 3/3/3 Yes 4(1,M,S,A) Breeding in 2 ponds
2003 3/3/3 Yes 3(M,S,A) Numerous metamorphs
2004 7111 Unk 3(1,S,A) Possible metamorphs
2005 21212 Yes 4(M,1,S,A) Breeding in 2 ponds
2006 21212 Yes 4(M,1,S,A) Good year
2007 2/2/5 Unk 4(M,1,S,A)
1n 2001, about 3 egg masses deposited although adults were not observed; 16 subadults and about 50 metamorphs seen.

! Males/Females/Egg Masses: This column shows the minimum number of breeding age males and females and number of viable egg masses at the locality in
each year.

2 Recruitment: A ‘yes’ entry means that one-year-old toadlets were observed at the site in the spring of the following year, or two-year-old toads were seen the
second year.

% Age Classes: The first number in the entry indicates the minimum number of age classes observed/reported at a specific site. Numbers within parentheses
indicate which age classes were observed: M=metamorphs (young of the year), 1=one-year olds (new ‘recruits’), S=subadults (generally two- or three-year-
old toads), 2 or 3=subadults which were specifically identified as either two- or three-year-old toads, A=adult toads (generally 4 years old and older)

Natural History

In Colorado, boreal toad occupies forest habitats at elevations between approximately 7,500 and 12,000
feet (Campbell, 1970; Baxter and Stone, 1985; Hammerson, 1999; and Degenhardt et a., 1996) and is
generally found at elevations between 8,000 and 11,000 feet.

Breeding habitat consists of shallow, quiet water in lakes, ponds, marshes, bogs, and wet meadows.
Summer range includes use of upland montane forests and rocky areas, with an affinity for locations with
seeps or springs (Jones, 1998). Over-winter refugia, or hibernation chambers, are reported to need a
continuous flow of groundwater beneath the chamber floor to prevent freezing (Campbell 1970). Toads
also use small rodent burrows and beaver lodges and dams. Toads emerge from hibernacula during May
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and June and returnin late August and early September. Y oung toads are restricted in distribution and
movements by available aguatic habitat, while adults can move up to severa miles and take up residence
in marshes, wet meadows, or forested areas (Nesler and Goettl, 1994).

Breeding begins late in spring as the winter snowpack begins to melt. Eggs are usually deposited in
shallow pools or along lake marginsin late May or early June. Tadpoles metamorphose during their first
summer at elevations below 9,000 feet. At higher elevations, metamorphosis does not occur until the
second summer. Tadpoles overwinter under the ice. Toads do not breed successfully every year at
elevations above 11,000 feet (Campbell, 1972).

Environmental Baseline

Boreal toads occupy three types of habitat during the year: breeding ponds, summer range, and over-
winter refugia. All of these specific habitats are associated with open water (ponds), wetlands, and
riparian areas within lodgepol e pine and spruce-fir forests (Campbell, 1970).

The boreal toad population data from ARNF (see Table BR - 41) indicate 23 populations on or near the
Forest. Data from known breeding sites on Clear Creek collected by the Boreal Toad Recovery Team
include sites within the Corridor APE (at least three ponds are within 100 meters of |-70). Suspected
factors contributing to population declines include chytrid fungus (L oeffler, 2001; Jones, 1998; and
CNHP, 2002b), redleg disease, and contaminants to the water supplies supporting toad habitat
populations. Despite the discovery of new sites on the ARNF, and afew others statewide, Boreal Toad
Recovery Team data (2005) indicate a downward popul ation trend on the ARNF and in Colorado. The
boreal toad also isaMIS for the ARNF.

There are 14 known boreal toad breeding populations on or adjacent to the WRNF: two near
Independence Pass, three near Montezuma, two in the North Tenmile drainage, five in the North Fork
Snake River drainage, and two in Eagle County (Lambert, Malleck, and Huhn, 2000). Five of the 14
known breeding populations on WRNF lands are within designated wilderness areas, two arein a
tributary outside the Corridor, and all those in the Snake River drainage are outside the Corridor, leaving
two breeding populationsin the Corridor APE on or near the WRNF. The two sites are in east Vail
(private land) and along Straight Creek east of Silverthorne.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

The boreal toad would be susceptible to impacts from habitat loss, an expanded road effect zone including
downstream effects on habitats, and possibly induced growth. Not all toad habitat is breeding habitat, but
numerous sites on both forests have been documented as breeding sites. Habitat 10ss, especially breeding
habitat, would be a potentially serious effect. There are five breeding populations in the Corridor APE;
onein east Vail (on private land), a historic location in Straight Creek (WRNF), and three in upper Clear
Creek (ARNF). Only one of the five sitesin the Corridor is projected to be disturbed by any action
aternative. All alternatives except two (Dua-Mode Bus in Guideway and Diesel Busin Guideway)
would have the potential to affect the breeding habitat in East Vail. Construction activities are expected to
be far enough away from the site in Straight Creek that breeding toad habitat would not be affected.

Because the three sites in upper Clear Creek (all between milepost 217.9 and milepost 221.2) are located
in natural and man-made ponds that are within hundreds of feet of 1-70, additional survey and analysis
will be completed for Tier 2 proposals. Increasing habitat suitability at the Mount Bethel site and at
possible new sites along Clear Creek (Barry property) is being considered as part of the I-70 construction
plan. Moreover, the Forest Service is currently developing plans to construct boreal toad habitat in the
Dry Gulch area. However, the toads depend on habitats with a high water table, and streamflow is not
generally the main source of groundwater that supports most Forest wetlands and riparian areas (ARNF
and PNG 2005). No project effects on groundwater have been identified in the Corridor.
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Estimated direct impacts on boreal toad habitat are based on broad construction assumptions at this Tier 1
level of analysis. Construction procedures that cause habitat disturbance could include activities at water’s
edge that result in sedimentation, use of caissons to place concrete structures in streams or water bodies,
use of structuresto divert flowing water to allow construction, and other procedures that will be identified
in Tier 2 projects. Tier 2 studies will further evaluate and identify permanent mitigation measures for
specific issuesincluding structural controls. Stream restoration measures might include creation of drop
structures and/or bioengineering techniques.

Table BR - 44 and Table BR - 45 provide the estimated direct impacts on potential boreal toad habitat.
Habitat was defined using the vegetati on-based categories of wetland vegetation and riparian areas, along
with the wetlands category (channels, open water bodies, and fens). Boreal toads use open water for
breeding and meadows and springs in spruce-fir and lodgepole forests for summer foraging. On the
WRNF, the total acreage of open water and riparian areasis 88,900 acres. Potential impacts on all boreal
toad habitat on the WRNF from the Preferred Alternative would be 8.4 acres for both the Minimum
Program and the Maximum Program 55 mph and 7.1 acres for the Minimum and Maximum Program at
65 mph. Potential impacts for al alternatives would range from 4.2 acres (Six-Lane Highway 65 mph) to
12.9 acres (Combination Six-Lane Highway with Rail and Intermountain Connection), or about

0.01 percent of available open water and riparian habitat.

On the ARNF, montane riparian areas and wetlands also are considered MIS habitat. The ARNF includes
approximately 100,400 acres of open water and riparian areas. Potential impacts on boreal toad from the
Preferred Alternative would range from 0.7 acres (Minimum Program [55 or 65mph]) to 5.6 acres
(Maximum Program [55 or 65mph]). Potential impacts from all alternatives, including loss of habitat for
breeding, would range from 0.5 acres (Minimal Action) to 6.4 acres (Combination Six-Lane Highway
with Rail and Intermountain Connection). The impact of 6.4 acres would represent approximately 0.007
percent of available habitat.

Table BR - 44. Direct Impacts on Boreal Toad Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph
WRNF 8.4 7.1 8.4 7.1
ARNF 0.7 0.7 5.6 5.6

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 45. Direct Impacts on Boreal Toad Habitat (acres): Action Alternatives Evaluated in the

Draft PEIS
Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode Diesel Six-Lane | Six-Lane Reversible/ Highway Six-Lane Dual-Mode Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway
WRNF 7.4 8.5 53 8.9 8.9 7.6 4.2 7.6 12.9 8.4 10.4 10.4
ARNF 0.5 0.9 0.9 0.3 0.3 2.8 2.8 3.7 6.4 5.6 54 5.4

Theanalysisin Table BR - 44 and Table BR - 45 was done using the categories of riparian areas,
wetland vegetation, and wetlands (open water, channels, springs and fens). In addition, afine-scale
analysis was conducted using different categories than were used Table BR - 44 and Table BR - 45.
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Categories for the fine-scale analysis included open water with adjacent meadows, in spruce-fir and
lodgepol e pine forests, with elevations greater than 8,000 feet. The results of this analysisindicate that the
Minimum Program, Minimal Action and Advanced Guideway System alternatives would have no effect.
The Busin Guideway alternatives would disturb 0.11 acres. The Rail with Intermountain Connection and
the Highway alternatives would each disturb from 0.44 to 0.42 acres. The Combination alternatives would
disturb from 0.63 to 0.73 acres. The Maximum Program Preferred Alternative would affect .72 acres.

Increased inputs of contaminated runoff and sediment into agquatic habitats may also have a substantial
negative impact on boreal toads in the Corridor. Sediment has been afactor in covering eggs and also
toad food sources (L oeffler, 2001). In addition, contaminants can cause mortality of eggs and tadpoles.
Impacts on wetlands and other riparian areas would be minimized as much as possible, but temporary
downstream effects may occur. Induced growth that brings additional people into those areas for
recreation could also affect this species.

It is conceivable that toads would attempt a crossing of 1-70 to reach another water body, especially in
areas where multiple ponds are present in the APE. No roadkills of amphibians have been reported for
I-70. While their home ranges are relatively small (afew acres of wet meadow adjacent to water bodies),
they have been documented to travel up to 3 miles (Boreal Toad Recovery Team, 2001). However, the
potential for roadkill should be considered low.

Potential effects on known breeding sites would have greater effect on the population than impacts on
nonbreeding sites. There are two known breeding sites in the Corridor APE on the WRNF. One islocated
along Straight Creek east of Silverthorne and the second site, near the WRNF, ison private land in Vail.
None of the sites on the WRNF would be affected by any of the action aternatives. Although the resource
protection measures outlined in the WRNF Plan are expected to foster habitat improvement and the
potential for population expansion at all sites, concentrated disturbance in the area around breeding sites
can affect adjacent habitat (relating to the potential for population expansion). Some suitable wetlands on
WRNF lands are expected to be lost as discussed above, but resource protection measures are expected to
minimize loss. Additional suitable wetlands may be created through habitat improvement projects, but
unoccupied suitable habitat appears to be readily available.

There are 19 current or historic toad population sitesin the Corridor APE on the ARNF. They are located
in upper Clear Creek between milepost 217.9 and milepost 221.2, and all of them are within 200 feet of |-
70. The aerial mapping, field investigation, and literature search characterized the 19 sites as three
breeding sites, four man-made ponds, and 12 historic population sites. There is some overlap as the
breeding population at Bethel dideisin aman-made pond. The four man-made ponds were either created
as borrow pits by CDOT or have had sediments cleaned out by CDOT. The term “historic” means that
toads have been in pondsin the past but not during the most recent observations. Action alternatives are
projected to affect two of the four man-made ponds and four of the 12 historic sites. None of the breeding
sites are expected to be disturbed. Resource protection measures in the ARNF Plan are expected to foster
habitat improvement and the potential for population expansion at all sites. Some historic sites and some
of the man-made sites on ARNF lands could be disturbed by the Combination alternatives, especially the
Combination Six-Lane Highway with Rail and Intermountain Connection alternative, but resource
protection measures are expected to minimize loss. Additional suitable wetlands may be created through
habitat improvement projects, but unoccupied suitable habitat appears to be readily available.

A wide variety of land use practices may have indirect impacts on boreal toads. Because boreal toads are
highly dependent on aquatic habitat, any action that changes water volume, water quality, aguatic
vegetation, or the aguatic fauna can have significant negative impacts on the toads. Fish populations that
are already established may preclude toad recolonization.

The Boreal Toad Conservation Plan and Agreement between Colorado Division of Wildlife, Wyoming
Game and Fish Department, New Mexico Game and Fish, USFS, National Park Service, USFWS, BLM,
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CNHP, and U.S. Geological Survey establishes a framework for reintroduction of boreal toads, control of
chytrid fungus (Bd), breeding pond surveys, and habitat protection recommendations. Suggested
conservation recommendations are consistent with current Standards and Guidelines in the 1997 ARNF
Plan (USDA, 1997). Potential effects from the project on boreal toad habitat are not expected to cause a
viability risk to the speciesin the planning area or on the ARNF.

Due to the high level of concern for boreal toad viability, both the WRNF and ARNF will use their
management Standards and Guidelines to greatly restrict management-related disturbance around known
and historic boreal toad breeding sites. Although these additional restrictions will protect most individuals
and habitat, occasional incidental mortality is still possible.

Cumulative effects on boreal toad may include loss of wetland habitat, |oss or degradation of wetland
function, or loss of habitat connectivity between wetlands and uplands in areas where future
developments are planned. Decline in boreal toad populationsis not well understood, and it could be that
asuite of cumulative effectsis at the core of this decline, with impacts as far ranging as climate change,
lowered disease resistance, or other causes.

No Action Alternative

Effects on boreal toad and their habitat in the Corridor APE associated with the No Action Alternative
may include similar levels or even gradual increases of road maintenance chemicals and sediments
running off into wetlands. This assumes no additional construction of drainage or water quality mitigation
for the Corridor.

Determination of Effects and Rationale
Action Alternatives

Implementation of Forest Standards and Guidelines for the protection of the boreal toad will accomplish
that protection by directing management on Forest lands to avoid the loss of open water, riparian areas,
and wet upland meadows in spruce-fir and lodgepol e pine forests. Only one breeding site would be
affected and it is on private land. No breeding sites would be affected on Forest lands. One breeding site
disturbed out of 14 on or near the WRNF and 9 on the ARNF represents approximately 4 percent of the
breeding sites on or near the Forests. Given the acres of potential boreal toad habitat directly affected
(from 0.9 to 14.1 acres from Table BR - 44 and Table BR - 45) and the fact that no breeding sites would
be affected on Forest lands), the action alternatives may adversely impact individuals, but not likely
result in a loss of viability in the planning area, nor cause a trend to federal listing. This
determination would apply to both the WRNF and the ARNF.

No Action Alternative

The No Action Alternative would not cause any direct changes to the existing condition of habitat nor
create any additional impacts. The barrier effect of 1-70 with its potential for AV Cswill remain in place.
This aternative may adversely impact individuals, but not likely to result in a loss of viability in the
planning area, nor cause a trend to federal listing. This determination would apply to both the WRNF
and the ARNF.

Northern Leopard Frog (Rana pipiens), FS

The northern leopard frog is a medium-sized spotted frog in the family Ranidae and the genus Rana.
Adults are generally 5to 9 cmin length and can reach up to 11 cm (NatureServe, 2006). This speciesis
currently documented to occur on ARNF and WRNF lands.

Distribution

Western hemisphere distribution for this species ranges from Great Slave Lake and Hudson Bay, Canada,
south to Kentucky and New Mexico (Stebbins, 1985; and Conant and Collins, 1991). The northern
leopard frog is distributed widely across North America from the Great Basin eastward, including most of
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Colorado and Wyoming below about 10,000 feet (Corn and Livo, 1989). Declines or extirpations of
populations in Colorado have been observed recently in montane areas and plains habitats. Although
extensive studies of midwestern populations have been conducted, ecological data from western
populations are largely anecdotal (Corn and Livo, 1989). It has arather spotty distribution in the west,
where it has been introduced in many localities (NatureServe, 2006). At a continental scale, thefrogis
generally common with declinesin afew areas (USDA, 2003). During the last several years, the ranid
population has declined by an estimated 50 percent (USDA, 2002c).

This frog species occurs throughout much of Colorado, except for the southeastern and east-central
portions of the state. They may be found from below 3,500 feet to more than 11,000 feet. They have been
observed in Jefferson County along the South Platte River riparian area, Clear Creek County along Clear
Creek, Summit County from alocation on the Blue River upstream of Dillon Reservoir; Eagle County
along the Eagle River, and Garfield County in habitat along the Colorado River (Hammerson, 1999).
There have been no recent sitings on the ARNF, and this species may have been extirpated on the Forest
(D. Lowry pers. comm., 2006b; and CNHP, 2002b).

There are two known populations of northern leopard frogs on the WRNF, and the sites are considerably
north of the Corridor on the Rifle District. The only other sighting of aleopard frog on the Forest was in
the Flat Tops Wilderness Area.

Surveys were done on the ARNF in Larimer County for the years 1975 to 1979 (CNHP, 2002b). One
location had an estimated population of 2,103 in 1965 and 286 in 1976. A second location had
populations of 283, 110, and 115 in the years 1977, 1978, and 1979, respectively. From 1973 to 1982,
nine Larimer County populations were documented as extirpated from elevations of 7,760 to 8,265 feet
(Hammerson, 1999). Six of the extirpations resulted from drying up of breeding ponds and the other three
are unexplained. A population of leopard frogs in Boulder County declined severely after bullfrogs were
established in the late 1970s.

Corn and Fogleman (1984) surveyed 40 sites on the ARNF from 1986 to 1988 but did not find any
northern leopard frogs (CNHP, 2002b). Similarly, Livo (1995a, b) conducted amphibian surveys at 85
sites on the ARNF in 1994 and did not observe any northern leopard frogs. The northern leopard frog has
a state heritage status rank of S3; vulnerable (NatureServe, 2006). Although still widespread and common
in many areas, many populations have drastically declined, especialy in the Rocky Mountains of
Colorado, Wyoming, and Montana. Leopard frog records from Colorado occur from 3,500 to 11,000 feet
but exclude southeastern Colorado (Hammerson, 1999).

Natural History

This speciesis highly dependent on aquatic habitats; however, adults will forage away from water given
the right conditions of either moist vegetation or high humidity (Merril, 1977). During summer, adults
prefer grassy areas, wet meadows, and swampy areas surrounding pools and marshes. Areas with 100
percent vegetative ground cover are preferred. Grassy areas 1 meter or more in height are seldom used,
whereas grassy areas 5.9 to 11.8 inches are heavily used. Lack of oxygen in lake bottoms affects
concentrations of frogs during winter, driving them to bottoms of well-aerated water spillways and
rapidly flowing streams.

Leopard frogs typically overwinter in ponds, lakes, or streams. After emerging during early spring, they
breed in shallow, nonflowing portions of permanent water bodies and in seasonally flooded areas adjacent
to or contiguous with permanent water bodies (Merri,| 1977; and Hammerson, 1982). Egg laying typically
occurs between late April and early June, depending on elevation and weather. Eggs are usually laid at
night and attached to vegetation in 15.7 inches or shallower water on the north side of ponds. Aquatic
vegetation (Juncus, Carex) isimportant in the breeding ponds for egg mass attachment. Water
temperatures from 37.4 to 95 degrees Fahrenheit are tolerated during breeding. Eggs hatch in 15 to 20
days and larvae transform in 60 to 80 days. Tadpoles and young frogs likely eat vegetation for a short
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time and then become more carnivorous as metamorphosis approaches. Metamorphosis occurs between
late-July and mid-September (Hammerson, 1999; and Corn and Fogelman, 1984). Adult frogs are ableto
forage away from water for invertebrates and are known to avoid vegetation more than 11.8 inchestall
while foraging but use dense vegetation as escape cover (Merril, 1977).

Environmental Baseline

Typical habitats for the northern leopard frog include wet meadows and shallow areas of marshes, ponds,
lakes, reservoirs, streams, and irrigation ditches. Usually, leopard frogs occur at the water’ s edge, but they
may roam far from permanent water in wet meadows or during mild wet weather (Hammerson, 1999).

Northern leopard frog populations on the WRNF are well removed from the Corridor. One breeding
population isin the Divide Creek watershed, west of Glenwood Springs. Another breeding population is
in the White River watershed.

Currently, there are no known populations of northern leopard frogs on the ARNF (outside the Pawnee
National Grasslands), and they seem to be declining in other parts of Colorado.

Direct, Indirect, and Cumulative Effects of Alternatives
Action Alternatives

If unknown populations of northern leopard frogs were present in the Corridor, they would be susceptible
to direct impacts from habitat |oss, an expanded road effect zone, and construction activities. The
Combination alternatives would have the most direct impact on streams and riparian areas from
construction footprint and support activities for the total Corridor and on the WRNF. The Combination
Six-Lane Highway with Rail and Intermountain Connection would have the greatest direct effect on the
ARNF. Increased amounts of highway runoff and winter maintenance runoff into aquatic habitats may
have a substantial negative impact on leopard frogs, and these effects would be greatest with the
Combination Six-Lane Highway with Busin Guideway alternatives.

If unknown populations of leopard frogs were present in the Corridor, it is conceivable that frogs would
attempt a crossing of 1-70 to reach other water bodies because adults can move several miles when habitat
conditions are wet enough. No roadkills of amphibians have been reported for 1-70. For these reasons, the
potential for roadkill should be considered low.

Indirect effects on leopard frog habitat are numerous and include any effects on wetlands and riparian
areas that contribute sediment, change water quality or chemistry, alter hydrology, or change the existing
vegetative cover at an occupied site. However, the frogs depend on habitats with a high water table, and
streamflow is not generally the main source of groundwater that supports most forest wetlands and
riparian areas (USDA, 2005d). No effects on groundwater have been identified in the Corridor. Possible
induced growth could affect wetlands and aquatic habitats and might potentially also affect this species.
The greatest potential for induced growth is associated with the Combination alternatives in the Eagle
River watershed.

Cumulative effects on northern leopard frogs may include loss of wetland habitat, loss or degradation of
wetland function, or loss of habitat connectivity between wetlands in areas where future developments are
planned, along with possible induced growth and visitation. Any man-caused expansion of predator
populations (fish and bullfrogs) also would constitute a cumulative effect on the frog. Decline in northern
leopard frog populationsis not well understood, and it could be that a suite of cumulative effectsis at the
core of this decline, with impacts as far ranging as climate change, lowered disease resistance, or other
causes. Like many amphibians, leopard frog declines appear related to environmental changes that alter
the frog’' s susceptihility to disease (NatureServe 2006; Hammerson 1999).

According to the WRNF Biological Evaluation, habitat quality at both known frog breeding sitesis
expected to increase as aresult of restoration of these sites as directed in the Standards and Guidelines,
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and with general improvements in management of wetland and riparian areas associated with improving
management practices. Thisis expected to cause an increase in habitat quality and population trend due to
implementation of the resource protection measures. However, the rate of increase in population trend
(frogs expanding into adjacent habitat) could vary. Quality of adjacent suitable habitat islikely to be
influenced by the amount of disturbance.

Northern leopard frog populations on the WRNF are well removed from the Corridor. Currently, there are
no known populations of northern leopard frogs in the Corridor on the ARNF. It is possible, however, that
unknown populations could exist on both Forests.

No Action Alternative

Effects on northern leopard frogs and their habitat associated with the No Action Alternative may
continue to include similar levels or even gradual increases of road maintenance solutions runoff and
sediment loading of aquatic habitats and wetlands. This assumes no additional construction of water
drainage or water quality mitigation for the Corridor.

Determination of Effects and Rationale
Action Alternatives

The action alternatives would directly disturb some wetland and riparian habitat, but there can be no net
loss of wetlands under USACE regulations, and other wetland areas would be enhanced. Although Forest
Standards and Guidelines are designed to protect most individuals and habitat, occasional incidental
mortality is still possible. Differences among aternatives are not measurabl e forest-wide and would vary
only at the project level. Because habitat for leopard frog is maintained more by groundwater than by
surface water, indirect effects on surface water quality may be less important than previously thought.
There are no known populationsin the Corridor on either Forest, but there is a small possibility that an
unknown population may exist. Therefore, the determination isthat all action alternatives may adversely
impact individuals, but not likely result in a loss of viability in the planning area, nor cause a trend
to federal listing.

No Action Alternative

The No Action Alternative would have no additional effects beyond current conditions. Effects from
current trends including riparian habitat degradation would continue. The barrier effect of 1-70 with its
potential for AVCswill remain in place. This alternative may adversely impact individuals, but not
likely to result in a loss of viability in the planning area, nor cause a trend to federal listing.

BR.4.1.4 Fish

Colorado River Cutthroat Trout (Oncorhynchus clarki pleuriticus), FS

The Colorado River cutthroat trout isin the family Salmonidae, genus Oncorhynchus. It is a subspecies of
cutthroat trout (Oncorhynchus clarki). In addition to being a Forest Sensitive species, the Colorado River
cutthroat trout is also an MIS species for both the WRNF and the ARNF for the montane aquatic
communities. This speciesis currently documented to occur on ARNF and WRNF lands.

Distribution

The Colorado River cutthroat trout historically occupied portions of the Colorado River drainagein
Wyoming, Colorado, Utah, Arizona, and New Mexico (Behnke, 1992). It is now restricted to headwater
streams and lakes, but its original distribution probably included larger streams such as the Green,

Y ampa, White, Colorado, and San Juan rivers. Colorado River cutthroat trout have been eliminated from
approximately 87 percent of their historic range, and the primary causes of this |oss are competition and
hybridization with non-native trout species (Hirsch, Albeke, and Nedler, 2006). Other factors attributed to
this loss include impacts from livestock grazing, water diversions, mining, logging, roads, over-use,
disease, and predation.
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It was probably absent from the lower reaches of the larger riversin the summer because of thermal
barriers. Portions of the lower reaches may have been used in winter (Y oung, 1995). Most of the lotic
populations are in isolated headwater reaches with flows of less than 30 cubic feet per second. Gradients
are usually greater than 4 percent and the magjority of populations are located above 7,500 feet elevation
(USDA, 2005a).

As of 2002, there were 62 known Colorado River cutthroat trout populations on the WRNF. Some genetic
analysis has been done on many of these populations; however, the Forest Service does not have
minimum criteria for genetic purity; therefore, al populations are managed as “ sensitive.” Presently, the
WRNF manages all of these 62 populations as Sensitive. Of the 62 populations, 45 are cutthroat only,

9 are cutthroat and brook trout, and there is incomplete information on 8. Of the 45 cutthroat only
populations, 16 are not protected by an adequate barrier, but the Forest is working to secure these
populations. Of the 45 populations, 22 are in designated wilderness. There are 300 acres of cutthroat only
lakes associated with the streams above. There are numerous other isolated lakes on the Forest with
Colorado River cutthroat trout (USDA, 2002b).

Currently, small Colorado River cutthroat trout populations occur on the ARNF in tributaries of the
Fraser River, Willow Creek, Williams Fork, and the Upper Colorado River drainages (USDA, 1997).
Colorado River cutthroat trout also are known from at least eight smaller streams on the ARNF: Jim,
Little Vasquez, Hamilton, Kinney, Kelly, Steelman, Cabin, and Little Muddy creeks. Populations have
been monitored irregularly since 1992. Populations of Colorado River cutthroat trout have been observed
ranging from 2 fish per mile on Jim Creek to 704 fish per mile on Cabin Creek (USDA, 2004). Colorado
River cutthroat trout abundance in Little Muddy Creek has remained steady with 34 fish per milein 1992
and 56 fish per mile in 2000; however, in Kelly Creek, Colorado River cutthroat trout abundance has
declined from 184 fish per mile in 1992 to 26 fish per mile in 2000. Population trends for these streams
were five upward, two downward, and one stable (USDA, 2005a). The overall trend for Colorado River
cutthroat trout is considered stable on the ARNF and in Colorado, but effects of the current drought are
unknown, and whirling disease continues to be athreat (USDA, 2003).

Natural History

The diversity of Colorado River cutthroat trout life histories is probably reduced from historic levels.
Stocks moving between lakes and streams were once common but have largely been eliminated. Most
remaining stocks are in streams or in lakes. Spawning begins after flows have peaked in spring or early
summer and ends before runoff subsides (Quinlan, 1980; and Y oung 1995). Water temperature may be a
cue for spawning. Colorado River cutthroat trout typically spawn in gravel substrate (Y oung, 1995).
Spawning beds (redds) are generally located where the water is between 3.9 and 7.1 inches deep and
velocity is5.9 to 13.8 inches/second (Y oung, 1995). Emergence of fry generally occursin late summer
depending on eevation and annual climatic variation. Fry summer microhabitats are usually deeper than
1.18 inches and water velocity is slower than 2.4 inches/second. Woody debris, boulders, and root wads
shelter these sites from higher flows.

Colorado River cutthroat trout reach maturity at age 3 and rarely live past age 6. Growth rates are among
the lowest of all salmonids, probably due to the short growing seasons and colder temperatures at the
higher elevations to which Colorado River cutthroat trout are currently confined. Lakes and streams with
beaver pondstend to have higher growth rates. Herger (1993) found most larger cutthroat trout in pools
and found that trout density increased with pool depth.

Cutthroat trout, in some streams, do migrate. Adults often move upstream to spawn and then downstream
to deeper waters following spawning. Lake populations move in and out of tributaries. It is common to
find smaller cutthroat upstream and the larger fish downstream. Cutthroat may move from tributaries to
larger river systems to overwinter. The influence of predatory species on Colorado River cutthroat trout is
not known, but dippers, mink, and other predatory birds and mammals do feed on them.
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Environmental Baseline

The Colorado River cutthroat trout is the only trout native to the Western Slope of Colorado. Its
abundance and distribution have declined so much that calls have been made for federal listing (Behnke
and Zarn, 1976; and Y oung, 1995). The WRNF, Routt National Forest, ARNF, BLM, and Colorado
Division of Wildlife signed a Conservation Plan in 1992 (CDOW, 2001a). The Conservation Plan for
Colorado River Cutthroat Trout in Northwest Colorado lists specific measures that will be taken to
preserve and enhance existing populations of Colorado River cutthroat trout. The plan also lists the
streams known or believed to contain Colorado River cutthroat trout. This plan was revised in 2001 and is
now the Conservation Agreement and Strategy for Colorado River Cutthroat Trout (Oncorhynchus clarki
pleuriticus) in the States of Colorado, Utah, and Wyoming. This document is a 5-year agreement (revised
in 2006) signed by the three states involved, the USFS, BLM, USFWS, National Park Service, Ute Indian
Tribes, and Trout Unlimited. The document has been changed and split into two separate documents: the
agreement and the strategy.

As part of the WRNF Forest Plan Revision (USDA, 2002a), monitoring protocols were drafted in early
2003 and data collection began during the 2003 field season. The WRNF was divided into 10
management combinations based on Forest Plan land allocation and livestock grazing. One site from each
management combination was randomly selected for monitoring each year for five years (50 sites total).
The randomly selected sites will be resampled every five years to determine forest-wide trends. No forest-
wide trend information is available because no repeat sampling has occurred. Nine sites were sampled in
2003, and 10 sites were sampled in 2004. These sites will be resampled when repeat sampling occurs
starting in 2008. Additional information is presented in Section 0.

Introductions of non-native salmonids have had the greatest effect on Colorado River cutthroat trout.
Stocking of non-native trout began before 1900 and has been very widespread. Rainbow trout and other
cutthroat subspecies readily hybridize with Colorado River cutthroat trout and produce fertile offspring.
More populations of Colorado River cutthroat trout have probably been lost through hybridization than
through any other means (Behnke and Zarn, 1976). This speciesis well documented on the WRNF and
the ARNF (see the previous Distribution discussion).

Habitat quality across the WRNF is generally increasing as watershed conservation practices and other
habitat protection measures are applied to new and ongoing activities. However, areas with fewer
disturbances are expected to improve faster than areas with ongoing disturbances. The Standards and
Guidelinesin the 2002 WRNF Plan include watershed conservation practices, which are designed to
protect the streams from grazing damage. Additional Standards and Guidelines specific to cutthroat
streams were added to address impacts from grazing and other management activities. It is the position of
the WRNF to be very protective of occupied habitat to maximize the robustness of local populationsto
increase their chances of persistence.

Direct, Indirect, and Cumulative Impacts
Action Alternatives

The Colorado River cutthroat trout may be affected by impacts on Dillon Reservoir, Black Gore Creek, or
Eagle River. Potential impacts would primarily be associated with construction that could cause
sedimentation and the influx of materials (fuel, lubricants, and cement) that could affect water quality.
Any water withdrawals for construction could have potential effects but would be short term and
temporary and should not have any effect on downstream populations. All action alternatives (including
the Minimal Action Alternative) are projected to disturb from 176 to 1554 linear feet of the Blue River.
For the Eagle River, action alternatives are projected to disturb between 724 and 2,336 linear feet. The
Combination Six-Lane Highway with Dual-Mode Bus in Guideway alternative would have the greatest
disturbance (2,336 linear feet), followed closely by the Minimum Program 55 mph, Maximum Program
55 mph, and Combination Six-Lane Highway with Advanced Guideway System alternatives (2,137 linear
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feet). The Six-Lane Highway 65 mph alternative would have the least disturbance on the Eagle River
(724 linear feet).

Indirect effects as development increases along the Corridor could include increased potential for water
quality to be affected by increased runoff from paved surfaces, disturbed construction sites, landscaping
inflows (from golf courses, homes, and commercial areas), and winter maintenance materials from [-70
and surface streetsin residential and commercial areas. The Combination alternatives are projected to
induce the greatest amount of growth in Eagle County and moderate growth in Summit County.

Another indirect effect is that Colorado River cutthroat trout are susceptible to over-fishing. Angling
mortality is rarely heavy enough to reduce population viability, but it has the potential to change the age
structure of fish populations (WRNF, 2002). Recreational fishing also could affect “ conservation
populations’” of Colorado River cutthroat trout in some tributary streams entering the 1-70 Corridor.
Conservation populations are populations of pure strains of Colorado River cutthroat trout that are
important in maintaining the genetic status of the species. State fishing regulations limit most of the
populations on the forest to catch and release. If any action alternatives induce increased recreational use,
it potentially could affect Colorado River cutthroat trout populations. Whirling disease is another indirect
effect that could be exacerbated by increases in recreational use of National Forest System Lands. These
potential indirect effects would be most likely to occur with the Highway and Combination alternatives.

Potential cumulative impacts on Colorado River cutthroat trout could include increased fishing pressure
asthe regional population grows, increased commercial use of the rivers, reduced water quality from
increased land development both residential and commercial, induced growth and accel erated land use
changes from increased transportation opportunities in the Corridor, whirling disease and water depletions
from increased population. It is possible any increased fishing pressure indirectly caused by Corridor
improvements could be mitigated by changes in fishing regulations administered by Colorado Division of
Wildlife. Any water withdrawals necessary for any of the action alternatives would be short term and
temporary and would occur significant distances downstream from Colorado River cutthroat trout habitat.
Cumulatively, these effects could degrade riverine habitats over time or directly affect the trout and place
additional stress on Colorado River cutthroat trout populations.

No Action Alternative

Colorado River cutthroat trout will continue to experience the threat of hybridization under the No Action
Alternative. The species will remain susceptible to over-fishing. Effects on Colorado River cutthroat trout
and their habitat associated with the No Action Alternative may include similar levels or even gradual
increases of road maintenance materials runoff and sediment loading of aquatic habitats and wetlands.
This assumes no additional construction of drainage or water quality mitigation for the Corridor.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would create disturbance in the drainages that contain Colorado River cutthroat
trout. Some alternatives may increase fishing pressure on the species as a result of induced growth in
Eagle and Summit counties. Differences among action alternatives would not be measurable forest-wide,
and even the variations at the project level would not have measurable differences for the trout habitat.
Therefore, the determination isthat all action alternatives may adversely impact individuals, but not
likely to result in a loss of viability in the planning area, nor cause a trend to federal listing. Based
on the above evaluations, none of the action aternatives would create any viahility risk (the potential for
populations to substantially decrease) for the Colorado River cutthroat trout within the planning area, on
National Forest System Lands, or in Colorado.
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No Action Alternative

The No Action Alternative would have no additional effects beyond current conditions. Effects from
current trends including land use conversion and riparian habitat degradation will continue. The
determination is that there will be no impact.

Bluehead Sucker (Catostomus discobolus discobolus), FS

The bluehead sucker belongs to the family Catostomidae, members of which are characterized by soft
rays and afleshy, subterminal, protractile mouth. The family includes 12 genera and 60 speciesin the
U.S. and Canada (USDA, 2005¢). Catostomus discobolus has two recognized subspecies, C.d. discobolus
and C.d. yarrowi. C.d. discobolus occurs throughout the remainder of the range of bluehead suckers. Its
maximum length is 10 to 16 inches (Ptacek, Rees, and Miller, 2005). This speciesis currently
documented to occur on WRNF lands.

Distribution

The bluehead sucker usually occupies large rivers and mountain streams and is rarely found in lakes.
They use awide range of fluvial habitats ranging from swift, cold mountain streams to sluggish, warm
rivers such as the Colorado River. The species prefers habitats with moderate to high water velocity and
rocky substrates.

The bluehead sucker is native to the Colorado River basin and ancient Lake Bonneville in Idaho, Utah,
and Wyoming. Within USFS Region 2, populations exist in western Colorado and south-central
Wyoming. However, the species conservation assessment notes that the only populations documented on
lands managed by the USFS are located on the WRNF and San Juan National Forest in southwestern
Colorado (Ptacek, Rees, and Miller, 2005; and CDOW maps in 2006Db).

Within the Colorado River basin, bluehead suckers are found in the Colorado, Dolores, Duchesne,
Escalante, Fremont, Green, Gunnison, Price, San Juan, San Rafael, White, and Y amparivers and
numerous smaller tributaries (Ptacek, Rees, and Miller, 2005). The range of the bluehead sucker often
overlapsthat of other native suckers. In the Corridor APE, the bluehead sucker isfound only in the
Colorado River drainage in areas of swift water. Colorado Division of Wildlife maps show this speciesin
the mainstem of the Colorado River in the Corridor and upstream to Rocky Mountain National Park, and
in the Eagle River above Dowd Canyon.

Natural History

As the common name implies, the head of adult bluehead suckers often have a bluish tint. These suckers
are omnivorous, bottom foragers with a unique mouth. The mouth of this speciesis lined with well-
developed, hard ridges of cartilage that are used to scrape algae and invertebrates from rocks. Most
studies have found this species to be relatively sedentary, moving only afew miles. Larvae of bluehead
suckers are known to drift for various distances after emerging from the egg stage. This species spawnsin
the spring and early summer with water temperature being a primary determinant of the timing. Bluehead
suckers are along-lived species with maximum ages reported more than 20 yearsin the upper Colorado
River basin. Hybridization with other sucker species occurs throughout the range of this species. They are
known to hybridize with the native flannelmouth and mountain suckers (Catostomus platyrhynchus), as
well as the non-native white sucker (Catostomus commersoni) (Ptacek, Rees, and Miller, 2005).

Environmental Baseline

The bluehead sucker is classified as G4 globally and $4 in Colorado (Ptacek, Rees, and Miller, 2005).
Colorado Division of Wildlife has not given the bluehead sucker a specia status, but the BLM on
Colorado considers it a sensitive species. Research reported in the technical assessment found the
bluehead sucker to be common to abundant at locations in the Y ampa, Gunnison, and middle to upper
Green and Colorado riversin 1975. Others reported the percent of bluehead suckersin fish collections
ranged between 7.8 and 28.0 at six sites on the Y ampa between Dinosaur National Monument and
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Hayden, Colorado (1979). Still other research in the technical assessment found the bluehead suckers
among the most common fish species collected in tributaries of the San Juan River in 2000.

Recent work suggests that bluehead sucker populations are declining throughout their historic range
(Ptacek, Rees, and Miller, 2005). Currently, they are found in only 45 percent of their historic range in the
upper Colorado River basin. The reasons for this decline are most likely due to alteration of thermal and
hydrologic regimes, degradation of habitat, and interactions with non-native species (Ptacek, Rees, and
Miller, 2005).

Direct, Indirect, and Cumulative Impacts
Action Alternatives

Primary impacts on the bluehead sucker historically have resulted from water diversions that change the
flow regimes in streams; construction of passage barriers that cause habitat fragmentation; introduction of
non-native species, which increases predation on and competition with this species; the channelization of
streams; and local land use changes, especially of riparian zones, that reduce the natural function of the
stream ecosystem. Of these sources of potential impacts, the project alternatives could have short-term
temporary withdrawals of water for construction purposes, but such withdrawals would be considered
minor. Action alternatives are projected to disturb between 3.2 and 12.3 acres of wetland and riparian
areas combined along the Eagle River. However, none of the disturbance to wetlands or riparian areas
would occur in the upper Eagle River (above Dowd Canyon) where bluehead suckers are present, or in
the mainstem of the Colorado in Glenwood Canyon (below milepost 134) where bluehead suckers are
present. Therefore, potential for direct effects on the bluehead sucker would be considered minor.

Indirect effects could result from disturbance to wetlands and riparian zones and the potential for
additional winter maintenance materials entering the Eagle River that could affect water quality
downstream in the Colorado River where bluehead suckers are present. However, best management
practices and construction monitoring are expected to greatly reduce the potential for water quality
degradation from construction disturbance. Winter maintenance materials for use along the Eagle River,
Gore Creek, and Black Gore Creek (milepost 133 to milepost 190) are projected to increase from 4.5 to
19 percent, depending on alternative (and not including the Combination alternatives). The lowest
increase would result from the Bus in Guideway alternatives, followed by the Rail with Intermountain
Connection and Advanced Guideway System alternatives (8 to 11 percent increase). Combination
aternatives, including the Transit Preservation alternatives, could increase the use of winter maintenance
materials from 29 to 96 percent over the entire Corridor.

If the Corridor induces additional growth and development, and additional dispersed recreation, these
activities could also contribute to disturbance of wetland and riparian zones, water quality degradation,
and additional fishing pressure. These kinds of indirect effects are expected to be greatest with the
Combination alternatives, followed by the Transit alternatives, and then the Highway alternatives.

Cumulative effects on bluehead sucker could possibly result from land use changes on non-National
Forest System Lands resulting from induced growth plus projected and planned growth. Land use
conversions typically tend to increase runoff to streams with more urban and industrial contaminants. The
Highway alternatives are projected to induce sight growth in Eagle County; the Transit alternatives
would induce moderate growth; and the Combination alternatives could induce the greatest growth in
Eagle County, as well as moderate growth in Summit County.

No Action Alternative

Indirect effects under the No Action Alternative would continue to include disturbance to wetlands and
riparian zones and the potential for additional winter maintenance materials to enter the Eagle River that
could affect water quality downstream in the Colorado River where bluehead suckers are present. Growth
and development would continue under the No Action Alternative and result in additional dispersed

August 2010 I-70 Mountain Corridor PEIS
Page BR-151



Biological Report

recreation. These activities could contribute to disturbance of wetland and riparian zones, water quality
degradation, and additional fishing pressure.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would create disturbance in the drainage upstream of the Colorado River mainstem
that contains bluehead sucker. Differences among action alternatives would not be measurable forest-
wide, and even the variations at the project level would not have measurable differences for the sucker
habitat. Therefore, the determination isthat al action alternatives may adversely impact individuals,
but not likely result in a loss of viability in the planning area, nor cause a trend to federal listing.

No Action Alternative

The No Action Alternative would have no additional effects beyond current conditions. Effects from
current trends including land use conversion and riparian habitat degradation would continue. The
determination is that there would be no impact.

Flannelmouth Sucker (Catostomus latipinnis), FS

The flannelmouth sucker belongs to the family Catostomidae, the members of which are characterized by
soft rays and a fleshy subtermina, protractile mouth. The family includes 12 genera and 60 speciesin the
U.S. and Canada, as presented in the species conservation assessment (Rees et a., 2005b). Adults have
large fleshy lips, and young and adults feed primarily on bottom-dwelling aquatic invertebrates. Its
maximum length is 20 to 30 inches (CDOW, 1994). This speciesis currently documented to occur on
WRNF lands in the headwaters of the Colorado River and the Eagle River between Vail and Wolcott
(CDOW, 2006b). The species or habitat is suspected to occur on ARNF lands but is unconfirmed.

Distribution

In Colorado, this species has been reported from the San Juan River and the following tributariesin the
southern part of the state: Animas, Florida, La Plata, Los Pinos, Mancos, Navgjo, and Piedrarivers, as
well as McEImo Creek. Flannelmouth sucker are also present in the Colorado River and numerous
tributaries, including the Gunnison River up to the Aspinall Unit reservoirs. They are also present in the
Y ampa River and are considered common in the White River above and below Kenney Reservair.
Flannelmouth sucker occur in the Uncompahgre River and associated irrigation canals. Colorado Division
of Wildlife distribution maps show this sucker in the Corridor APE in the Blue River above Dillon, the
mainstem of the Colorado River from Granby to the state line, the middle Eagle River, the Roaring Fork,
West Divide Creek, and other tributaries to the Colorado River.

Natural History

Flannelmouth sucker typically spawn in the upper Colorado River basin between April and June. Females
typically lay from 4,000 to 40,000 eggs each spring in the Colorado, Gunnison, Green, and Y amparivers.
After fertilization, eggs sink and adhere to the substrate for six or seven days before fry emerge. Juvenile
flannelmouth sucker may reach maturity by age 4, but in most areas of the upper Colorado River basin,
maturity is reached by age 5 or 6. Hybridization with other sucker species occurs throughout the range of
this species. They are known to hybridize with the native bluehead and mountain suckers, as well as the
non-native white sucker (Rees et al., 2005b).

Environmental Baseline

Flannelmouth sucker populations have declined in abundance and distribution throughout their historic
range. Dam construction and the associated alterations of the thermal and hydrologic regimes have
reduced sucker populationsin both the lower and upper Colorado River basins. Studies are currently
underway to determine if the flannelmouth sucker is declining in abundance and distribution. It is being
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considered as a candidate for federal listing as threatened or endangered. The flannelmouth sucker is
classified as G3/G4 glabally and S3 in Colorado.

Direct, Indirect, and Cumulative Impacts
Action Alternatives

Primary impacts on the flannelmouth sucker historically have resulted from water diversions that change
the flow regimesin streams; construction of passage barriers that cause habitat fragmentation;
introduction of non-native species which increases predation on and competition with this species; and
local land use changes, especialy of riparian zones, that reduce the natural function of the stream
ecosystem. Of these sources of potential impacts, the project alternatives could have short-term temporary
withdrawals of water for construction purposes, but such withdrawals are considered minor. Action
aternatives are projected to disturb between 3.2 and 12.3 acres of wetland and riparian areas combined
along the Eagle River. It isimportant to note that no direct effects on wetlands or riparian areas would
occur in the mainstem of the Colorado River in Glenwood Canyon (below milepost 134). In addition, the
action alternatives are projected to disturb from 5.17 to 9.5 acres of combined wetland and riparian areas
aong the Blue River. However, none of that projected disturbance would occur in the Blue River above
Lake Dillon where flannelmouth suckers are present. Therefore, potential direct effects on the
flannelmouth sucker are considered minor.

Indirect effects could result from disturbance to wetlands and riparian zones and the potential for
additional winter maintenance materials to enter the Eagle and Blue rivers that could affect water quality
in the Eagle River and downstream in the Colorado River where flannelmouth suckers are present in all
three rivers. However, best management practices and construction monitoring are expected to greatly
reduce the potential for water quality degradation from construction disturbance. Winter maintenance
materials for use along the Eagle River, Gore Creek, and Black Gore Creek (milepost 133 to

milepost 190) are projected to increase from 4.5 to 19 percent, depending on alternative (and not
including the Combination alternatives). The lowest increase would result from the Bus in Guideway
alternatives, followed by the Rail with Intermountain Connection and Advanced Guideway System
aternatives (8 to 11 percent increase). Winter maintenance material usage is projected to increase into the
Blue River aswell, but all such winter maintenance would occur below Dillon Reservoir and would not
have any indirect effect on flannelmouth suckers living above Dillon Reservoir. Combination alternatives,
including the Transit Preservation alternatives, are associated with the greatest increase in the use of
winter maintenance materials from 29 to 96 percent over the entire Corridor.

If the Corridor induces additional growth and development, as well as additional dispersed recreation,
these activities also could contribute to disturbance of wetland and riparian zones, water quality
degradation, and additional fishing pressure. These kinds of indirect effects are expected to be greatest
with the Combination alternatives, followed by the Transit alternatives (moderate), and then followed by
the Highway alternatives (slight).

Cumulative effects on flannelmouth sucker could possibly result from land use changes on non-National
Forest System Lands resulting from induced growth plus projected and planned growth. Land use
conversions typically tend to increase runoff to streams with more urban and industrial contaminants. The
Highway alternatives are projected to induce slight growth in Eagle County; the Transit aternatives
would induce moderate growth; and the Combination alternatives could induce the greatest growth in
Eagle County, as well as moderate growth in Summit County.

No Action Alternative

Potential impacts on the flannelmouth sucker under the No Action Alternative would include predation on
and competition from other non-native introduced species, and local land use changes, especially of
riparian zones, that reduce the natural function of the stream ecosystem. The potential would continue for
additional winter maintenance materials to enter the Eagle and Blue rivers that could affect water quality
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in the Eagle River and downstream in the Colorado River where flannelmouth suckers are present.
Additional growth and development, as well as additional dispersed recreation, could continue,
contributing to disturbance of wetland and riparian zones, water quality degradation, and additional
fishing pressure.

Determination of Effects and Rationale
Action Alternatives

All action alternatives would create disturbance in the drainage upstream of the Colorado River mainstem
that contains flannelmouth sucker, but below the upper Blue River where flannelmouth sucker occur.
Disturbance of habitat for flannelmouth sucker is based on broad construction assumptions at this Tier 1
level of analysis. Procedures could include activities at water’ s edge that result in sedimentation, use of
caissons to place concrete structures in streams or water bodies, use of structures to divert flowing water
to allow construction, and other procedures that will be identified in Tier 2 projects. Tier 2 studies will
evaluate and identify permanent mitigation measures for specific issues including structural controls.
Stream restoration measures might include creation of drop structures and/or bioengineering techniques.
Differences among action alternatives would not be measurable on a forest-wide basis. Therefore, the
determination is that all action alternatives may adversely impact individuals, but not likely to result
in a loss of viability in the planning area, nor cause a trend to federal listing.

No Action Alternative

The No Action Alternative would have no additional effects beyond current conditions. Effects from
current trends including land use conversion and riparian habitat degradation will continue. Because of
the potential for downstream effects, the determination is that this alternative may adversely impact
individuals, but not likely to result in a loss of viability in the planning area, nor cause a trend to
federal listing.

BR.4.1.5 Plants

Sensitive Plants Known or Suspected to Occur on the ARNF

Budding Monkeyflower (Mimulus gemmiparus)

Habitat

Budding monkeyflower is a Colorado Front Range endemic small annual plant that prefers granitic seeps,

slopes, and open sitesin alluvium within spruce-fir and aspen forests and occasionally in meadows, at
elevations of 8,500 to 10,500 feet.

Environmental Baseline

Budding monkeyflower has records of occurrence for Boulder, Larimer, and Jefferson counties (near the
Corridor) and Grand County (just outside the Corridor) on the Pike National Forest and ARNF
(Spackman et al., 1997). Within the Corridor, marginal habitat occurs east of EJIMT among roadside rock
cliffs and terraces containing seepage areas. Surveys conducted in 2009 in all areas of suitable habitat in
the APE revealed no plants, and absence is presumed.

Front Range or Rocky Mountain Cinquefoil (Potentilla rupincola)
Habitat

Rocky Mountain cinquefoil, a perennial herb, grows on granitic outcrops or thin, gravelly granitic soils
with western or northern exposure, in ponderosa or limber pine forests between 6,900 and 10,500 feet
above sealevel (Spackman et d., 1997).

Environmental Baseline

Rocky Mountain cinquefoil isa Colorado Front Range species endemic to Clear Creek and three other
Colorado counties. It is known from 23 occurrences with atotal population size estimated to be
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36,000 individuals or possibly even 100,000 individuas (Anderson, 2004). There are seven populations
on the ARNF, and probably numerous additional unrecorded populations (A. Child pers. comm. with S.
Popovich, 2005). Most populations of this species are protected from disturbance from recreationists,
grazing, and management activities by the inaccessibility of their habitat (O’ Kane, 1988; and A. Child
pers. comm. with S. Popovich, 2005). Most populations appear to be stable in numbers based on casual
observations (A. Child pers. comm. with S. Popovich, 2005). This species was recorded at two areas
within 1 mile of the Corridor, one near the U.S. 40 junction with I-70, approximately milepost 232
(CNHP, 20024) and the other near Georgetown (CNHP, 2002a). Within the Corridor, it could occur
among roadside rock cliffs and terraces east of EIMT, in steep areas that are unsafe to survey, but the
likelihood of occurrence within the APE islow. Extensive surveys have been conducted for this speciesin
the APE in all areas safe to survey containing suitable habitat, and no plants were observed. However,
because not all areas can be safely surveyed, the presence of at least some plants is nonethel ess presumed
for analysis purposes.

Selkirk’s Violet (Viola selkirkii)

Habitat

Selkirk’sviolet, asmall perennial herb, is known to occur from British Columbia east to Greenland, and
down into the U.S. from Washington to New Mexico in cold mountain forests, moist woods, and thickets
at elevations from 8,500 to 9,100 feet (Spackman et al., 1997). In Colorado, occurrence records exist for
El Paso and Larimer counties, where it occursin valley bottoms along drainageways and in cold air
drainages.

Environmental Baseline

Suitable habitat may exist along the Corridor, especially in Douglas-fir and spruce-fir forests and certain
drainageways. Because of itsrarity, the likelihood of occurrence of this plant is low. Although limited
surveys have been conducted for this speciesin the APE, no plants have been observed. This speciesis
easily overlooked; however, the presence of at least some plantsis presumed.

Sensitive Plants Known or Suspected to Occur on Both National Forests

Altai Cotton-Grass (Eriophorum altaicum var. neogaeum)

Habitat

Altai cotton-grass, a grass-like perennial herb, prefers cooler, wet places in the northern hemisphere,

including Alaska, British Columbia, Utah, and Colorado. It is usually restricted in Colorado to fens or
fen-like habitats.

Environmental Baseline

Altai cotton-grass has been recorded in high fens of the Elk and San Juan mountains in Colorado (Weber
and Wittmann, 2001) usually at elevations from 9,500 to 14,000 feet. Records exist for six countiesin
Colorado, including Eagle and Gunnison counties, and in three wilderness | ocations on the WRNF
(Cunningham et al., 2003). Extensive surveys have been conducted for this speciesin the APE in al fen
and fen-like areas most likely to support the species, and no plants were observed. This plant is presumed
to be absent.

Autumn Willow (Salix serissima)
Habitat
Autumn willow, atall shrub, occurs in marshes or fens with other willow species and sedges at elevations

between 7,800 and 9,300 feet (Spackman et a., 1997). Distribution includes Canadato New England to
the northern Rocky Mountain states.
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Environmental Baseline

In Colorado, autumn willow is known from Larimer, Park, and Routt counties. Marginally suitable habitat
occursin fens and fen-like areas of the Corridor near EIMT and Vail Pass. Extensive surveys have been
conducted for this speciesin al suitable habitat in the APE. No plants were encountered, and it is
presumed to be absent.

Baltic Sphagnum (Sphagnum angustifolium)
Habitat

Like sphagnum (Sphagnum angustifolium) (see discussion below), little is known about the distribution
and abundance of Baltic sphagnum worldwide. It occurs in the same habitats as other sphagnum species.

Environmental Baseline

In Colorado this speciesis found in a handful of sites, none near the Corridor. It is unknown if additional
undetected sites exist. The known sitesin Colorado seem secure. Extensive surveys have been conducted
for this speciesin the APE in all fen and fen-like areas most likely to support the species, and no
sphagnum of any kind was observed. This plant is presumed to be absent.

Colorado Tansy-Aster (Machaeranthera coloradoensis)
Habitat

Colorado tansy-aster, a perennial composite herb, occurs on gravelly areas in mountain parks, slopes, and
rock outcrops up to dry tundra at elevations from 8,500 to 12,000 feet (Spackman et al., 1997). This plant
is endemic to south central Wyoming and Colorado. Soils often consist of limey-sandstone or shaley-

gypsum.

Environmental Baseline

The Colorado tansy-aster has been recorded in nine countiesin Colorado, including a Pitkin County
location on the WRNF. Suitable habitat could occur in the Corridor as well. Suitable habitat is not thought
to exist within the APE in the high-elevation areas of the Corridor at EIMT and Vail Pass, and its absence
is presumed. Because suitable habitat is not believed to be present, only cursory surveys have been
conducted for this speciesin the APE.

Dwarf Raspberry [Rubus arcticus var. acaulis (= Cylactis acaulis)]
Habitat

Dwarf raspberry, asmall perennia herb, prefers boggy woodlands marshes and willow carrs at elevations
from 8,600 to 9,700 feet. It also occurs in mossy willow thickets along mountain streams (Weber and
Wittmann, 2001). The plant tolerates awide variety of soils from sandy to clayey but requires moist
conditions. Distribution ranges from Alaskato Canada and Minnesota, and the Rocky Mountains from
Montanato Colorado.

Environmental Baseline

Dwarf raspberry israrein Colorado, with afew records from mountainous areas in the northern part of
the state. It occurs along Willow Creek on the ARNF in Grand County. That site was disturbed afew
years ago in asmall flood event, and about 1/4 to 1/3 of the known site and plants were washed away. In
2009, remaining undisturbed plants appeared stable. Suitable habitat is present within the APE. Extensive
surveys have been conducted for this speciesin al suitable habitat in the APE. No plants were
encountered, but it can be easily overlooked, and the presence of at least some plants is nonethel ess
presumed but, because of its rarity, the likelihood of occurrence of this plant is probably low.

I-70 Mountain Corridor PEIS August 2010
Page BR-156



Biological Report

Hall's Fescue (Festuca hallii)
Habitat

Hall’ sfescue, a perennia bunchgrass, occursin alpine meadows, tundra, open woods, and dry subalpine
grasslands at elevations from 11,000 to 12,000 feet (Spackman et al., 1997). Its distribution includes the
northern Rocky Mountains and Canada.

Environmental Baseline

Hall’ s fescue reaches its southern limit in Colorado, and CNHP records show one population in Larimer
County as of 1997 (Spackman et al., 1997), in an open meadow in the Rawah Mountains on the ARNF.
This population occurs in patches on mature soils of relatively dry, but peaty, tundra (CNPS, 1997). A
historical population occursin Park County in South Park, but it has not been relocated. Suitable habitat is
not thought to exist within the APE in the high-elevation areas of the Corridor at EIMT and Vail Pass,

and its absence is presumed. Because suitable habitat is not believed to be present, only cursory surveys
have been conducted for this species in the APE.

Harrington’s Beardtongue (Penstemon harringtonii)
Habitat

Harrington’s beardtongue is a Colorado endemic perennial herb that grows in association with mid-
elevation (6,800 and 9,200 feet) sagebrush, oak brush, and other mountain shrub habitats including lower-
elevation pifion-juniper woodlands. This penstemon species prefers level or slightly sloping sites with
rocky loams and rocky clay loams derived from coarse cal careous parent materials (Spackman et al.,
1997), but can also occur on steep slopes. Often, areas can be barren appearing. Harrington’ s beardtongue
can somewhat tolerate sparsely vegetated sites, exposed ridges, and disturbances such as livestock grazing
and road cuts (USFS, 1999).

Environmental Baseline

Suitable habitat for Harrington’ s beardtongue is confined to Colorado’ s Western Slope, in the Eagle
River, Roaring Fork, and Colorado River valleys. Numerous small plant populations occur near the
Corridor in Eagle County, from approximately milepost 140 (Eagle€) to milepost 167 (Avon), and much
suitable habitat exists along, but mostly outside, this portion of the Corridor. Ownership of occupied sites
includes WRNF, BLM, State, and private land. Approximately 6 to 10 known populations or
subpopulations occur close to the APE. Additional undetected populations may also occur. One
population of up to 500 plants is known to occur within the Corridor, on private and BLM land
immediately on both sides of the current Interstate roadway and within the median, in Red Canyon about
2.5 miles west of Wolcott. Scattered plants are known to occur in the Avon area on private property close
to and perhaps just within the APE. This and the Red Canyon site are the only sites believed to contain
plants within the APE. No plants are believed to occur within the APE on lands administered by the
Forest Service although it is possible that some small sites or scattered plants may have escaped detection
during surveys.

Surveys for this species were conducted in 1982, 1988, 1989, 1990, and with varying intensitiesin later
years through 2009. They included surveys of historic sites and discovery of new populations. Extensive
surveys have been conducted for this speciesin the APE in past survey years. As of 2003, BLM and
CNHP Element Occurrence records show that there are 250 to 300 or more occupied sites acrossits
range. One reference indicates there are 300,000 to 500,000 plants present on 55 sites within 132 acres of
occupied habitat mapped in 1992; the total number of plants across all sites could be considerably more.
Surveys continue to find new populations over time.

One source indicates populations of Harrington’ s beardtongue may peak every 4 to 5 years dueto its
short-lived perennial life-cycle. This may explain drastic differences in the number of individuals seenin
different survey years. Population sizes seem to have declined from the early 1980s (USFS, 2003), but it
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is not known if the large numbers observed in recent years have been reliably compared. It has been noted
that this decline might reflect a response to drought conditions in 1987 in western Colorado.

Many sites are located in areas unlikely to be threatened by management or development; these are
mostly on BLM-administered land. However, the areas of occurrence of this species possibly within the
APE are located around and near mountain ski towns. Development pressures are high in such sagebrush
areas historically used for grazing. These areas are being converted to residential, commercial, and
recreational developments. Thereis also some concern reported over the use of chemicals on sagebrush
within the area of occurrences of Harrington’ s beardtongue. However, most people knowledgeable with
this species agree that overall threats to this plant, based on revised presence and abundance known in
2009, are lower than previously believed, and that perhaps the plant in fact may no longer warrant special
concern.

Hoary Willow (Salix candida)

Habitat

Hoary willow, a perennial shrub, occurs on hummocksin nutrient-rich fens, in thickets at the edges of
moderately high-elevation ponds, and on river terraces at el evations from 8,800 to 10,600 feet
(Spackman et a., 1997). Co-dominant plants include other willows and sedges, and distribution includes
severa northern states, Alaska, and Canada.

Environmental Baseline

Colorado is the known southern limit of hoary willow, and several counties have recorded the species,
although none within the Corridor (Spackman et a., 1997). Marginaly suitable habitat occurs in fens and
fen-like areas of the Corridor near EIMT and Vail Pass. Extensive surveys have been conducted for this
speciesin al suitable habitat in the APE. No plants were encountered, and it is presumed to be absent.

Kotzebue's Grass-of-Parnassus (Parnassia kotzebuei)
Habitat
A small perennial herb, Kotzebue' s grass-of-Parnassus occurs on subalpine and al pine wet, rocky ledges,

moss mats, and in sandy soil at the edges of lakes, ponds, and streams (Spackman et al., 1997). It prefers
high-elevation conditions, occurring at el evations from 10,000 to 12,000 feet.

Environmental Baseline

In Colorado, Kotzebue' s grass-of-Parnassus occurs in afew scattered populationsin severa counties,
including Clear Creek in the Corridor APE. The WRNF has documented the species in Summit County,
west of Hoosier Pass. Extensive surveys have been conducted for this speciesin the APE in all areas most
likely to support the species, and no plants were observed. The plant is presumed to be absent.

Lesser Bladderpod (Utricularia minor)

Habitat

L esser bladderpod, a perennial aquatic herb, occursin and near subalpine ponds in severa northern states
and California, and on the Eastern Slope of Colorado, including the Boulder watershed. It prefers shallow
waters and wet soil. Habitats include fens, open bogs, sedge meadows, and marshes, often in calcium-rich
soils.

Environmental Baseline
Marginal suitable habitat occurs along the Corridor along streams and in fens and fen-like wetlands.

Extensive surveys have been conducted for this speciesin all suitable habitat in the APE. No plants were
encountered, and it is presumed to be absent.
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Lesser Panicled Sedge (Carex diandra)

Habitat

L esser panicled sedge, a perennial grass-like plant, occursin swamps, peat (Sphagnum) bogs, lake
margins, and wet, often cal careous meadows at moderate elevations. The speciesis circumboreal in
distribution.

Environmental Baseline

In Colorado, lesser panicled sedge occursin willow carrs in subalpine areas (Weber and Wittmann, 2001).
It has been documented on WRNF on the Garfield/Rio Blanco county line (outside the Corridor APE).
Similar types of habitat occur along the Corridor, and extensive surveys have been conducted for this
speciesin the APE in all areas most likely to support the species. No plants were observed, and because
of itsrarity, the likelihood of occurrence of this plant is probably low, but this species can be overlooked,
and presence of at least some plants is presumed.

Livid Sedge (Carex /ivida)
Habitat

Livid sedge, a perennial grass-like plant, occursin rich fens and grass-dominated mineral-rich wetlands at
€elevations between 9,000 and 10,000 feet (Spackman et al., 1997). Distribution includes Canada, northern
states, and California, as well as Europe and Asia.

Environmental Baseline

In Colorado, livid sedge has been recorded in Jackson, Larimer, and Park counties, none of whichisin the
Corridor. The habitat in the fens and fen-like areas in the APE is the wrong type of habitat to support this
species. Nonethel ess, extensive surveys have been conducted for this speciesin the APE in al areas most
likely to support the species, and no plants were observed. This plant is presumed to be absent.

Narrow-Leaved Moonwort (Botrychium lineare)
Habitat

Distribution of this rare moonwort, a primitive fern-like plant, includes Canada and northern states into
Colorado. Less than 100 individuals are known to occur in afew sitesin Colorado (Popovich 2004), and
less than a few thousand occur across its range. However, plants are not always present above ground, and
the actual numbers of plants occurring below ground at known and undetected sites could be significantly
greater. Suitable habitat in Colorado appears restricted to upper montane and subal pine vegetation zones,
and mostly occursin historically disturbed open areas that are now stabilized. Suitable habitat is
considered to be such areas as roadsides, ski slopes, transmission lines or other disturbance corridors,
avalanche chutes, and old town sites (Popovich, 2004). Other preferred sites are grassy slopes with
medium-height grasses, often along edges of forests and aspen stands near streams, and old mining sites.
Elevations in Colorado range from about 8, 500 to 10,400 feet and possibly 10,750 feet (Popovich 2004).

Genetic analyses have shown that a moonwort previoudy believed to be a separate and new species, and
identified with the provisional name Botrychium tax. nov. “furcatum,” is actually closely related to
narrow-leaved moonwort and may not be a separate species. Plants corresponding to the “furcatum”
entity are subsumed under B. lineare for the purposes of this report.

Environmental Baseline

This¥~ich tall plant does not show above-ground expression every year and is extremely difficult to
detect in field surveys. It may very well be more common than believed. Recently, more sites have been
located, and many sites seem secure. Because it seems to be able to colonize and persist in stabilized
disturbed areas, threats to the species may be less than previously believed. In Colorado, this moonwort
has been recorded only in Clear Creek (Empire area) and El Paso countiesin recent years, but other
known or unconfirmed sites have been reported (Popovich, 2004). A historical site on the ARNFin
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Boulder County has not been relocated, but site descriptors are vague and the exact location is unknown.
Suitable habitat occurs along the Corridor, especialy in previously disturbed areas that are now stabilized,
such as roadsides and borrow pits. Because of itsrarity, the likelihood of occurrence of this plant could be
low, but asit is known to occur nearby, the likelihood may also be medium to high. 1n 2009, thirty stops
were made to survey for this plant and all other rare moonworts in areas exhibiting the most promising
habitat in the APE, but no plants were observed. This speciesis easily overlooked, however, and the
presence of at least some plantsis presumed.

Paradox moonwort (Botrychium paradoxum)
Habitat

Distribution of the paradox moonwort, a primitive fern-like plant, includes eastern Washington, western
Montana, southward through Idaho and Utah into Colorado. Thereis only one confirmed site of this plant
in Colorado, discovered in 2008 near Crested Butte, with only a handful of plants observed. Another
possible site near Grizzly Gulch near the APE is unconfirmed. Other sites may well exist. Suitable habitat
in Colorado appears restricted to open meadows in the upper subal pine vegetation zone.

Environmental Baseline

Although more common in other parts of itsrange, it is rare on Colorado. Little is known about the
habitat requirements in Colorado. The single known site is secure at this time. Various surveys have been
conducted over the years for moonworts in the APE, but only relatively common moonworts have been
encountered. This speciesis easily overlooked, however, and the presence of at least some plantsis
presumed.

Park Milkvetch (Astragalus leptaleus)
Habitat

Park milkvetch, an inconspicuous perennial herb, occurs in sedge-grass meadows, swales, and turfy
hummaocks on the edge of meandering brooks; it is also present along streamside willows. Elevations of
sites are from 6,600 to 9,500 feet (Cunningham et al., 2003).

Environmental Baseline

Park milkvetch has been recorded in Summit County below Green Mountain Reservoir in the WRNF,
north and upstream of the Corridor APE. Similar habitat occurs within the Corridor, and extensive
surveys have been conducted for this species in the APE in many areas most likely to support the species.
No plants were observed, and because of itsrarity, the likelihood of occurrence of this plant is probably
low, but this speciesis easily overlooked, and the presence of at least some plantsis presumed.

Porter’s Feathergrass (Ptilagrostis porter)
Habitat

Porter’ s feathergrass, a perennia bunchgrass, is a Colorado endemic and occurs in peat hummocksin fens
and willow carrs at elevations between 9,200 and 12,000 feet (Spackman et a., 1997). It occurs primarily
in flat valleys exposed to the south and east (CNPS, 1997).

Environmental Baseline

Porter’ s feathergrass has been recorded in El Paso, Lake, Park, and Summit counties. Because of its
global rarity, it was once considered for Candidate status under the ESA. The habitat in the fens and fen-
like areasin the APE is the wrong type of habitat to support this species. Nonethel ess, extensive surveys
have been conducted for this speciesin the APE in all areas most likely to support the species, and no
plants were observed. This plant is presumed to be absent.
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Roundleaf Sundew (Drosera rotundifolia)
Habitat

Roundleaf sundew, asmall carnivorous perennia plant, occurs on floating peat mats and on the margins
of acidic ponds and fens (Spackman et al., 1997). Its distribution includes Eurasia, the northeast U.S., and
several western states at elevations from 9,100 to 9,800 feet.

Environmental Baseline

In Colorado, roundleaf sundew has been recorded in Gunnison, Grand, and Jackson counties. The habitat
in the fens and fen-like areas in the APE is the wrong type of habitat to support this species. Nonethel ess,
extensive surveys have been conducted for this speciesin the APE in all areas most likely to support the
species, and no plants were observed. This plant is presumed to be absent.

Simple Kobresia (Kobresia simpliciuscula)
Habitat

Simple kobresia, a perennial grass-like plant of the western U.S., prefers moist gravelly tundra near the
Continental Divide of the Front Range area of Colorado (Weber and Wittman, 2001), but it can also occur
in fens. In Colorado, this plant is known in fens only from a handful of sites, none near the Corridor.

Environmental Baseline

Suitable habitat for this species exists in fensin the Vail Passand EIMT areas. Extensive surveys have
been conducted for this speciesin some but not all areas exhibiting the most promising habitat in the
APE, revealing that one fen contains a small population of this plant somewhat beyond and slightly uphill
from the outer edge of the APE near Vail Pass. Other areas within or near the APE may contain additional
undocumented plants.

Slender Cotton-Grass (Eriophorum gracile)
Habitat

Slender cotton-grass, a perennia grass-like plant, occursin fens, wet meadows, and on pond edges from
elevations of 8,100 to 12,000 feet (Cunningham et al., 2003). The plant often prefers cal careous soils and
can form large uniform stands.

Environmental Baseline

The WRNF records indicate distribution of slender cotton-grass as only in Park County. CNHP records
include Jackson and Las Animas counties, and Weber lists the Elk and San Juan mountains, none of
which arein the Corridor. Extensive surveys have been conducted for this speciesin the APE in all fen
and fen-like areas most likely to support the species, and no plants were observed. This plant is presumed
to be absent.

Sphagnum (Sphagnum angustifolium)
Habitat

Sphagnum is better known to most as “peatmoss.” Sphagnum is a small moss-like primitive plant of wet
areas. It occurs across the globe in fens, bogs, and wet, cold areas. In Colorado, sphagnum species seem
restricted to saturated water tables of fens or fen-like areas and pond margins.

Environmental Baseline

Little is known about the distribution and abundance of Sphagnum angustifolium worldwide. In Colorado
itisfound in a handful of sites, none near the Corridor. It islikely that additional undetected sites exist.
The known sites in Colorado seem secure. Extensive surveys have been conducted for this speciesin the
APE inal fen and fen-like areas most likely to support the species, and no sphagnum of any kind was
observed. This plant is presumed to be absent.

August 2010 I-70 Mountain Corridor PEIS
Page BR-161



Biological Report

Upswept moonwort (Botrychium ascendens)
Habitat

Distribution of this moonwort, a primitive fern-like plant, includes southern Alaska southeast to Nevada
and Utah, and just reaching Colorado. In Colorado, it is known only from three sites, discovered in 2008
and 2009, but others may well exist. One siteisin Park County, one site is above Georgetown toward
Guanella Pass, and one site is within the APE between Vail Pass and Vail. Suitable habitat in Colorado
appears restricted to the subal pine vegetation zone, and mostly occurs in historically disturbed open areas
that are now stabilized. Suitable habitat is considered to be such areas as roadsides, ski slopes,
transmission lines or other disturbance corridors, avalanche chutes, and old town sites.

Environmental Baseline

Although more common in other parts of its range, upswept moonwort israre in Colorado. Because it
seems to be able to colonize and persist in stabilized disturbed areas, threats to the species may be less
than previously believed. Some of the plants at the site near Georgetown were extirpated in 2008 and
2009 by road improvement projects. The population in Park County seems secure but could be subjected
to impactsif road or water devel opment improvements were to occur nearby. Various surveys have been
conducted over the years for moonworts in the APE, and mostly relatively common moonworts are
encountered. This species can be easily overlooked, however, and additional undetected plants could exist
within or near the APE. Currently, the species across these sites seems to be surviving.

Yellow Lady’s-Slipper [Cypripedium parviflorum (=C. calceolus ssp. parviflorum)]
Habitat
Yellow lady’ s-slipper, a showy perennia orchid species, occurs in aspen groves and ponderosa

pine/Douglas-fir forests at elevations from 7,400 to 8,500 feet in Colorado (Spackman et al., 1997),
primarily on the Front Range.

Environmental Baseline

In Colorado, yellow lady’ s-dlipper occursin 16 counties. The largest populations occur in El Paso and
Larimer counties, but scattered patches have been recorded in Clear Creek and Jefferson counties near the
Corridor APE (CNPS, 1997). Extensive surveys conducted in 2009 in all areas of suitable habitat in the
APE revealed no plants, and absence is presumed.

Mitigation Measures Common to All Action Alternatives
Plant Surveys and Tier 2 Projects for All Action Alternatives

Specific impacts from action alternatives are not known at this time. Plants or suitable habitat may be
affected by the footprints of the project alternatives but would be avoided if feasible.

To better determine potential impacts, field surveys will be conducted at appropriate phenological times
for speciesidentification for all sensitive plant species that could occur in the APE or be affected by
project activities asidentified in Table BR — 3. Surveys are not needed for species that have already
undergone extensive survey efforts and have been determined to be absent as identified in the species
discussions. Surveys will occur within the growing season prior to final design of Tier 2 projects. Crews
with team leaders or members who are trained botanists with field experience will conduct surveys for the
target, or closely-related, species. Surveys will include mapping of populations encountered within the
area of potential effects for each species potentially affected by the proposed Tier 2 project. This survey
strategy will alow flexibility for impact avoidance, minimization, and mitigation efforts for species of
concern.
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Impacts on Plants

Harrington’s Beardtongue (Penstemon harringtonii)

Effects of Alternatives

No Action Alternative

The population that occurs immediately adjacent to the existing roadway and in its median in Red Canyon
could be experiencing direct adverse impacts on some individuals. This could result from localized
crushing of plantsif vehicles use the roadsides or median, or from routine maintenance work or noxious
weed treatments. The changes in hydrology and site chemistry resulting from snow cleared from the
highway and possibly placed on occupied road shoulder sites during the winter months are unknown but
could beindirectly harming individuals. The mgjority of plants occur in areas beyond influence of these
factors, however, and the overal site viability seems secure.

No other sites are known to be affected. Across the species range, sites may be subject to loss of
individuals or local extirpation due to ongoing land development, especially on private property along the
Corridor. The vast majority of sites occur on federal land that will not likely be developed or threatened,
although some sites on BLM land may be developed for mining or other multiple use activities. Loss of
these sites would add to a cumulative decrease over time, but long-term viability seems secure due to the
large number of unthreatened sites and plants range-wide. The possible loss of afew plants at the roadside
sitesin Red Canyon and Avon (if plants occur within the APE there) would not be expected to contribute
meaningfully to cumulative effects.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for the No Action Alternative.

Action Alternatives

Impacts on this species are generally expected to be low, except for the Advanced Guideway System
aternative, which may have alow to medium impact, depending on the number of plants disturbed.
Potential impacts would be minimized and mitigated as feasible following plant surveys. Impacts on the
Red Canyon site and Avon site (if occupied) would be expected to remain the same as those associated
with the No Action Alternative or increase proportionally to the amount of occupied areathat could be
directly disturbed from each action aternative. If other sites found to occur near the roadway in the
Corridor would become part of the project footprint area, they could be adversely affected as discussed
under the No Action Alternative, or completely extirpated if the footprint and construction require their
removal. The potential to affect plants would be relatively greater with those alternatives that disturb
more area.

The possible loss of affected sites could contribute toward a cumulative loss of sites across the species
range. Even if al sites within the APE were to be extirpated from implementation of the action
aternatives, however, the species viability would be anticipated to remain secure because there would
still be sufficient and large numbers of plants and sites across its range that remain unthreatened.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for al action alternatives.
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Narrow-Leaved Moonwort (Botrychium lineare), Paradox Moonwort (Botrychium
paradoxum), Upswept Moonwort (Botrychium ascendens)

Effects of Alternatives
No Action Alternative

No sites are known to occur in the impact area, but presence is assumed for these species. Historically
disturbed stabilized road cuts, former borrow pits, mountain meadows, and certain roadside shoulder
areas are suitable habitat and could contain plants. Potentially occurring sites could be experiencing
ongoing direct adverse impacts on some individuals. This could result from localized crushing of plants if
vehicles use the roadsides or median, or from routine mai ntenance work or noxious weed treatments. The
changesin hydrology and site chemistry resulting from snow cleared from the highway and possibly
placed on occupied road shoulder sites during the winter months are unknown, as are impacts from
possible soil disturbance, but these could be indirectly harming individuals or adversely altering habitat.

It isdifficult to assess overall status of these species because sites do not exhibit above-ground expression
each year and survival requirements are not known. Across the species range, sites may be subject to loss
of individuals from incidental activities, competing vegetation, or habitat modification, but there is no
evidence to suggest that sites are either threatened or not threatened. For narrow-leaved moonwort, the
only site monitored for the species, in an undisturbed meadow near Pike' s Peak, may be declining, but
results are inconclusive. The nearby Empire area siteis not being protected and could be adversely
impacted or extirpated from future canal berm maintenance activities. In Colorado, the majority of known
sites for this and other moonwort species occur on federal land that is currently being managed for and
protected from disturbance. Habitat conditions of managed sites are being maintained but could be altered
over time, which could affect plants. It is possible, but unknown, that numerous additional undetected
sites occur across the species range for these moonworts. Undetected sites could be adversely affected by
ongoing Forest activities such as physical disturbance associated with opening or closing historic roads,
borrow pits, mining sites, logging skid trails, landings, or staging areas; road and ski slope maintenance,
trailside use by recreationalists, and general forest management activities.

Anthropogenic disturbances may serve to increase suitable habitat that plants can then colonize over time,
and it is possible that such disturbances have been and are currently contributing to a positive impact. For
example, nearly all sites of narrow-leaved moonwort occur in formerly disturbed areas, and many
individuals of related moonwort species have been found in the active ski runs of near Copper Mountain
and Winter Park, but they do not occur in the adjacent forest edges.

Cumulative Effects. Because of the perceived global rarity of the narrow-leaved moonwort and rarity in
Colorado of the other moonworts, and until more is known about these plants, a conservative assessment
isto conclude that loss of any plants at asite could add to a potential cumulative decrease over time. The
possible loss of afew plants at potential Corridor sites could be expected to contribute meaningfully to
adverse cumulative effects. However, even though long-term viability across the species range remains
unknown, evidence most suggests, and it is most probable at this time to conclude, that viability seems
secure in the foreseeabl e future.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for the No Action Alternative.

Action Alternatives

Additional disturbance above levels associated with the No Action Alternative near roads or in borrow
pits that provide currently stabilized habitat may affect unknown moonwort populations and suitable
habitat. Plant surveys for specific projects during Tier 2 processes may detect new populations. Potential
impacts would be minimized and mitigated as feasible, including project design changes or possible
transplanting of plants or occupied soil. The success of transplanting other moonwort species and
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occupied soil from another highway project on Forest-administered land at nearby Guanella Pass severa
years ago is being monitored and shows some success, but long-term results are not yet available.
Transplant results in the Midwest with other moonwort species show limited success.

Direct and indirect effects on this species would be expected to remain the same as those associated with
the No Action Alternative or increase proportionally to the amount of occupied areathat could be directly
disturbed from each action alternative. The potential to affect plants would be relatively greater with those
aternatives that disturb more area. It is possible that disturbance could create suitable habitat that could
be colonized over time, contributing to an overall net positive impact if the number of recruiting plants
and suitable habitat areas created over time is greater than the number of plants and habitat areas lost
during initial disturbance.

As part of implementation, the project would avoid the occupied site. While a few undetected individuals
may exist near the main population and could be adversely impacted or killed by project implementation,
most plants would be protected, and the population as awhole would be anticipated to remain viable.

Determination of effect: May adversely impact individuals but not likely to result in viability in the
planning area nor cause a trend to federal listing.

Cumulative Effects. Even though long-term effects could be positive and contribute to again in plants
and habitat, because of their perceived rarity in Colorado, and until more is known about these plants, a
conservative assessment isto conclude that loss of any plants at asite could add to a potential cumulative
decrease over time. The possible loss of afew plants at potential Corridor sites could be expected to
contribute meaningfully to adverse cumulative effects. However, even though long-term viability across
the species range remains unknown, evidence most suggests, and it is most probable at this time to
conclude, that viability seems secure in the foreseeable future.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for the action aternatives.

Plants of Fens and Riparian-Influenced Areas

Altai cotton-grass (Eriophorum altaicum var. neogaeum)
Autumn willow (Salix serissima)

Baltic sphagnum (Sphagnum balticum)

Budding monkeyflower (Mimulus gemmiparus)

Dwarf raspberry [Rubus arcticus var. acaulis (= Cylactis)]
Hoary willow (Salix candida)

Kotzebue' s grass-of-Parnassus (Parnassia kotzebuei)
Lesser bladderpod (Utricularia minor)

Lesser panicled sedge (Carex diandra)

Livid sedge (Carex livida)

Park milkvetch (Astragalus leptaleus)

Porter’ s feathergrass (Ptilagrostis porteri)

Roundleaf sundew (Drosera rotundifolia)

Simple kobresia (Kobresia simpliciuscula)

Slender cotton-grass (Eriophorum gracile)

Spagnum (Sphagnum angustifolium)
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Effects of Alternatives
No Action Alternative

Impacts on these species are generally expected to be nonexistent or low. Undetected populations of these
species could occur in riparian areas and fens that could be experiencing impacts by current highway
operations. Sand spillover of winter snow clearing operations from bridges crossing riparian areas (no
organic fens supporting suitable habitat for sensitive fen species are crossed) could be physically crushing
or smothering sensitive riparian plants, and preventing recruitment. There could also be indirect adverse
impacts on individuals and habitat. Runoff (contaminants and sedimentation) from road maintenance and
operations could have the potential to indirectly affect these species or downstream habitats. The changes
in hydrology and water quality attributes, such as chemistry, salinity, nutrient loading, siltation, or pH
resulting from spillover snow clearing sands, salts, and chemicals applied during the winter months are
unknown, as are potential chemical residue impacts from roadside upland noxious weed treatments, but
these could be indirectly harming individuals or adversely atering habitat by changing water quality
status. The known site of simple kobresia does not seem to be adversely impacted by the current Corridor
or related activities, and no dewatering to the sites is apparent or suspected. Possible impacts on
additional undetected sites, if present, are unknown but would be anticipated to be of low magnitude and
stabilized.

There are no other Forest, State, or private activities known to be adversely impacting these species, and
none are foreseeable. It is possible other projects or uses are impacting individual s across the species
range, possibly contributing to a cumulative loss of species. It is unlikely that potential populationsin I-
70 roadway impact areas would be expected to become extirpated over time. The possible loss of afew
plants would not be expected to contribute meaningfully to cumulative effects.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for these species for the No Action Alternative for dwarf raspberry, lesser panicled sedge, park
milkvetch, and simple kobresia. For altai cotton-grass, autumn willow, Baltic sphagnum, budding
monkeyflower, hoary willow, Kotzebue' s grass-of-Parnassus, |esser bladderpod, livid sedge, Porter's
feathergrass, roundleaf sundew, slender cotton-grass, and sphagnum, an effects determination of “No
impact” is warranted because they are not known or suspected to occur in the APE.

Action Alternatives

Impacts on these species from the action aternatives are generally expected to be nonexistent or low,
depending on the degree and number of sites disturbed. Potential impacts would be minimized and
mitigated as feasible following plant surveys. Impacts would be expected to remain the same as with the
No Action Alternative or increase proportionally to the amount of occupied areathat could be disturbed
from each action alternative. The potential to affect plants would be relatively greater with those
aternatives that disturb more occupied area or alow greater visitor use to riparian areas.

Direct impacts on fens associated with construction and implementation activities above those associated
with the No Action Alternative are assumed to be avoidable based on the update and the new fen
inventory conducted in late 2009 by David Cooper, aong the I-70 Corridor from milepost 130 to milepost
259 (Jones, Driver, Cooper, 2009). As with the No Action Alternative, runoff (contaminants and
sedimentation), road operations, winter snow clearing, and weed treatment could have the potentia to
indirectly affect these species or downstream habitats, including fens. Water requirements for the
aternatives are not known at this time, but temporary water depletions associated with construction could
also affect plants or suitable habitat. If fens within the APE or fens hydrologically connected to the APE
experience de-watering in the short- or long-term resulting from implementation of action alternatives,
such de-watering could adversely impact undetected plants. Increases anticipated in recreational use
levels could adversely affect individual plants by crushing or trampling them as people use riparian areas.
The possible loss of affected plants could contribute toward a cumulative loss of plants across the species
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range. Even if affected sites were to be extirpated from implementation of the action alternatives,
however, species viabilities would be anticipated to remain secure because there would still be sufficient
numbers of plants and sites across their ranges that remain unthreatened.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for al action alternatives for dwarf raspberry, lesser panicled sedge, Park milkvetch, and
simple kobresia. For atai cotton-grass, autumn willow, Baltic sphagnum, budding monkeyflower, hoary
willow, Kotzebue' s grass-of-Parnassus, lesser bladderpod, livid sedge, Porter’ s feathergrass, roundl eaf
sundew, slender cotton-grass, and sphagnum, an effects determination of “No impact” is warranted
because they are not known or suspected to occur in the APE.

All Other Sensitive Plants

Colorado tansy-aster (Machaeranthera coloradoensis)

Front Range or Rocky Mountain cinquefoil (Potentilla rupincola)

Hall’ s fescue (Festuca hallii)

Selkirk’sviolet (Viola selkirkii)

Yellow lady’ s-slipper [Cypripedium parviflorum (=C. calceolus ssp. parviflorum)]

Effects of Alternatives
No Action Alternative

No adverse impacts on these species are anticipated to occur from highway maintenance, except possibly
with Front Range cinquefoil. For this plant, impacts could occur to undetected sites from highway rock
scaling. Recreational use associated with highway access could promote incidental trampling or picking
of Selkirk’sviolet. The low levels of possible incidental impacts on individuals of these species would not
be expected to affect their local-area viabilities and would not meaningfully contribute to cumulative
effects.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for Front Range cinquefoil and Selkirk’s violet under the No Action Alternative. For Colorado
tansy-aster, Hall’ sfescue, and yellow lady’ s-slipper, an effects determination of “No impact” is
warranted because they are not known or suspected to occur in the APE.

Action Alternatives

Impacts on these species from the action alternatives are generally expected to be nonexistent or low,
depending on the degree and number of sites disturbed. Potential impacts would be minimized and
mitigated as feasible following plant surveys. Impacts would be expected to remain the same as with the
No Action Alternative or increase proportionally to the amount of occupied areathat could be disturbed
from each action alternative or with increasing recreational visitor use. Plants or suitable habitat may be
affected by the footprints of the project aternatives but would be avoided if possible. The potential to
affect plants would be relatively greater with those aternatives that disturb more occupied area or allow
greater visitor access.

Even with increased visitor use, the low probability and levels of possible incidental impacts on
individuals of the above species would not be expected to affect their local area viabilities, and would not
meaningfully contribute to cumulative effects.

For the reasons discussed above, an effects determination of “May adversely impact individuals, but
not likely to result in a loss of viability on the planning area, nor cause a trend to federal listing” is
warranted for Front Range cinquefoil and Selkirk’ s violet for all action aternatives. For Colorado tansy-
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aster, Hall’ sfescue, and yellow lady’ s-slipper, an effects determination of “No impact” is warranted
because they are not known or suspected to occur in the APE.

Species of Local Concern

USFS has identified the following species as Species of Local Concern, aformal or informal designation
(depending on Forest) that is made when species are of management concern because they may be locally
rare, occur at the edges of their range, may be subject to viability issuesin the future, or may need
additional research, but for which aformal designation of Sensitive is not warranted at thistime. The lists
may be revised as new information becomes available.

Assessment of impacts on these species will be conducted during Tier 2 processes.

Species of Local Concern for both Forests that may have suitable habitat or occur within the
APE. All common names provided by USDA PLANTS Database (2010).

Crenulate moonwort (Botrychium crenulatum) — known to occur in APE near Vail Pass
Lanceleaf grapefern Botrychium lanceolatum ssp. nov. “viride’”) (green-stemmed phenotype)
Leathery grapefern (Botrychium multifidum)

Pale moonwort (Botrychium pallidum)

Northern moonwort (Botrychium pinnatum)

Little grapefern (Botrychium simplex)

Grapefern (Botrychium spathulatum)

Botrychium tunux X lineare (possible new specie)s — known to occur in APE near east side
of Eisenhower-Johnson Memorial Tunnels

Fairy dlipper (Calypso bulbosa)

Bristlystalked sedge (Carex leptalea) — known to occur in a fen near APE boundary near
Vail Pass

Peck’ sedge (Carex peckii)

Rocky Mountain snowlover (Chionophila jamesii)

Northern golden saxifrage Chrysosplenium tetrandrum)

Purple marshlocks (Comarum palustre)

Bunchberry dogwood (Cornus canadensi)

Yellow coraroot (Corallorhiza trifida)

Spring coralroot (Corallorhiza wisteriana)

Clustered lady's slipper (Cyprepidium fasciculatum)

Tall cottongrass (Eriophorum angustifolim) — known to occur a fen near APE boundary
Ferns, all but brittle bladderfern (Cystopteris fragilis) — Some ferns are known to occur
within or near APE

L esser rattlesnake plantain (Goodyera repens)

Bog laurel (Kalmia polifolia)

Northern twayblade (Listera borealis) — known to occur within or near the APE
Broadlipped twayblade (Listera convallarioides)

Marsh felwort (Lomatogonium rotatum)

Stiff clubmoss (Lycopodium annotinum)

Stiff clubmoss (Penstemon caythophorus) — known to occur near APE
Arrowleaf sweet coltsfoot (Petasites sagittatus)

Whiteveined wintergreen (Pyrola picta)

Marsh arrowgrass (Triglochin palustre) — known to occur near APE
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m  Speciesof Local Concern for the White River National Forest that may have suitable habitat or
occur within the APE. All common names provided by USDA PLANTS Database (2010).

e Oneleaf onion (Allium sibericum)

e \Woodrush sedge (Carex luzulina var. atropurpurea)

e Borea bog sedge (Carex paupercula)

o Slender spiderflower (Cleome multicaulis)

e Thicksepa cryptantha (Cryptantha crassisepala)

e Longflower cryptantha (Cryptantha longiflora)

e Smooth draba (Draba glabella)

e Fewseed draba (Draba oligosperma)

e Arctic apine fleabane (Erigeron humilis)

o Featherleaf fleabane (Erigeron pinnatisectus)

e Largeflower wild hollyhock (lliamna grandiflora) — known to occur near APE
o Manystem blazingstar (Mentzelia multicaulis) — known to occur in APE
e Splitleaf groundsel (Packera dimorphophylla var. inermedia)

e Alpinegroundsel (Packera pauciflora)

o Sparse-flowered bog orchid (Plantanthera sparsifolia var. ensifolia) — known to occur in or
near APE

e White princesplume (Stanleya albescens)
e Hapeman's coolwort (Sullivantia hapemanii) —known to occur in Glenwood Canyon

BR.4.2 Management Indicator Species

The National Forest Management Act, 36 CFR 219.19, and Forest Service Handbook (FSM 2621) direct
USFS to preserve and enhance plant and animal diversity, consistent with the overall multiple use
objectives, and to maintain viability of all native and desirable non-native species on the National Forest.
Species have been selected to serve as meaningful indicators of population-habitat relationships where
management activities and habitat changes were likely to occur. Such species serve as management
indicators (USDA, 2002c [WRNF Management Plan FEIS], USDA, 1997 [ARNF Revised Forest Plan
FEIS]). Management indicators are defined as “ plant and animal species, communities, or special habitats
selected for emphasis in planning, and which are monitored during forest plan implementation in order to
assess the effects of management activities on their populations’ (Forest Service Handbook FSM 2620.5).
MIS on the ARNF and on the WRNF have recently been evaluated through an environmental assessment,
and their lists amended (USDA, 2005a and 2006, respectively). Certain TES species are also MIS and are
labeled and discussed in preceding sections. MIS habitats were quantified from vegetation types by
determining those appropriate to the M1S in question (See Table BR - 46). Thisinformation was used to
determine the amount of each MIS habitat that would be affected by the footprint, construction
disturbance zone, and sensitivity zone of each aternative within the WRNF and ARNF. Analysesin this
section were conducted using the best available scientific information.

Forest-wide goals and objectives for MIS, as designated in Forest Plans (USDA, 2002a and 1997), are to
maintain or improve habitats and include the following:

= Provide ecological conditions to sustain viable populations of native and desired non-native
species and to achieve objectives for MIS and focal species

= Provide arange of sucessional stages of community types across the forests and grassland
landscapes that maintain or improve habitats for management indicator species
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Table BR - 46. Source of Mapping Data for Management Indicator Species
for the White River and Arapaho and Roosevelt National Forests

Species/Community

White River National Forest

Data Source

Vegetation Map Units*
or NDIS Map Elements

Elk — MIS for young to mature forest structural
stages and openings within/adjacent to forest

NDIS

Severe winter range
Winter concentration
Calving areas

Virginia’s warbler — MIS for dense shrub Vegetation Map Units 12,16,18
All trout — MIS for montane aquatic environments — | Vegetation Map Units 9
Other waters of the U.S.
Aquatic macroinvertebrates — MIS for water quality | Vegetation Map Units 9
and spring flow — Streams
Arapaho and Roosevelt National Forests
Elk — MIS for young to mature forest structural NDIS Severe winter range
stages and openings within/adjacent to forest Winter concentration
Calving areas
Mule deer — MIS for young to mature structural NDIS Winter concentration
stages and openings within/adjacent to forest Severe winter range
Bighorn sheep — MIS for openings within/adjacent NDIS Winter range

to forest

Summer range
Lambing areas

Hairy woodpecker — MIS for young to mature Vegetation Map Units 3,7,10,14,17
forest structural stages

Pygmy nuthatch — MIS for existing and potential Vegetation Map Units 7,10,14,17
old-growth forest

Mountain bluebird — MIS for openings Vegetation Map Units 2,7,8,12,14,16
within/adjacent to forest

Warbling vireo — MIS for aspen forest Vegetation Map Units 3

Wilson’s warbler — MIS for montane riparian areas | Vegetation Map Units 18

and wetlands

Boreal toad — MIS for montane riparian areas and Vegetation Map Units 9,18
wetlands

Brook trout — MIS for montane aquatic Vegetation Map Units 9
environments

Brown trout — MIS for montane aquatic Vegetation Map Units 9
environments

Greenback cutthroat trout — MIS for montane Vegetation Map Units 9

aquatic environments

Colorado River cutthroat trout — MIS for montane Vegetation Map Units 9

aqguatic environments

Vegetation Map Unit Key: 1 Agricultural, 2 Alpine Meadows — Krummholz , 3 Aspen Forest,4 Barren Land, 5 Bristlecone
- Limber Pine Forest,6 Developed,7 Douglas-Fir Forest,8 Grass / Forb Meadows,9 Lakes & Ponds,10 Lodgepole Pine
Forest,11 Mixed Forest, 12 Mountain Shrubland,13 Pinyon-Juniper Woodland,14 Ponderosa Pine Forest,15 Riparian
Forest and Shrub,16 Sagebrush Shrubland,17 Spruce - Fir Forest, 18 Wetland (general) / Water

BR.4.2.1 WRNF Species
Elk (Cervus elaphus), MIS

Elk isaMIS primarily for semi-open forests and young to mature forest edges adjacent to parks,
meadows, and a pine tundra (USDA, 2002b; and USDA 1997). However, they are habitat generalists and
can be found on all terrestrial forest habitats except barren land. The objective of the WRNF isto

I-70 Mountain Corridor PEIS
Page BR-170

August 2010




Biological Report

maintain and improve habitats. Based on the WRNF Revised Forest Plan (WRNF, 2002), in addition to
habitat quality in general, the management question is whether motorized and nonmotorized travel and
recreation management result in effective use of habitat by elk.

Distribution

Elk are found throughout the western portions of North America. Elk range throughout the western two-
thirds of Colorado, generally at elevations above 6,000 feet, and the entire project area falls within elk
range. This speciesis classified as a game animal in Colorado, and Colorado Division of Wildlife closely
manages it to maintain the health of existing herds.

The WRNF uses information compiled by Colorado Division of Wildlife (Big Game Statistics) within
Data Analysis Units (DAUS) to identify population trends. DAUs include relatively large areas and a
number of Colorado Division of Wildlife Game Management Units (GMUs). The DAUs adjacent to the
Corridor are DAU E12 (north of I-70 from Vail Passto Dotsero) and DAU E16 (south side of I-70 from
Vail Pass to Glenwood Canyon).

DAU E12

Population trendsin DAU E12 indicate steady growth (72 percent increase) from 1990 to 2003 when the
population was at its maximum for the monitoring period. A population decrease from 2001 to 2002 was
observed, however, and again from 2003 to 2004, partly in response to issuance of an increased number
of cow tags. The population size has continued to decline and in 2008 was at alevel below the herd size at
the beginning of the monitoring period in 1990 (see Table BR - 47).

DAU E16

The population within DAU E16 was highest in 1990 and gradually decreased approximately 42 percent
through 2004, with the exception of aslight increase from 1998 to 1999. Since 2004 the population has
increased by 44 percent to 7,450 in 2008 (see Table BR — 47). A decreasein one DAU and anincreasein
the other may indicate movements across I-70 (for example, see trend datafor 2003 in Table BR — 47).

The increasing population trend in DAU E12 does not reflect those in the other DAUs in the WRNF.
Generally, populations, including that of DAU E16, have decreased since the 1990s. The populations of
al the DAUs decreased from 2003 to 2004 (see Table BR - 47).

Elk populations in the WRNF increased appreciably since the early 1950s and peaked in the |ate 1980s.
Fluctuations over the past 10 years probably reflect the active Colorado Division of Wildlife management
to control herds that are considered to be over capacity objectives for particular DAUs. Hunting season
lengths and tag opportunities have been increased as the principal means of reducing populations to meet
these objectives. Changes in population estimates also may be due to modeling assumption changes.
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Table BR — 47. Elk Post-hunt Population Estimates for Data Analysis Units on the WRNF
(CDOW, Big Game Statistics)

1990 1997 1998 1999 2000 2001 2002 @ 2003 2004 | 2005 2006 2007 2008

Efzu 4,165 | 4,690 | 5,076 | 5,700 | 5977 | 6,970 | 6,048 | 7,041 | 6,292 | 6,130 | 5230 | 4,760 | 4,080
ElAéJ 8,967 | 8,273 | 8,494 | 8,823 | 7,716 | 7,915 | 6,907 | 5,841 | 5,178 | 6,760 | 5950 | 7,700 | 7,450

Another population monitoring parameter and management trigger point is the cow/calf ratio of a
particular DAU. This parameter was selected as an indicator of trend because there is a strong relationship
between the number of calves produced and the overall herd health and reproductive potentials. Cow/calf
ratios would be expected to decrease as populations approach carrying capacities. Table BR — 48 shows
the number of calves for each 100 cows from 2000 to 2008 in the DAUs adjacent to the Corridor.

Table BR — 48. Number of Calves/100 Cows by Data Analysis Unit, 2000 to 2008

| Calves/100 Cows ~ DAU E12 DAU E16

2000 47.5 50.1
2001 45.7 44.5
2002 51.0 415
2003 37.0 34.5
2004 46.3 52.2
2005 48.3 40.3
2006 44.1 43.9
2007 39.3 40.4
2008 39.1 28.7
9-year average 44.3 41.8

The long-term trend for the calf/cow ratios appears to be down from the high values of the 1960s and
1970s when ek populations were significantly smaller than those found on the WRNF today (Colorado
Division of Wildlife Draft and Final DAU Plans, as cited in USDA, 2005b). During the last nine recorded
years (2000 to 2008), the calf/cow ratios appear to be stablein DAU E12, but in DAU E16 thereisa
marked decline in calf/cow, and DAU E12 and DAU E16 have slightly lower calf/cow ratios than the
other DAUs on the WRNF. There are concerns, however, about an aging elk population, with older-aged
cows that are less productive, arising from an inability to reduce the population sizes to the DAU
objectives. Private lands that do not allow hunting create areas where elk can aggregate and escape hunter
harvest, and also many hunters prefer to harvest a bull instead of a cow. Furthermore, winter range habitat
loss due to residential and commercia development along the 1-70 Corridor and el sewhere are restricting
the available habitat for elk and deer. Therefore, these large elk populations that may have an older-age
skew and that live on limited habitat are less productive and may be susceptible to a population crash if a
severe environmental event (such as a severe winter, or an expansive wildfire) occurs.

Natural History

Elk are large mammals in the deer family Cervidae and the genus Cervus. Bull elk may stand 5 feet tall at
the shoulder and weigh 750 pounds or more (Armstrong 1987). Fitzgerald et al. (1994) state that elk are
generalist feeders (that is, both grazers and browsers). They tend to inhabit higher elevations during the
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spring and summer and lower elevations during the winter. Lengths of seasonal migration vary from
about 3.7 to 37 miles. Elk require thermal cover and cover for hiding, resting, and escape. Effective
hiding and escape cover adjacent to openings is most effective when forested stands are in high contrast
to openings (vertical diversity). Forested ridges, saddles, riparian areas, and canyons are preferred for
travel and escape routes. Elk are sensitive to human disturbance, especially during fall rut, during early
summer calving, and on winter ranges (Fitzgerald et al., 1994).

The rut beginsin autumn, typically in late September, heralded by the bugling of the bull elk. Bulls that
are successful in acquiring a harem will then mate. The birthing of young typically occurs in June of the
following year, following an approximate 250-day gestation period. Cows normally produce one
offspring weighing an average of 30 pounds (Armstrong, 1987). On good quality range sites, a cow elk
may live 15 years of more, while the life expectancy of abull is somewhat shorter (Armstrong, 1987).

After numbers dwindled in the early 1900s, elk were successfully reintroduced and managed, and the
recent state popul ation was estimated to be 270,000 animals. Currently, the speciesis considered to be
over carrying capacity in some areas (CDOW, 2001). Fitzgerald et al. (1994) indicated that mortality in
Colorado is mainly from calf predation by black bears and coyotes, hunting, and winter starvation. Other
threats to this species include disease, including chronic wasting disease (CWD) that has been detected in
many of the GMUs that occur along |-70 (GMUSs 36, 37, 28, 38, and 391 [west to east]: Chronic Wasting
Disease Update # 6, Fall 2004, as seen on the Colorado Division of Wildlife website). Elk have also been
affected by loss of, or disturbance to, critical habitats, such as calving grounds and winter range. In the
Corridor, AVCs are a source of mortality, although their importance to long-term population trends is
unknown. Roadkill is afactor on many Colorado mountain roads when elk graze along the roadside or
when they cross the roadway during daily home range movements, during seasonal migrations, and
during eruptive movements (such as during hunting season).

Environmental Baseline

Habitat for elk includes alpine meadows, tundra, aspen forest, Douglas-fir forest, grass/forb meadows,
lodgepol e pine forest, mountain shrubland, pifion-juniper, ponderosa pine forest, sagebrush shrubland,
spruce-fir forest, riparian, and wetlands.

Key habitats of severe winter range, winter concentration, and calving areas occur in the Corridor in
numerous |l ocations within or near the WRNF (Avon to Dowd Canyon CDOW WRI'S 2003; see Draft
PEIS, Volume Il Resource Map 3.2-3). Quality elk habitat is prevalent along 1-70 on Vail Pass and on
both sides of the EIMT.

Estimated Effects and Rationale
Action Alternatives

The potential for action alternativesto affect elk is based on the extent to which key habitats or MIS
habitats are likely to be affected and whether the Corridor will continue to fragment habitat and act as a
barrier to elk movement. In addition to impacts on MIS habitats, impacts on key elk habitats were
assessed, including winter concentration areas, severe winter range, and calving areas. The amounts of
applicable vegetation types that would be disturbed by the alternative were then tabulated to determine
potential impacts on elk habitat.

Direct Effects

In addition to the potential for key and MIS habitat |osses, I-70 restricts elk from moving between
seasonal ranges, and in some cases, restricts daily movements to attain full habitat usage such as feeding,
hiding, and finding bedding cover.

Project alternatives would have the potential to make this barrier effect worse and effectively block
movement and migration corridors, which would have serious consequences for many of the herds along
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the Corridor. Major sources of impacts on elk mobility throughout the Corridor include the following
concepts:

= Road effect zones
m Barrier effect and AVCs

Road Effect Zones. Road effect zones encompass a wide range of impacts but generally include (1) noise
and genera disturbance from construction activities and traffic and (2) roadway input of contaminants,
such as winter deicing and traction material, that affect roadside vegetation, water bodies, and riparian
habitats (Forman and Alexander, 1998; and Forman and Deblinger, 1998). The width of the road effect
zone from noise and disturbance effects from traffic varies considerably depending on traffic volumes,
terrain, vegetation structure, and sensitivity of the species (Singleton et al., 2002). In Colorado, both elk
and mule deer were shown to avoid areas within approximately 600 feet of aroad, with this effect
appearing stronger in shrub cover types, as compared with forested habitats (Rost and Bailey, 1979).
Studies also indicate that various carnivores such as grizzly bears (Ursus arctos) (McLellan and
Shackleton, 1988), wolves (Thiel, 1985; and Mech et a., 1987), and bobcats (Lovallo and Anderson,
1996) avoid habitats adjacent to roads.

Estimating the impact of road effect zone-related disturbances, such as additiona noise and human
presence, is difficult because some elk populations adapt readily to disturbance, while others do not (LSA
Associates 2003). Increases in road effect zone disturbances would be likely to reduce elk usage of some
areas near |-70 and a negative impact would be likely for all alternatives as traffic volumes increase.
However, some differences would be likely among alternatives. For example, noise analyses (see the
Draft PEIS, Chapter 3, Section 3.12, Table 3.12-4) indicated that the increases in loudest hour noise levels
would be greatest for Combination alternatives (3 to 5 decibels). Highway alternatives were predicted to
increase noise levels 2 to 3 decibels, whereas Transit alternatives were predicted to increase noise levels
by approximately 1 decibel. Thus, Combination alternatives would have the potential to affect elk the
most by increasing the width or distance of the road effect zone from I-70 into adjacent habitats. The
noise from the Six-Lane Highway 55 mph aternative was predicted to increase by 2 to 3 decibels.
However, because it is unknown how an increase of 2 to 5 decibels would affect elk, and how numerous
other factors such as adjacent terrain and vegetation would affect noise distribution, all of the alternatives
are considered similar in terms of producing a negative effect.

Barrier Effect and AVCs. The barrier effect restricts movements between habitats that are important to
certain aspects of the elk’ slife cycle. I-70 currently bisects a number of movement corridors, and
increased transportation infrastructure and/or highway lanes associated with project alternatives are likely
to increase the barrier effect. Similarly, increases in traffic volumes on 1-70 would also increase the
barrier effect and probably increase the frequency of AVCs.

AV Cs were documented over the period 1988 to 1998 along I-70. The average rate of AVCswas 0.6
collisions per mile per year, but the range of AV Cs at different locations was from 0.0 to 5.2. The data
indicated that linkage interference zones with AV Cs of 1.4 or less could be considered “normal” and
AV Cs greater than 1.4 could be considered a trouble spot where animals were frequently trying to cross
I-70. Of the 15 linkage interference zones, the greatest rate of AV Cs (2.4) was in Linkage Interference
Zone 13, Mount Vernon Canyon. The second highest AV C (1.4) was reported for Linkage Interference
Zone 1 near Dotsero. All other linkage interference zones had AV Cs below 1.2, and two linkage
interference zones had zero AV Cs.

According to CDOT records, approximately 5,000 animals (mostly mammals) have been involved in
collisions with vehicles on Colorado roads (Southern Rockies Ecosystem Project, 2006) during a 10-year
period (1993 to 2003). These collisions resulted in seven deaths to people. Unless measures such as
crossing structures and fencing are implemented to reduce the areas and the frequency of elk crossing 1-70
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a grade, animal, aswell as human, fatalities are likely to increase as populations and roadway traffic
volumesincrease. The two linkage interference zones with high AV Cs are in the Foothills life zone and
low Montane life zone.

The ALIVE Committee identified a number of linkage interference zones where animal movement across
I-70 is especially hindered and often reflected by high AV C frequencies. The Committee recommended
that additional crossing structures and wildlife fencing be constructed in each linkage interference zone.
Additional below-grade or above-grade crossing opportunities and the addition of wildlife fencing with I-
70 projects could largely counteract expected impacts, and a positive effect from existing conditions
would be realized. Thus, it is anticipated that elk would benefit from a greater frequency of crossing
structures to access their habitats and seasonal ranges after the I-70 projects are built. Additionally,
because elk are herd animals, they would have the opportunity to learn the new crossings from one
another (Dodd et al., 2003). Elk commonly use the highway underpasses in Banff National Park in
Canada (Clevenger, 1998) and open bridge structuresin the US (Dodd et al., 2003).

Any increase in connectivity between habitats would also benefit the populations as awhole. Therefore,
the action alternatives that would extend along the greatest length of the Corridor and cross the most
linkage interference zones would have the greatest potential to improve habitat connectivity for elk and to
reduce AV C frequencies on the WRNF. The ALIVE Committee identified 11 linkage interference zones
west of the Continental Divide. Project alternatives would cross different numbers of linkage zones. For
example, the Minimal Action Alternative would cross three linkage zones, whereas the Transit and
Combination alternatives would cross seven. The aternatives contain proposed crossing structures as
integral mitigation measures for each linkage areathat is crossed.

In addition to the mitigation measures associated with the linkage interference zones, best management
practices are being developed as part of the ALIVE program through a Memorandum of Understanding,
which would offer additional opportunities to improve crossing structures wherever construction work is
done. Such BMPswould apply to the linkage interference zones, as well as areas outside the linkage
interference zones.

Key Habitat Change

No key habitats (calving areas, severe winter range, and winter concentration areas) within the WRNF
would be directly affected by the construction of any of the action alternatives.

Management Indicator Habitat Change

Table BR - 49 and Table BR — 50 provide the estimated direct impacts on potential MIS habitat for the
elk on the WRNF. The Preferred Alternative will have no direct impact on elk habitat within the WRNF.

The other action aternatives would directly affect from 0 acres to 0.4 acres of MIS habitats within the
WRNF. Because elk occur throughout the WRNF and use all of the major vegetated cover types at certain
times of the year, these direct impacts on elk habitat on the WRNF are minute. Calving and winter use are
critical periodsfor elk, which are not directly affected by any of the project aternatives.

Table BR - 49. Direct Impacts on MIS Elk Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Limited Highway Improvements Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum range of impacts for the Preferred Alternative.
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Table BR - 50. Direct Impacts on MIS Elk Habitat (acres): Action Alternatives Evaluated in the
Draft PEIS

Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane

Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal with Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway

WRNF 0 0.4 0 0.3 0.3 0 0 0 0.4 0.0 0.3 0.3

Population Change

Theloss of from 0 to 0.4 acres of MIS habitat on the WRNF isunlikely to change local ek populations
within the two DAUs aong |-70 because it constitutes a minute loss of the total MIS habitat on the
WRNF (0.003 percent). The resultant effect on individual elk from loss of habitat would be increased
difficulty in feeding and over wintering, possibly seeking new foraging areas. Increased difficulty in
foraging would add stress to individual s but would not likely represent a viability risk to the species
overal. Accordingly, no change in forest-wide or DAU-wide elk population trends is expected on the
WRNF due to any project aternative.

Indirect and Cumulative Effects

Induced growth from Transit, Highway, and Combination alternatives may affect elk movement patterns,
aswell astheir ability to access and use all aspects of their habitat. Induced growth is of greatest concern
on private lands adjacent to the WRNF, where it may interfere with elk game trails and foraging areas.
Most of the induced growth would occur in lower elevation valleys of the Corridor (Eagle and Summit
counties) and would be most likely to affect elk wintering habitats. Population growth is likely to increase
human intrusion into elk habitats from increased recreation activities.

Continued human population growth and associated developments, specifically in Eagle and Summit
counties, would have the potential to force herds from some of the traditional winter and summer ranges
and affect carrying capacities and herd dynamics on the WRNF. A larger human population probably
would increase the recreational use of the Forests, which, in turn, would increase the disturbance factor
and may require strict enforcement of use restrictions near calving areas and winter ranges. Moreover,
vegetation management (timber sales and prescribed burns) and grazing will continue to occur on the
WRNF and, although not necessarily occurring adjacent to I-70, such activities in other areas of the
Forests, in combination with other developments and highway improvements, would have the potential to
affect elk and how they are able to use habitats.

Effects of No Action

No habitat loss would occur from construction under the No Action Alternative. No new kinds of impacts
would occur; however, habitat fragmentation, the barrier effect of 1-70, and the potential for AV Cswould
continue and would probably worsen as traffic volumes increase. Few crossing structures would be built,
and none of the existing structures would be improved in the linkage interference zones under this
aternative. Fencing along the Corridor would remain as currently configured. Thus, elk herdsin the
vicinity of 1-70 would continue to be negatively affected by the No Action Alternative. The vegetated
wildlife overpass that is separately proposed by the Restore the Rockies organization and its partners may
be constructed on Vail Passin 2007. If constructed then, it could provide a possible benefit to elk and
other wildlife in advance of the construction of any of the project alternatives.
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Effects Summary

The abjective for the MIS designation for elk isto demonstrate, within 15 years, a positive trend in habitat
availability, habitat quality, or other factors affecting elk, and to determine if motorized and nonmotorized
travel and recreation management result in effective use of habitat by elk.

Losses to MIS habitats would occur for al of the action alternatives (as shown in Table BR - 50). MIS
habitat losses would generally be less than 30 acres, with the exception of the Combination Six-Lane
Highway with Rail and Intermountain Connection, Combination Six-Lane Highway with Busin
Guideway, and Rail with Intermountain Connection, under which habitat losses would range from 35.7 to
49.1 acres. Because these losses would be a small fraction of the total of the MIS habitat type that occurs
adjacent to the Corridor on the WRNF, the impacts from any of the alternatives would be minor or
negligible and would be unlikely to appreciably affect elk populations on WRNF land. No impacts are
anticipated on key elk habitat on the WRNF.

Integral design featuresin all of the action alternatives would provide opportunities to reduce the barrier
effect, reduce AV Cs, and improve habitat connectivity. However, the degree to which this can be realized
isrelated to how far the alternative would extend through the Corridor and the number of linkage
interference zones that would be intersected. The greatest opportunity to decrease the barrier effect of 1-70
and to reduce AV Cs through a combination of crossing structures and fencing would occur with the
Transit and Combination alternatives, which would cross seven linkage interference zonesin proximity to
WRNF lands. The fewest number of opportunities (other than the No Action Alternative) would occur
with the Minimal Action Alternative, which would cross three linkage interference zones in proximity to
WRNF.

Based on the analyses presented, there is no viability risk for elk (the potential for populations to
substantially decrease is unlikely), and none of the action alternatives would threaten the viability of elk
within the project APE or the state (habitat effects are unmeasurable at the DAU or forest-wide level, and
positive wildlife crossing effects are likely).

Virginia’'s Warbler (Vermivora virginiae), MIS
TheVirginia swarbler isasmall song bird in the family Parulidae, genus Vermivora. Adults normally
measure 4.7 inches in length and weigh 0.3 ounces. The speciesis active during daylight.

Virginia s warbler was selected as a Forest MIS to answer the question, “What are the effects of
management on dense, mountain shrub communities?’ The major risk factors identified for this species
include prescribed burns that decrease the density of shrub habitats.

Distribution

The Virginia s warbler breeding range includes southeastern 1daho, northeastern Utah, and central
Colorado south to southeastern California, southern Nevada, southeastern Arizona, and central New
Mexico (AOU, 1983). The nonbreeding range includes southwestern Mexico (AOU. 1983).

In Colorado, these birds are commonly observed in the western quarter of the state, along the Eastern
Slope foothills from the Wyoming line to New Mexico, and parallel to the Arkansas River drainage,
between 6,500 and 8,000 feet in elevation. Breeding evidence was confirmed in Jefferson, Clear Creek,
and Garfield counties (Kingery, 1998).

The North American BBS data show a negative trend in Colorado for both 1966 to 1996 (-0.8 percent
average annual change) and 1980 to 1996 (-0.6 percent average annual change). A negative long-term
trend also was evident for the southern Rockies physiographic region, 1966 to 1996 (-1.2 percent average
annual change). Sample sizes are minimal for reliable trend analysis. Mapped trends show declinesin
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Colorado and northern New Mexico over the southern Rockies and increases in Utah, Arizona, and
southern New Mexico for 1966 to 1996. Centers of abundance appear to be in western Colorado, northern
New Mexico, and central Arizona (Sauer et al., 1997). Brawn and Balda (1988) suggest that populations
have increased since presettlement times due to an increase in shrubby understories in ponderosa pine
forests. The speciesis ranked secure (G5) globally and (S5) statewide (NatureServe, 2006).

Natural History

The Virginia swarbler is an insectivore. It forages on the ground in thick brush and fliesinto the air to
catch insects. Virginia s warblers nest on the ground among dead leaves or in small depressions under
cover of shrubs, tufts of grass, or other material. Well-concealed by vegetation, bark, grasses, roots,
mosses, lichens, the rim of nest may be level with ground surface (Bent, 1953; and Griscom and Sprunt,
1979). Clutch size averages four eggs. Both parents care for the young. The young are fed on caterpillars
and arein the nest when larvae are most abundant (Griscom and Sprunt, 1957). In Arizona, nesting
territories ranged between 2.05 to 5.58 acres and were elongate (Fischer, 1978).

The Virginia' s warbler migrates later than other warblers, arriving in Arizonain early April andin
Nevada and Utah in late April/May. In Arizona, males establish breeding territoriesin May. The
Virginia' swarbler may disperse to lower elevations after breeding and before migration. These birds
occur in mixed species flocks after breeding season (Fischer, 1978, and cited Martin and Olsen in press).

Environmental Baseline
The preferred habitat for the Virginia swarbler is dense shrubland. In the Corridor dense shrubland is

largely distributed east of Glenwood Canyon, east of Avon, in the Georgetown area, and in Jefferson
County.

Breeding habitat consists of arid montane woodlands, oak thickets, pifion-juniper forest, coniferous scrub,
and chaparra (Larrea divaricata) (AOU, 1998). Virginia' s warbler prefer brushy steep mountain slopes
within or near dry coniferous woodlands (Dunn and Garrett 1997). In northwestern Colorado, a study of
Virginia swarbler found that the birds preferred shrubby, Gambel oak (Quercus gambelii) covered slopes
with high grass, forb, and shrub cover.

Estimated Effects and Rationale
Action Alternatives

The potential for action alternativesto affect Virginia s warbler is based on whether MIS habitats are
likely to be affected.

Direct Effects
Key Habitat Change

Key habitat has not been specifically quantified for Virginia' swarbler. All MIS habitat was evaluated for
potential effects.

Management Indicator Habitat Change

Table BR - 51 and Table BR - 52 provide the estimated direct impacts on potential MIS habitat for the
Virginia' s warbler on the WRNF. Impacts from the Preferred Alternative would range from 6.5 acres
(Minimum Program 65 mph and Maximum Program 65 mph) to 7.8 acres (Minimum Program 55 mph
and Maximum Program 55 mph).

Of al of the action alternatives, the Combination Six-Lane Highway with Rail and Intermountain
Connection alternative would have the least potential for direct effects on Virginia' s warbler habitat (1.7
acres). The Combination Six-Lane Highway with Busin Guideway alternatives would have the greatest
potential for direct effects (9.5 acres). The direct effect for the Combination Six-Lane Highway with Bus
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in Guideway alternatives (9.5 acres) would represent aloss of only approximately 0.005 percent of the
MIS habitat estimated at 182,000 acres on the WRNF.

The resultant effect on individual Virginia s warblers from loss of forage and breeding habitat would be
increased difficulty in nesting and rearing young. In response, individual pairs may have to find new
breeding habitat that may not be as suitable, possibly causing them to fail in their attempts at
reproduction. Increased difficulty in reproducing would add stress to the local population on up to 2.4
acres of potential habitat, and may cause a decline in the number of local individuals. These potential
impacts would be unmeasurable on the WRNF due to the small acreage involved and would not cause a
population decline on the WRNF, nor cause a viability risk to the species overall.

Table BR - 51. Direct Impacts on MIS Virginia’s Warbler Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS
55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 52. Direct Impacts on MIS Virginia’'s Warbler Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway

Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway

WRNF 7.2 78 | 41 7.4 7.4 7.4 7.4 7.4 1.7 7.8 9.5 9.5

Population Change

The small amount of habitat loss (0.1 to 2.4 acres) is unlikely to affect Virginia' s warbler populations.
Indirect effects, such as increased growth and increased human intrusion, may affect some individuals and
nesting pairs but also are unlikely to affect the population as a whole.

Indirect and Cumulative Effects

Induced growth from Transit and Highway aternatives may affect the Virginia' swarbler’s ability to
access and use al portions of its habitat. Most of the induced growth would occur in lower elevation
valleys of the Corridor (Eagle and Summit counties) and thus may adversely affect Virginia' s warbler
habitat where dense shrublands on WRNF lands lie adjacent to this new development. Population growth
also would be likely to increase human intrusion into Virginia s warbler habitats from increased
recreation activities.

Other actions, such asfire/fuel management and ski area development on WRNF lands, may cause
cumulative impacts on Virginia s warbler dense shrubland habitat by reducing or fragmenting existing
habitat. Population growth in areas of the Corridor adjacent to the WRNF would be likely to increase
recreation, thus increasing human intrusion into Virginia s warbler habitats.

Effects of No Action

No nesting or foraging habitat would be directly affected by the No Action Alternative. No new impacts
would be created beyond those already occurring. Population trends would not be affected.
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Effects Summary

After evaluation, none of the alternatives would create trends for habitat or populations that would
negatively affect achievement of Forest Plan MIS objectives or create viability concerns. This species
would continue to be monitored across the WRNF using the protocols developed as a part of the Revised
Plan.

Action aternatives may result in impacts on individuals due to the magnitude of indirect and cumulative
effects of development in Eagle County, which might include development of up to 130,000 acres. The
figure of 130,000 acres represents 13,100 acres of existing development in Eagle County, plus 39,300
acres of planned urban development, plus 47,600 acres of planned rural development, plus approximately
30,000 acres of induced development as aresult of increased access opportunities from Corridor
alternatives (see Chapter 4 of the I-70 Mountain Corridor PEIS [CDOT, 2010]). However, thereis no
viability risk for Virginia swarbler (the potential for the population to substantially decreaseis unlikely),
and none of the project alternatives would threaten the viability of this speciesin the planning areaor in
the state.

All Trout Species, MIS

All trout species were selected as aMIS during the 2002 Forest Plan Revision (USDA, 2002b) for the
WRNF. Trout were selected to answer the following question: “Does Forest management maintain or
improve the physical habitat quality for salmonidsin mountain streams?’

Distribution

The brook trout is native to most of eastern Canada from Newfoundland to the western side of Hudson
Bay, south in the Atlantic, Great Lakes, and Mississippi River basins to Minnesota and (in the
Appalachians) northern Georgia. The species was introduced in western North America and temperate
regionsin many other parts of the world (NatureServe, 2006). The brown trout is native to Europe and
western Asia. It was introduced and established throughout much of the U.S. and southern Canada and is
locally common (NatureServe, 2006).

Rainbow trout were introduced into Colorado streams in the early 1880s and have supplanted many of the
native species in WRNF drainage systems. The greenback cutthroat trout is native to the headwaters of
the South Platte River and the Arkansas River drainages within Colorado and a small segment of the
South Platte drainage within Wyoming, and should not be present on the WRNF.

There are 62 known Colorado River cutthroat trout populations on the WRNF. Currently, the WRNF
manages all of these 62 populations as Sensitive. Of the 62 popul ations, 45 are cutthroat only, 9 are
cutthroat and brook trout, and there is incomplete information on 8. Of the 45 cutthroat only populations,
16 are not protected by an adequate barrier, but the Forest is working to secure these populations. Of the
45 populations, 22 are in designated wilderness. There are 300 acres of cutthroat only lakes associated
with the streams above. There has been little or no genetic analysis done on the lake populations. There
are numerous other isolated lakes on the WRNF with Colorado River cutthroat trout (WRNF, 2002).

Information from the USFS (2000) indicated that although conservation populations do not occur in the
Corridor near the WRNF, conservation popul ations have been recorded in Berry, Polk, Booth, and Pitkin
creeks within the Eagle Watershed, and in Meadow Creek within the Blue River watershed. Also
individuals have been recorded at locations near the Corridor in Black Gore and Gore creeks in the Eagle
River watershed, and in Dillon Reservoir in the Blue River watershed. Other Colorado River cutthroat
trout records within 1 mile of the Corridor occur at Miller Creek (upper Gore Creek watershed).

Natural History

Generally, trout occupy clear, cool well-oxygenated creeks, and small to medium rivers and lakes. They
may move from streams into lakes or seas to avoid high temperatures in summer. Trout usually spawn
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over gravel bedsin shallow headwaters but also may spawn successfully in gravelly shallows of lakes if
spring (groundwater) upwelling and moderate currents are present. Trout will feed opportunistically on
various invertebrate and vertebrate animals, including terrestrial and aguatic insects, and planktonic
crustaceans (in lakes) (NatureServe, 20050).

Brook and brown trout spawn in the fall, while rainbow and cutthroat trout spawn in the spring. Eggs
hatch from 47 to 165 days, depending on the temperature. Most species mature early with males typically
spawning after their second year, and females usually after their third year (Moyle 1976). Some species
can migrate over extensive stream and river networks. Some trout species were introduced into Colorado
streams and have supplanted many of the native species, as well as other trout species in WRNF drainage
systems.

Environmental Baseline

As part of the WRNF Forest Plan Revision (USDA, 2002a), monitoring protocols were drafted in early
2003 and data collection began during the 2003 field season.

Two aquatic management indicator species were selected to monitor water quality (aguatic
macroinvertebrate communities) and habitat quality and availability (common trout) in streams and rivers
across the WRNF. A sampling design was devel oped to select stratified random samples from across
various types of management and livestock grazing types across the WRNF. Both common trout and
aquatic macroinvertebrate communities were sampled from each site.

Five watersheds were randomly selected from each of the 10 management categories (50 sites total), with
one site from each of the 10 management categories sampled each year over 5 years starting in 2003, with
the rotation starting again in 2008. As such, in general, sites have each been sampled once to establish a
baseline, but no repeat sampling has occurred. There are afew exceptions where a site was dropped for a
variety of reasons (for example, there were no fish present at the site, the stream or river was too large or
swift to be safely and effectively sampled with our equipment, or grazing had been discontinued at a site
selected to monitor grazing). Most of the sites that were dropped for any of the above reasons have been
replaced and baseline sampling has occurred, but there are afew exceptions. In addition, some sites have
had macroinvertebrates sampled more than once. Thisis the case where these sites were needed to serve
as Reference Sites for other projects across the WRNF and, therefore, tend to be sites within Wilderness
areas.

A report is prepared for each site each year it is sampled. These reports are maintained on the WRNF
server and are available on request. Fish sampling data are reported to the Colorado Division of Wildlife
and maintained in the ADAMAS database in addition to being maintained in stream files on the WRNF.

At each site, adetailed physical survey is conducted as well as complete fish and macroinvertebrate data.
Table BR - 53 provides alimited presentation of some of the key information collected. Additional data
collected at each site but not presented here includes a complete physical stream survey with each habitat
feature quantified and summary data including the following:

The types of habitat units present (such as punge pools, lateral scour pools, riffles, and cascades)
A size distribution of the particles of the stream bed

The condition of the banks (whether undercut or unstable)

The wetted and bankfull widths

Maximum, tail crest, and residual pool depths

Average depth (across al habitat types)

Shade

Size and quantity of large wood in the channel

Limited water temperature data
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Fish information collected includes the species and length of each individual captured, population
estimates of each encountered species of fish at least one year old, and a combined population estimate
for all trout species at the site. No forest-wide trend information is available because of limited data.
However, the information collected to date will be summarized.

Nine sites were sampled in 2003, and 10 sites were sampled in 2004. Table BR - 53 presents sampling
results from the first five years of the monitoring program.

Table BR - 53. Aquatic MIS Sites Sampled for Trout Communities From 2003 to 2007 on the WRNF

Year Sampled and
Stream Name

Species Present

Management

Brook, brown, rainbow, and

03 Avalanche Creek 24 cutthroat trout, sculpin Wilderness/no grazing
03 Bennett Gulch 24 Brown trout Timber/no grazing

03 Big Fish Creek 66 Brook and rainbow trout, sculpin Wilderness/cattle

03 Buck Creek 91 Brook trout Recreation/sheep

03 Cottonwood Creek 3 Brook trout Recreation/cattle

03 Crystal Creek 5 Cutthroat trout Recreation/no grazing
03 East Canyon Creek 13 Cutthroat trout Timber/sheep

03 East Miller Creek 140 Engns’czﬁg?nk’ and hybrid cutthroat Timber/cattle

03 Piney River 24 Cutthroat and hybrid cutthroat Wilderness/sheep

04 Beaver Creek** 9 Cutthroat trout Recreation/cattle

04 Deep Creek (Rifle RD) 59 Cutthroat and brook trout Timber/sheep

04 East Fork Crystal River 1 Cutthroat trout Wilderness/sheep

04 Express Creek 4 Brook trout Recreation/no grazing
04 Fourmile Creek** 0 Sculpin Timber/cattle

04 Morapos Creek 35 Cutthroat trout, sculpin, dace Recreation/sheep

04 North Barton Guich 2 Brook trout Timber/no grazing

04 Ripple Creek 59 Brook trout Wilderness/cattle

04 Snowmass Creek 78 Rainbow and brook trout Wilderness/no grazing
04 Two Elk Creek* 24 Brook and cutthroat trout High development

05 Derby Creek 31 Trout Timber/Cattle

05 East Brush Creek 52 Trout Timber/cattle

05 East Elk Creek 28 Trout, sculpin Timber/Cattle

05 Meadow Creek 40 Trout, sculpin Wilderness/sheep

05 Milk Creek 5 Trout Recreation/sheep

05 South Fork Fryingpan 128 Trout Recreation/no grazing
05 South Fork Swan 23 Trout Timber/no grazing

05 Turkey Creek 26 Trout Timber/sheep

05 Upper Fryingpan 76 Trout Wilderness/no grazing
05 West Tenmile Creek 71 Trout, sculpin High development

06 Capitol Creek 54 Trout Wilderness/cattle
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Year Sampled and Trout per
Stream Name 100 m Species Present Management

06 Cattle Creek 75 Trout, sculpin Timber/cattle
06 Deep Creek (Eagle RD) 136 Trout, sucker Recreation/sheep
06 East Maroon Creek 79 Trout Wilderness/no grazing
06 Keystone Gulch 40 Trout High development
06 North Fork Piney River 45 Trout Wilderness/sheep
06 Resolution Creek 42 Trout Timber/sheep
07 Castle Creek 34 Trout, sculpin High development
07 Chapman Gulch 60 Trout, sculpin Recreation/no grazing
07 East Fork Fawn Creek 104 Trout Recreation/sheep
07 Gypsum Creek 31 Trout Recreation/cattle
07 Middle Thompson Creek 40 Trout, sculpin Timber/Cattle
07 Miners Creek 54 Trout Timber/no grazing
07 Snell Creek 14 Trout, sculpin Recreation/cattle
07 South Fork White River 75 Trout Wilderness/sheep
07 Three Forks Creek 29 Trout Timber/sheep
07 West Grouse Creek a7 Trout Timber/no grazing

* Fish in Two Elk Creek were sampled in 2003 as part of the Upper Eagle Watershed Assessment. Additional MIS data were
collected in 2004.

**These sites have or will be replaced and will not be continued. In some cases, physical data was not collected at these sites.

Trout densities were varied, with three sites remaining the same or increasing slightly, three sites
declining significantly, and one site increasing significantly. One of the declining sites had been
dewatered by a ditch upstream at the time of the survey apparently influencing the results. High spring
flows were common in many streams during spring 2008. It is possible that these flows depressed fish
populations in many streams across the WRNF.

Estimated Effects and Rationale
Action Alternatives
The potential for action alternativesto affect trout is based on whether MIS habitats, both stream and

open water, are likely to be affected. Open water is defined as ponds, lakes, or river oxbows that may
contain trout.

Direct Effects

Key Habitat Change

All stream-habitat is key habitat for trout even though it is known that not all streams contain trout.
Impacts on streams and open waters (nonstream) for each action alternative are quantified in the
management indicator habitat discussion for al trout in Table BR - 55 and Table BR - 57. It must be
noted that not all open water may contain trout species.

Management Indicator Habitat Change

Table BR - 54 and Table BR - 55 provide the estimated direct impacts on potential M1S habitat for al
trout on the WRNF. Impacts from the Preferred Alternative would range from 1.4 acres (Minimum
Program 55mph and Maximum Program 55 mph) to 1.7 acres (Minimum Program 65 mph and Maximum
Program 65 mph).

August 2010 I-70 Mountain Corridor PEIS
Page BR-183



Biological Report

All of the action aternatives except the Combination Six-Lane Highway with Rail and Intermountain
Connection alternatives would affect 2 acres or less of open water habitat (nonstream) on the WRNF. The
Combination Six-Lane Highway with Rail and Intermountain Connection would disturb the greatest
amount of open water habitat (2.4 acres). These disturbance areas are very small (0.02 percent) relativeto
the total amount of open water on the WRNF (9,800 acres).

Table BR - 54. Direct Impacts on MIS All Trout Habitat (acres of open water): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 55. Direct Impacts on MIS All Trout Habitat (acres of open water): Action Alternatives
Evaluated in the Draft PEIS

Combination
Combination Six-Lane Combination

Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/ Highway Six-Lane Dual-Mode Highway

Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Bus in Diesel Bus in
Action IMC = AGS Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Guideway Guideway

WRNF ‘ 11 ‘ 2.0 ‘ 14 ‘ 1.6 ‘ 16 ‘ 11 ‘ 0.8 ‘ 11 ‘ 2.4 ‘ 14 ‘ 18 ‘ 1.8

The 1-70 Corridor project construction would create some direct disturbance along the streams that
constitute trout habitat. The temporary construction disturbance near streams could include relocation of
the channel or construction in the floodplain or creation of a barrier between flowing water and the
construction. Proximity of construction to flowing water could vary from immediately in the channel to
hundreds of feet away.

Table BR - 56 and Table BR - 57 provide the estimated direct impactsin linear feet of stream on
potential MIS habitat for all trout on the WRNF. Disturbance impacts could include, but are not limited
to, temporary diversion of channels, rerouting of channels, removal of riparian vegetation, construction of
stream crossings, crossing of streams with equipment, construction of foundationsin a stream channel,
construction of artificial stream channels, and other kinds of construction activities. Much of the
disturbance would be temporary, but some construction may include permanent structures. The specific
construction activities at a site will be detailed in the Tier 2 proposal for the site. Among all action
aternatives, the least amount of disturbance would result from the Six-Lane Highway (65 mph) (900.5
linear feet). The greatest amount of disturbance would result from the Combination Six-Lane Highway
with Rail and Intermountain Connection alternative (4,675.9 linear feet). It must be noted that trout
species may not bein all areas of stream disturbance. It is a reasonable assumption that the WRNF has
hundreds of miles of streamsin several watersheds draining WRNF lands; therefore, the disturbance to
4,675.9 linear feet (0.9 mi) of stream would be avery small percentage of total streams on the WRNF.

Table BR - 56. Direct Impacts on MIS All Trout Habitat (linear feet of stream): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS
55 mph 65 mph 55 mph 65 mph

WRNF 2346.2 2124.7 2346.2 2124.7
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Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS
55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 57. Direct Impacts on MIS All Trout Habitat (linear feet of stream): Action Alternatives
Evaluated in the Draft PEIS

Combination
Combination Six-Lane Combination
Six-Lane  Combination  Highway with Six-Lane

Rail Dual-Mode | Diesel Bus Six-Lane | Six-Lane Reversible/ Highway Six-Lane Dual-Mode Highway
Minimal  with Bus in in Highway Highway HOV/HOT with Railand  Highway Bus in Diesel Bus in
Action IMC AGS Guideway @ Guideway 55mph @ 65 mph Lanes IMC with AGS Guideway Guideway

WRNF | 1680.5 | 3718.5| 1581.1 3280.8 3280.8 | 1680.5 | 900.5 1680.5 4675.9 2346.2 3794.7 3794.7

Population Change

Although local populations may be reduced by project activities, population reductions across the WRNF
are not expected to occur. Indirect effects that decrease habitat quality may affect some population
segments. Reduction of these effects will be developed as part of the Preferred Alternative, which would
help maintain and possibly increase population numbers. The resultant effect on individual trout from loss
of aquatic habitat would be increased difficulty in rearing young and foraging. In response, trout may
have difficulty finding new suitable breeding habitat, possibly causing them to fail in their attempts at
reproduction. Increased difficulty in foraging and reproducing would add stress to the local population
and may cause a declinein the local population, but may or may not cause a viability risk to the species
overal.

In addition to direct habitat loss, all of the alternatives would be likely to increase the amount of indirect
effects on streams and trout habitat. Such impacts would be associated with earthmoving activities and
sedimentation that would occur in conjunction with construction and with roadway runoff materials from
operations and winter maintenance. CDOT is currently evaluating measures to reduce the amount of
winter maintenance material entering stream systems, even though with the addition of traffic lanes for
the Highway and Combination alternatives, more material would be applied. Construction of alternatives,
athough directly affecting aquatic habitats, also would provide an opportunity in these areas to improve
aquatic habitat and mitigate impacts that occurred during the origina construction of I-70.

Indirect and Cumulative Effects

Continued human population growth and associated devel opments, especially in Eagle and Summit
counties, have the potential to affect aquatic habitats from increased runoff rates and the amount of
sedimentation and contamination that would occur in area streams. Rapid runoff rates also cause stream
channelization, which, along with decreasesin water quality, could reduce fishery habitat values.

Effects of No Action

Under the No Action Alternative, no construction-related effects would occur and no loss of stream
habitat would occur. Conversely, fewer opportunities would be realized to increase the amount of road
runoff captured and controlled and to improve stream habitat along the highway.

Effects Summary

The impacts on stream habitat and on trout would occur during construction activities. Increases of
contamination and sedimentation, however, would also be likely to occur with the addition of lanes,
transportation modes, and traffic volumes. Conversely, construction BMPs would provide an opportunity
to reduce the current impact levels that occur from roadway runoff of contaminants and from winter
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maintenance materials, as well as to improve reaches of stream habitat that were negatively affected by
the original I-70 construction.

Action aternatives may result in impacts on individuals due to the magnitude of indirect and cumulative
effects of development in Eagle County (which might include development of atotal of 130,000 acres).
However, there is no viahility risk for trout (the potential for the population to substantially decreaseis
unlikely), and none of the project alternatives would threaten the viability of these species in the planning
areaor in the state.

Aquatic Macroinvertebrates, MIS

Aquatic macroinvertebrates are invertebrates that spend at least part of their life cycle in water. Such
organisms include worms, mollusks, mites, and insects, with the latter being the most common. Although
most insect orders contain sensitive species, three orders include species that are especially sensitive to
disturbances in water quality: Ephemeroptera (mayflies), Plecoptera (stoneflies), and Tricoptera
(caddisflies). Macroinvertebrate population discussions frequently refer to these three orders as “EPT”
taxa. Macroinvertebrates are designated as M1S species on the WRNF to answer the following questions:
(1) “Does Forest management maintain or improve water quality (including chemical quality and
sediment) such that aquatic faunal communities are similar between managed and reference sites?’ and
(2) “Is habitat being managed to provide for other aquatic species, including trout?’

The primary threats to macroinvertebrates include alteration and loss of suitable aquatic habitat from
logging, fires, river impoundment, road and railroad construction, and land clearance for agriculture and
human habitation.

Distribution

Aquatic macroinvertebrates are found throughout the Corridor in al types of aquatic environments
including rivers, streams, lakes, ponds, irrigation ditches, and wetlands.

Natural History

Natural history data for aquatic macroinvertebrates are diverse and highly variable depending on the
specific species under consideration. The three aquatic insect orders listed above (mayflies, stoneflies, and
caddisflies) share some general characteristics. A very generalized life cycle for flying insects follows:
adult insects mate and femal es deposit their eggs in the water where they drift to the bottom. The eggs
hatch into an immature phase, such as alarvae or nymph. The immature stages feed on diatoms, algae,
plankton, and animal debris. The immature stages are preyed upon by fish and play an important rolein
the food chain. The immature stages seal themselves into cases (like cocoons) to metamorphose into
adults. The adults hatch from the cases, emerge from the water as flying insects typically with two pairs
of wings, mate, and start the life cycle over again.

Environmental Baseline

Macroinvertebrate populations on the WRNF have been monitored asa MIS only since 2003, as part of
the Forest Plan Revision (USDA, 2005b). Macroinvertebrate monitoring, however, has been conducted
on the WRNF since 1989 in some streams, including Lost Creek, Cunningham Creek, and Coal Creek
(USDA, 2005c). These sites were chosen to monitor individual projects and were not selected to be
representative of the WRNF as awhole.

Table BR - 58. Aquatic MIS Sites Sampled for Macroinvertebrate Communities
From 2003 and 2008 on the WRNF

Site

(Management Code) metric 2003 2004 2005 2006 2007 2008
Avalanche Creek # EPT 18 21
(MA1 — no grazing) sed.sens. 8 9
I-70 Mountain Corridor PEIS August 2010
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Site .
(Management Code) metric 2006 2007 2008

Big Fish Creek #EPT 23 26 18 19
(MA1 — cattle grazing) sed.sens. 9 9 5 7
East Maroon Creek #EPT 16 17 15
(MAL —no grazing) sed.sens. 6 7 5
McCullough Guich #EPT 11 13

(MA3 - no grazing) sed.sens. 5 3

Piney River #EPT 21 17 24
(MA1 - sheep grazing) sed.sens. 7 6 9
Ripple Creek #EPT 21 26 21 23
(MAL — cattle grazing) sed.sens. 7 10 9 9
Snowmass Creek #EPT 17 23 21
(MAL —no grazing) sed.sens. 6 7 7
Two Elk Creek #EPT 17 23

(MAT) sed.sens. 6 9

#EPT = the number of Ephemeroptera, Plecoptera, and Trichoptera taxa collected during macroinvertebrate sampling

sed.sens. = A WRNF specific metric of sediment sensitive macroinvertebrate taxa collected

M acroinvertebrate monitoring was also initiated in 2001 on Black Gore Creek and Gore Creek and in
reference areas in the Eagles Nest Wilderness Area. Benthic Condition Index (BCI) was calculated for
four sets of samplesin Black Gore Creek and Gore Creek (Healy 2005). BCI is a measure of
sedimentation; the higher the index, the more severe the filling of interstitial spaces. Three of the four
groups of samples had BCls worse than Forest Standards. Additionally, the BCls were 56 percent higher
(worse) than reference streams. EPT sampling of Gore Creek and Black Gore Creek a so indicated that
stream hedlth isrelatively poor in relation to reference streams (Healy 2005). These streams adjacent to |-
70 and in the Vail Valley have amost no stonefly populations, reflecting substrate embeddedness and
reduced dissolved oxygen that result from high sediment loads.

Table BR - 58 displays two key macroinvertebrate metrics from the eight sites that were sampled more
than once. These sites were not randomly selected for repeat sampling (therefore, they are not
representative) and were usually chosen to provide “reference” site datafor analysis for various projects
across the WRNF. Although there isinsufficient datato determine trends, in general, sites seemed to
support amore diverse community in later sampling. Using the number of taxain the sensitive orders of
Ephemeroptera, Plecoptera, and Tricoptera (EPT) as an indicator, the sites had approximately 18 EPT
taxain both 2003 (averaged 18.1) and 2008 (averaged 17.9). Individual sites each varied slightly. Four
sites declined by 2 to 4 taxa, and four sitesincreased by 1 to 5 taxa.

Roads affect geomorphic process by four primary mechanisms (USDA, 2002b):

= Accelerating erosion from the road surface by both mass and surface erosion processes.
= Directly affecting channel structure and geometry.

= Altering surface flow-paths, leading to diversion or extension of channels onto previously
unchannelized portions of the landscape.

= Causing interactions among water, sediment, and woody debris at engineered road-stream
crossings.

Roads have three primary effects on water:
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=  They intercept rainfall directly by the road surface and road cutbanks and intercept subsurface
water moving down the hill slope.

= They concentrate flow, either on the surface or in an adjacent ditch or channel.

= They divert or reroute water from flow-paths that it would otherwise have taken if the road were
not present.

These physical effects lead to the following biological effects:

= Increased fine-sediment composition in stream gravel has been linked to decreased fry
emergence, decreased juvenile densities, loss of winter carrying capacity, and increased predation
of fishes.

m  The effects of roads are not limited to those associated with increases in fine-sediment delivery to

streams; they can include barriersto migration, water temperature changes, and alterations to
stream-flow regimes.

Estimated Effects and Rationale
Action Alternatives

The potential for action aternatives to affect macroinvertebrates is based on whether M1S habitats, both
steam and open water, are likely to be affected.

Direct Effects

Key Habitat Change

All stream habitat is key habitat for macroinvertebrates. |mpacts on streams and open waters for each
action alternative are quantified for the effects discussion on al trout and would equally apply to impacts
on macroinvertebrates (see Table BR - 55 and Table BR - 57).

Management Indicator Habitat Change

Action aternatives would result in direct disturbance along the streams that constitute macroinvertebrate
habitat. As shown on Table BR - 57, the least amount of disturbance would result from the Transit
aternative of Advanced Guideway System (1581.1 linear feet). The greatest amount of disturbance would
result from the Combination Six-Lane Highway with Rail and Intermountain Connection alternative
(4,675.9 linear feet).

These impacts on macroinvertebrate habitat are based on broad assumptions at this Tier 1 level of
analysis. Implementation of project aternatives could include activities at water’s edge that result in
sedimentation, use of caissons to place concrete structuresin streams or water bodies, use of structuresto
divert flowing water to allow construction, and other procedures that will be identified in Tier 2
proposals. Tier 2 processes will evaluate and identify permanent mitigation measures for specific issues
including structural controls. Stream restoration measures might include creation of drop structures and/or
bi oengineering techniques.

The temporary construction disturbance near streams could include relocation of the channel or
construction on the floodplain or creation of abarrier between flowing water and the construction.
Proximity of construction to flowing water could vary from immediately in the channel to hundreds of
feet away. When converted to something unsuitable for the species, habitat lossis considered total. The
WRNF has approximately 3,000 miles of streamsin several watersheds draining WRNF lands; therefore,
the disturbance to 4,675.9 linear feet (0.9 miles) of stream would be avery small percentage of total
streams on the WRNF.
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Population Change

Any stream loss from construction is likely to eliminate the local macroinvertebrate populations. Such
areastypically recolonize after stream conditions stabilize. Indirect effects that decrease water quality also
may affect some local population segments. Reductions of these effects will be developed as part of the
Preferred Alternative, which could minimize population decreases.

Indirect and Cumulative Effects

A large proportion of the effects would be indirect, occurring from road runoff (winter maintenance
material) and as runoff contaminants and sedimentation, with possible effects as discussed previously.
Additional lanes would probably increase the amount of winter maintenance material that is applied,
which, in turn, would increase the amount of sediment in adjacent streams, such as Black Gore Creek and
Gore Creek. Conversely, construction projects would offer the opportunity to improve mechanismsto
control highway runoff and reduce the amount of traction sand that affects aquatic habitats. Means to
reduce the effects of the highway on cross-slope drainages would also be included as part of the
construction plans and would be designated as part of the measures to improve the continuity of cross
drainage flows.

Water quality of stream systems has been affected by development throughout the Corridor and includes
effects from increased runoff rates from either unvegetated or paved surfaces, which increase erosional
forces of stream systems and, in turn, increases sedimentation and total dissolved solids in water. Runoff
from developed areas also tends to increase the amount of contaminants in stream systems. These impacts
would probably increase as development continues. Increased runoff rates also would cause streamsto
down-cut and to channelize, which would reduce the amount of suitable habitat for aguatic organisms.

Effects of No Action

Under the No Action Alternative, no construction-rel ated effects and no loss of stream habitat would
occur. Although measures to increase control of roadway runoff are currently being implemented through
the SCAP program, fewer opportunities would be realized without large-scal e construction projects to
decrease the amount of road runoff and sediment that affects adjacent stream systems. Thus, many of the
impacts on macroinvertebrates from road runoff, including sedimentation, would probably continue,
along with general aquatic habitat deterioration.

Effects Summary

Impacts on stream habitat and on macroinvertebrates would occur during construction activities and
during roadway operations. Construction-related impacts would probably include increased sedimentation
during earthmoving operations and possi ble contamination from equipment fueling and maintenance.
Increased contamination and sedimentation also would have the potentia to increase with the addition of
lanes, transportation modes, and traffic volumes. Conversely, project construction also would provide an
opportunity to reduce the current impact levels that occur from roadway runoff of contaminants and
winter maintenance materials, as well as to improve reaches of stream habitat that were negatively
affected by the original 1-70 construction. Therefore, because some improvements to macroinvertebrate
habitats are anticipated with the action aternatives, impacts would not be expected to cause a changein
macroinvertebrate populations on the WRNF. There is no viability risk for aguatic macroinvertebrates
(the potential for the population to substantially decrease is unlikely), and none of the project alternatives
would threaten the viability of these organismsin the planning area or in the state.

BR.4.2.2 ARNF Species

Elk (Cervus elaphus), MIS

A general discussion of elk natural history was presented previously for the WRNF in Elk (Cervus
elaphus), MIS under Section BR.4.2.1 WRNF Species. The following information on distribution and
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environmental baseline is pertinent specifically to the ARNF. Elk are designated MIS on the ARNF to
monitor progress toward the Forest Plan goal of maintaining or improving habitat for management
indicator species.

Distribution

Two resident elk populationsinhabit areas along the I-70 Corridor adjacent to the ARNF; one east of Vail
Pass, east of Silverthorne to the south of Lake Dillon, and the other east of Floyd Hill to Genesee.
Summer concentration areas include the west side of EIMT to the Williams Fork Mountain Range, from
the Tenmile Mountain Range to Vail Pass, and at several smaller locations (refer to the Draft PEIS,
Chapter 3, Section 3.2, Biological Resources). Elk populations currently are considered secure (state
heritage status rank of S5) (NatureServe, 2004).

Environmental Baseline

Habitat for elk includes al pine meadows, tundra, aspen forest, Douglas-fir forest, grass/forb meadows,
lodgepol e pine forest, mountain shrubland, pifion-juniper, ponderosa pine forest, sagebrush shrubland,
spruce-fir forest, riparian, and wetlands.

Key habitats of severe winter range and winter concentration occur within the Corridor in several
locations near the ARNF (Herman Gulch and Idaho Springs; CDOW WRIS 2003; see Draft PEIS,
Appendices, Resource Map 3.2-3). Quality elk habitat is prevalent along I-70 on Vail Pass and on both
sides of the EIMT.

Colorado Division of Wildlife tracks population data according to GMUs. GMUs within ARNF that
border the Corridor include numbers 37 (herd name Williams Fork, which also includes GMU numbers
28 and 371), and 38 (Clear Creek).

Numbers 37, 28, and 371 (Williams Fork)

Post-hunt population estimates for GMUs provided by Colorado Division of Wildlife (Big Game
Statistics Post-Hunt Estimates) to the ARNF indicate the Williams Fork herd was at its highest level since
1998 in 2007, with 5,980 animals. The herd size decreased somewhat in 2008 to 5,220 animals but is till
well above the average herd size from 1999 — 2005.

Number 38 (Clear Creek)

The Clear Creek herd was at its seven-year (1997 to 2003) high in 2002 (1,300 animals) and declined
through 2004 (12 percent) (see Table BR — 59. ARNF population trends have been stable from 1997 to
2008. Colorado population estimates increased 40 percent from 1997 to 2000 but have slowly been
decreasing since.

Table BR - 59. Elk Post-hunt Population Estimates for GMUs on ARNF
(CDOW, Big Game Statistics, 2009)

Data GMUs

Analy- in and
sis near
Herd Name Unit ARNF
7,8,9,
Poudre River | E4 19,191 4490 4390 4540 4240 4280 4210 3920 3890 3810 3770 3830 3750
Saint Vrain E9 20 2670 2570 4140 4220 4370 3980 3810 4020 4100 3070 2360 2360
Clear Creek E38 29,38 1240 1230 1280 1250 1290 1300 1180 1150 1190 1210 1130 1200
39, 46,
391,
Mount Evans | E39 461 2460 2620 3000 3170 3140 3220 3020 4090 3840 4200 3320 2590
Troublesome 18*,
Cr E8 181* 3640 4700 3560 3340 3590 4020 3590 3820 3030 2860 4150 3900
Williams 28*,37*%,
Fork E13 371* 4770 5200 4160 3880 3490 3340 4200 3800 3300 3780 5980 5220
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Data GMUs

Analy- in and
sis near

Herd Name Unit ARNF 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007
In and near
ARNF
Totals 19270 20710 20680 20100 20160 20070 19720 20770 19270 18890 20770 19020
Statewide
Totals
(rounded to
100) 218500 229400 | 264600 | 292600 305500 297500 278700 274900 258400 271800 292000 283200

*GMUs near I-70.

Estimated Effects and Rationale
Action Alternatives

The potential for action aternatives to affect elk is based on the extent to which key habitats or MIS
habitats are likely to be affected and whether the 1-70 Corridor will continue to fragment habitat and act
as abarrier to elk movement. In addition to impacts on MIS habitats, impacts on key elk habitats were
assessed, including winter concentration areas, severe winter range, and calving areas.

Direct Effects

In addition to the potential for key and MIS habitat |osses, I-70 restricts elk from moving between
seasonal ranges, and in some cases, restricts daily movements to attain full habitat usage such as feeding,
hiding, and finding bedding cover. Alternatives would have the potential to exacerbate this barrier effect
and effectively block movement and migration corridors, which would have serious consequences for
many of the herds along the Corridor. Major sources of impacts on elk mobility throughout the Corridor
include the following concepts:

s Road effect zones
m Barrier effect and AVCs

Road Effect Zones. Road effect zones encompass a wide range of impacts but generally include (1) noise
and general disturbance from construction activities and traffic and (2) roadway input of contaminants,
such as winter deicing and traction material, that affect roadside vegetation, water bodies, and riparian
habitats (Forman and Alexander, 1998; and Forman and Deblinger, 1998). The width of the road effect
zone from noise and disturbance effects from traffic varies considerably depending on traffic volumes,
terrain, vegetation structure, and sensitivity of the species (Singleton et al., 2002). In Colorado, both elk
and mule deer were shown to avoid areas within approximately 600 feet of aroad, with this effect
appearing stronger in shrub cover types, as compared with forested habitats (Rost and Bailey, 1979).
Studies also indicate that various carnivores such as grizzly bears (McLellan and Shackleton, 1988),
wolves (Thiel, 1985; and Mech et al., 1987), and bobcats (Lovallo and Anderson, 1996) avoid habitats
adjacent to roads.

Estimating the impact of road effect zone-related disturbances, such as additional noise, and human
presence, is difficult because some elk populations adapt readily to disturbance, while others do not (LSA
Associates 2003). Increases in road effect zone disturbances would be likely to reduce elk usage of some
areas near |-70, and a negative impact would be likely for al alternatives as traffic volumes increase.
Some differences would be likely, however, among alternatives. For example, noise analyses (see the
Draft PEIS, Chapter 3, Section 3.12, Table 3.12-4) indicated that the increases in loudest hour noise levels
would be greatest for Combination alternatives (3 to 5 decibels). Highway alternatives were predicted to
increase noise levels 2 to 3 decibels, whereas Transit alternatives were predicted to increase noise levels
by approximately 1 decibel. Thus, Combination alternatives would have the potential to affect elk the
most by increasing the width or distance of the road effect zone from 1-70 into adjacent habitats. The
noise from the Six-Lane Highway 55 mph alternative was predicted to increase by 2 to 3 decibels.
However, because it is unknown how an increase of 2 to 5 decibels would affect elk and how numerous
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other factors such as adjacent terrain and vegetation would affect noise distribution, all of the alternatives
are considered similar in terms of producing a negative effect.

Barrier Effect and AVCs. The barrier effect restricts movements between habitats that are important to
certain aspects of the elk’slife cycle. 1-70 currently bisects a number of movement corridors and
increased transportation infrastructure and/or highway lanes associated with project alternatives are likely
to increase the barrier effect. Similarly, increases in traffic volumes on 1-70 would also increase the
barrier effect and probably increase the frequency of AVCs.

AV Cs were documented over the period 1988 to 1998 along I-70. The average rate of AVCswas 0.6
collisions per mile per year, but the range of AV Cs at different locations was from 0.0 to 2.4. The data
indicated that linkage interference zones with AV Cs of 1.4 or less could be considered “normal” and

AV Cs greater than 1.4 could be considered a trouble spot where animals were frequently trying to cross |-
70. Of the 15 linkage interference zones, the greatest rate of AV Cs (2.4) was in Linkage Interference
Zone 13, Mount Vernon Canyon. The second highest AV C (1.4) was reported for Linkage Interference
Zone 1 near Dotsero. All other linkage interference zones had AVCs below 1.2, and two linkage
interference zones had zero AV Cs.

According to CDOT records, approximately 5,000 animals (mostly mammals) have been involved in
collisions with vehicles on Colorado roads (Southern Rockies Ecosystem Project website) during a 10-
year period (1993 to 2003). These collisions resulted in seven deaths to people. Unless measures such as
crossing structures and fencing are implemented to reduce the areas and the frequency of elk crossing 1-70
a grade, animal, aswell as human, fatalities are likely to increase as populations and roadway traffic
volumes increase.

The ALIVE Committee identified a number of linkage interference zones where animal movement across
I-70 is especialy hindered, often reflected by high AV C frequencies, and the Committee recommended
that additional crossing structures and wildlife fencing be constructed in each. Additional below-grade or
above-grade crossing opportunities and the addition of wildlife fencing with I-70 projects could largely
counteract expected impacts, and a positive effect from existing conditions would be realized. Thus, it is
anticipated that elk would benefit from a greater frequency of crossing structures to access their habitats
and seasonal ranges. Additionally, because elk are herd animals, they would have the opportunity to learn
the new crossings from one another (Dodd et al., 2003). Elk commonly use the highway underpassesin
Banff National Park in Canada (Clevenger, 1998) and open bridge structuresin the U.S. (Dodd et al.,
2003).

Any increase in connectivity between habitats would also benefit the populations as awhole. Therefore,
the action aternatives that would extend along the greatest length of the Corridor and cross the most
linkage interference zones would have the greatest potential to improve habitat connectivity for elk and to
reduce AV C frequencies on the ARNF. Out of the four linkage interference zones on the east side of the
Continental Divide, one iswithin the ARNF near Herman Gulch, and two are near and between blocks of
the ARNF (at Empire and Fall River). The Mount Vernon Canyon linkage interference zone is farther
removed from the ARNF but interferes with the same elk herds that also use ARNF lands.

In addition to the mitigation measures associated with the linkage interference zones, best management
practices are being developed as part of the ALIVE program through a Memorandum of Understanding,
which would offer additional opportunities to improve crossing structures wherever construction work is
done. Such best management practices would apply to the linkage interference zones, as well asto areas
outside the linkage interference zones.

Key Habitat Change

Table BR - 60 and Table BR - 61 provide the estimated direct impacts on elk habitat on the ARNF.
Impacts on habitat on the ARNF by the Preferred Alternative would range from 0.4 acres for Minimum
Program 55 or 65mph to 5.4 acres for Maximum Program 55 or 65mph.
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Impacts on elk habitat from the action alternatives would range from O acres for the Minimal Action
Alternativeto 6.7 acres for the Combination Six-Lane Highway with Rail and Intermountain Connection
aternative. Impacts from the Preferred Alternative would fall within this range. Construction effects on
elk habitat are unlikely to change population trends of elk herds in the ARNF, as the amount of habitat
lost would be small (0.002 percent) in relation to the 428,047 acres available within the ARNF (CDOW
WRIS data, elk winter concentration, severe winter range, and calving area). The resultant effects on
individual elk from loss of these key habitats would be increased difficulty in feeding, over wintering, and
calving, putting additional stress on their survival. These stresses would affect individuals but are not
likely to cause aviabhility risk to the species overall.

Table BR - 60. Direct Impacts on Elk Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 61. Direct Impacts on Elk Habitat (acres): Action Alternatives Evaluated in the Draft
PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane

Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal  with in Bus in Highway | Highway HOV/HOT with Rail and Highway Highway with  Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway

ARNF 0.0 23 | 03 0.5 0.5 2.4 2.4 3.6 6.7 5.4 5.5 55

Population Change

Theloss of habitat (0 to 6.7 acres) is not likely to cause adownward trend in elk populations on the
ARNF. These losses are small when compared to the total that occurs near the Corridor and in the ARNF.
This constitutes a minute loss of the total MIS habitat on the ARNF (0.002 percent). The resultant effect
onindividual elk from loss of habitat would be increased difficulty in feeding and over wintering, with
elk possibly seeking new foraging areas. Increased difficulty in foraging would add stressto individuals
but would not likely cause a viability risk to the species overall. Accordingly, no changein elk population
trends is expected on ARNF due to any project alternative.

Effects of No Action

No habitat loss would occur from construction under the No Action Alternative. No new impacts would
occur; however, habitat fragmentation, the barrier effect of 1-70, and the potential for AV Cs would
continue and would probably worsen as traffic volumes increase. Few crossing structures would be built,
and none of the existing structures would be improved in the linkage interference zones under this
alternative. Fencing along the Corridor would remain as currently configured. Thus, elk herdsin the
vicinity of 1-70 would continue to be negatively affected by the No Action Alternative.

Indirect and Cumulative Effects

Continued human population growth and associated devel opments, especialy in Clear Creek County,
would have the potential to force herds from some of the traditional winter and summer ranges and to
affect carrying capacities and herd dynamics on the ARNF. A larger human population probably would
increase the recreational use of the Forests, which, in turn, would increase the disturbance factor and may
reguire strict enforcement of use restrictions near calving areas and winter ranges. Moreover, vegetation
management (timber sales and prescribed burns) and grazing are expected to occur on the ARNF.
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Although not necessarily occurring adjacent to 1-70, such activitiesin other areas of the ARNF, in
combination with other developments and highway improvements, would have the potential to affect elk
and how they are able to use habitats.

Effects Summary

The management objective for the elk MISisidentified in the ARNF Plan, Goal #8 under Biodiversity,
Ecosystem Health and Sustainability, that is, to provide arange of sucessional stages of community types
across the Forest and Grassland landscapes that maintains or improves habitats for management indicator
Species.

Losses to habitat would occur for most of the aternatives under consideration, though habitat |osses
would generally be less than 7 acres. Key habitat |osses would be a maximum of 6.7 acres lost by
construction of the Combination Six-Lane Highway with Rail and Intermountain Connection alternative.
Because these losses would be a small fraction of the total types that occur adjacent to the Corridor and in
the ARNF, the impacts from any of the alternatives would be minor or negligible and would be unlikely
to appreciably affect elk populations on the ARNF.

All of the action aternatives would provide opportunities to reduce the barrier effect and the AVCs and
improve habitat connectivity. But the degree to which this can be realized is related to how far the
alternative would extend through the Corridor and the number of linkage interference zones that would be
intersected. Four linkage interference zones have been identified on or near the ARNF. All action
alternatives would intersect all four linkage interference zones and there would not be any appreciable
difference in benefit among the alternatives.

Based on the analyses presented, there is no viability risk to elk (the potential for populations to
substantially decrease), and none of the action alternatives being considered would threaten the viability
of elk within the Corridor or the state.

Mule Deer (Odocoileus hemionus), MIS

The mule deer is alarge mammal in the deer family Cervidae, genus Odocoileus. The average length of

an adult is 78 inches, and the average weight is 474 pounds. The speciesistypically active at dawn and

dusk (that is, crepuscular) or at night in summer months, becoming more diurnal in winter (Fitzgerald et
al. 1994).

The mule deer isaMIS for young to mature forest structural stages and openings within and adjacent to
the Forest for the ARNF (USDA, 1997, 2005a). Mule deer are not aMIS for the WRNF.

Distribution

Mule deer are distributed from southeastern Alaska, south through Canada, and down through most of the
western U.S. The speciesis also found on the Great Plains; in Baja, California (including someislandsin
the Sea of Cortez); and at the southern end of the Mexican Plateau (Sonora and northern Tamaulipas,
according to Grubb [in Wilson and Reeder 1993]). Mule deer were introduced on Kauai, Hawaii, in the
1960s (population was 300 to 350 in 1981) (Tomich, 1986). They have also been introduced into
Argentina.

In Colorado, mule deer occupy all major ecosystem types, from grasslands to tundra. They reach their
greatest population densities in shrublands, in rough terrain with abundant browse and cover available
(Fitzgerald et al., 1994). They are present in all counties transected by the 1-70 Corridor.

Natural History

Breeding peaks mainly in late November to mid-December. Gestation lasts about 203 days. Y oung are
born mostly in May and June in much of the range. Fawns usually number one or two, depending on age
and condition of the female.
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In mountai nous regions, mule deer tend to migrate (up to 62+ miles) from high summer range to lower
winter range. Home range size may be 74 to 593 acres or more, directly correlated with availability of
food, water, and cover. Over much of Colorado, including much of the area bisected by 1-70, the species
is migratory, summering at higher elevations and moving down slope to winter range (USDA 1997,
Revised Forest Plan, FEIS, Appendix G, page 10).

Mule deer are herbivoresin coniferous forests, desert shrub, chaparral, and grasslands with shrubs. Often
associated with successional vegetation, especially near agricultural lands. They may feed on agricultural
crops. They also commonly consume mushrooms, especially in late summer and fall (Kucera, 1992).

Predators include mountain lions, black bears, brown bear (Ursa arctos), bobcats, coyotes, golden eagles,
and domestic dogs (Canis lupus familaris) (Fitzgerald et a., 1994).

Environmental Baseline

Habitat for mule deer includes aspen forest, Douglas-fir forest, grass/forb meadows, lodgepole pine
forest, mountain shrubland, ponderosa pine forest, and spruce-fir forest.

The project area occurs within mule deer winter and summer ranges, and several north-south mule deer
migration corridors between Idaho Springs and Empire Junction (US 40) (CDOW WRIS 2003).

Table BR - 62 provides statewide, ARNF, and GMU population estimates. GMUs 37 and 371 occur
adjacent to 1-70.

Table BR - 62. Mule Deer Post-hunt Population Estimates (CDOW, Big Game Statistics, 2008)

GMUs
Data in and
Analysis near
Herd Name‘ Unit
Redfeather D4 lQi 12290 13810 11190 9730 9720 9070 8340 8650 8140 7320 5780 7570
Big
Thompson D10 20 7960 8240 5830 6320 6470 6120 6470 6430 5880 5410 2040 5670
Boulder D27 29,38 7220 7400 8550 7890 7270 7080 7470 7000 7130 7370 7360 7560
39,46,
51,
391,
Bailey D17 461 8330 6890 6750 7070 7570 8410 8420 8010 7880 7800 8790 8260
18,
181,
27,28,
Middle Park | D9 37,371 | 10150 11960 14180 10900 12250 13150 13240 13250 12030 9420 12800 12300
In and near
ARNF
Totals 45950 48300 46500 41910 43280 43830 43940 43340 41060 37320 36770 41360
In and near
PNG Totals
87,88,
89,90,
Table Lands | D5 93,95 1/ 1/ 1/ 2110 1880 1600 1480 1450 1500 1810 2040 1870
In and near
ARNF/PNG
Totals 44020 45160 45430 45420 44790 42560 39130 38810 43230
Statewide
Totals
(rounded to
100) 516500 | 526400 | 528700 | 551600 | 565300 | 563700 | 602700 | 600900 | 614100 | 612800 | 538800 | 466800
1/ Not comparable at present scale. Prior to 2000, Table Lands data analysis unit included a larger area beyond PNG.

Statewide, the mule deer population generally increased from 1997 to 2005 (19 percent). Populations then
steadily declined through 2008 by 24 percent to levels below the population size at the beginning of the
monitoring period in 1997. Pawnee National Grasslands (PNG) trend has declined yearly until 2005 but
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has since increased to levels close to 2000 levels. Combined ARNF/PNG trend has been generally stable
since 2000, with population being lowest in 2007.

The Middle Park herd is adjacent to the 1-70 Corridor. The population trend for the ARNF has varied
since 1997, being highest in 1999 and lowest in 2006. For the GMUs in the ARNF, including numbers 37
and 371 that occur along I-70, the population numbers have fluctuated yearly, but have decreased

7 percent from 2003 to 2008 (see Table BR - 62). Forest-wide, early structural stages constitute 2 percent
(19,600 acres) and natural vegetated openings constitute 16 percent (212,000 acres) of forested vegetation
(USDA 1997 Revised Forest Plan). The Forest Plan objective is to increase grass-forb and shrub-seedling
forest structural stages for mule deer (USDA 1997; FEIS, Appendix G, page 9).

Estimated Effects and Rationale
Action Alternatives

The potential for action aternatives to affect mule deer is based on the extent to which habitats are likely
to be affected and whether the Corridor will continue to fragment habitat and act as a barrier to mule deer
movement.

Direct Effects

The effects of the action alternatives on habitat for mule deer on the ARNF would be similar to those
discussed for elk. However, the ramifications of the estimated habitat |0sses may have greater
implications for mule deer than for elk because mule deer populations have been in decline over the last
40 to 50 years (Gill, 2001). The reasons for the decline are still being investigated but may be a
combination of habitat deterioration, which is amplified by increasing elk numbers, and competition for
forage. Potential direct effects, such asroad effect zones, barrier effect, and AV Csfor mule deer would be
similar to those discussed in Elk (Cervus elaphus), MIS under Section BR.4.2.2 ARNF Species for elk.

AV Cs were documented over the period 1988 to 1998 along I-70. The average rate of AVCswas 0.6
collisions per mile per year, but the range of AV Cs at different locations was from 0.0 to 5.2. The data
indicated that linkage interference zones with AV Cs of 1.4 or less could be considered “normal” and

AV Cs greater than 1.4 could be considered a trouble spot where animals were frequently trying to cross |-
70. Of the 15 linkage interference zones, the greatest rate of AV Cs (2.4) was in Linkage Interference
Zone 13, Mount Vernon Canyon. The second highest AV C (1.4) was reported for Linkage Interference
Zone 1 near Dotsero. The two linkage interference zones with high AV Cs are in the Foothills life zone or
low Montane life zone. All other linkage interference zones had AV Cs below 1.2, and two linkage
interference zones had zero AV Cs.

According to CDOT records, approximately 5,000 animals (mostly mammals) have been involved in
collisions with vehicles on Colorado roads (Southern Rockies Ecosystem Project 2006) during a 10-year
period (1993 to 2003). These collisions resulted in seven deaths to people. Unless measures such as
crossing structures and fencing are implemented to reduce the areas and the frequency of elk crossing I-70
a grade, animal, aswell as human, fatalities are likely to increase as populations and roadway traffic
volumes increase.

Key Habitat Change

No direct impacts on key mule deer habitat, winter concentration, and severe winter range are anticipated
to occur from the action alternatives on the ARNF.

Population Change

No downward changes to local mule deer populations from habitat |osses would be expected because of
the relatively small amount of habitat loss and because of reduced AV Cs. Accordingly, no changesin
forest-wide population trends are expected. The resultant effects on individual mule deer from loss of
habitat would be increased difficulty in finding new feeding and shelter areas, possibly causing them to
enlarge their foraging area or to seek other, new foraging areas. Increased difficulty in foraging and
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finding shelter would add stress to individuals but would not likely pose a viability risk to the species
overal.

Indirect and Cumulative Effects

Potential indirect and cumulative effects for mule deer would be similar to those discussed under EIK.
Continued human population growth and associated devel opments, especially in Summit County, would
have the potential to force herds from some of the traditional winter and summer ranges, thereby lowering
carrying capacities and herd dynamics on the ARNF. A larger human population probably would increase
the recreational use of the Forests, which, in turn, would increase the disturbance factor and may require
strict enforcement of use restrictions near calving areas and winter ranges.

Effects of No Action

No additional habitat would be directly affected by the No Action Alternative. No additional crossing
structures would be built, existing structures would not be improved, and fencing along the Corridor
would remain as currently configured. As traffic volumes increase over time, the barrier effect of the
highway, as well as AV C frequencies, would likely increase, which would increase the fragmentation
effect of 1-70 on mule deer populations. Thus, deer herdsin the vicinity of 1-70 would be negatively
affected by habitat fragmentation and increased frequencies of AV Cs by the No Action Alternative.

Effects Summary

No direct impacts on mule deer habitat are anticipated to occur from the action alternatives on the ARNF.
In addition, all of the project alternatives, except the No Action Alternative, would provide opportunities
to reduce the barrier effect and AV Cs and to improve habitat connectivity, but the degree to which these
effects can be realized would be related to how far the alternative extends through the Corridor and the
number of linkage interference zones that would be intersected within the ARNF. All of the action
aternatives would occur in the four linkage interference zones that are within or near the ARNF.
Therefore, construction of crossing structures, as well as fencing, would reduce the barrier effect on
wildlife and also reduce AV Cs.

Based on the analyses conducted, there is no viability risk (the potential for a population to substantially
decrease) for mule deer. None of the alternatives being considered for this project would threaten the
viability of mule deer in the Corridor area of influence, on the ARNF, or in Colorado.

Bighorn Sheep (Ovis canadensis), MIS

Rocky Mountain Bighorn Sheep is designated as a MIS for the ARNF, as well as a Region 2 Forest
Service Sensitive Species. This speciesisaMIS on the ARNF for openings within and adjacent to the
forest. This species, however, occurs in open habitats on and near rocky cliffs and outcrops above tree
line and aso in such habitats at lower elevations through the Montane zone. ARNF habitat evaluation was
conducted by use of NDIS mapping of bighorn winter range, summer range and lambing areas overlaid
on ARNF lands.

Effects Summary

Section BR.4 of this report should be referenced for habitat, environmental baseline (including
population information in Table BR - 21), proposed project effects, and viability determination as a
sensitive species. Bighorn sheep population trends on the ARNF are variable. Some sites showed peak
populations in the late 1990s and some as recent as 2002. Some sites appear to have stable, but small,
populations. However, the ARNF population appears to have a downward trend.

The amount of acreage of bighorn sheep habitat directly affected by the project (less than 5 acres) would
represent approximately 0.003 percent of the 279,000 acres of alpine meadows, barren lands, grass/forb
meadows and mountain shrubland on the ARNF.
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The No Action Alternative would not affect bighorn sheep habitat, as the roadway template through such
areas on the ARNF will remain asis. Increasesin traffic volumes, however, would be anticipated to
increase road effect zone and AV C effects on sheep. The No Action Alternative would not create a
viability risk for the bighorn sheep population.

Hairy Woodpecker (Picoides villosus), MIS

The hairy woodpecker is a medium to large woodpecker in the family Picidae, genus Picoides. The adult
birds typically measure 9.25 inches long, with awingspan of 15 inches and aweight of 2.3 ounces (Sibley
2000). The hairy woodpecker isan MIS for young to mature forest with a snag component, including
aspen, Douglas-fir, lodgepole, ponderosa, and spruce-fir forests.

Distribution

The hairy woodpecker occupies habitat including aspen forest, mixed conifer forest (Douglas-fir),
ponderosa pine, and pifion-juniper (Kingery, 1998). The breeding distribution for the hairy woodpecker
includes western and central Alaskato northern Saskatchewan and Newfoundland, south to northern Baja,
Cadlifornia, the highlands of Middle America, the Gulf Coast, southern Florida, and the Bahamas. The
winter distribution is generally throughout the breeding range, with more northern populations partially
migratory (NatureServe, 2006).

In Colorado, the hairy woodpecker breeds throughout the mountains and some scattered locations on the
Eastern Plains.

Natural History

Hairy woodpeckers nest from late May to early August in Colorado (Kingery, 1998). Clutch size isthree
to six eggs (usually four). Incubation lasts 11 to 12 days, with both sexes taking part. The young leave the
nest at 28 to 30 days, then rely on parents for about 2 more weeks.

The northernmost breeding popul ations are partially migratory. They may migrate between higher and
lower elevations in mountainous regions. The female spends the entire year on the breeding territory,
joined in late winter by the male (Harrison, 1979). Reported territory size ranges from 1.5 to 37 acres, and
it varies with habitat quality (Lawrence, 1967).

Hairy woodpeckers are most abundant in mature woods with large old trees suitable for cavity nesting.
They are also common in medium-aged forests. They prefer woods with a dense canopy (Bushman and
Therres, 1988). The hairy woodpecker will use tree cavities for roosting and winter cover, and they may
excavate new cavitiesin fall to be used for roosting (Sousa, 1987). Overal, the hairy woodpecker appears
to be minimally affected by forest fragmentation, although a few studies have reported a decline in
numbers as forest patch size decreases. The presence of suitable cavity treesis amore important
consideration (Bushman and Therres, 1988).

Hairy woodpeckers eat mainly insects (beetles, ants, and caterpillars), especially boring larvae, obtained
from the bark or wood of trunks and branches of trees or from soft shrubs or old giant thistle stalks. The
hairy woodpecker may concentrate feeding in areas of insect outbreaks. Seeds may be an important food
in winter.

Environmental Baseline

The hairy woodpecker occupies habitat including aspen, Douglas-fir, lodgepole, ponderosa, and spruce-fir
forests. Breeding birds have been confirmed in Jefferson, Clear Creek, Summit, Eagle, and Garfield
counties, as well as others (Kingery 1998). Forest-wide amounts of snags are generally high, and the
mountain pine beetle epidemic is serving to increase lodgepol e pine snags dramatically (USDA, 1997).

The global abundance for hairy woodpeckersis estimated to be between 10,000 and 1 million individuals.
The global short-term trend is stable (unchanged or within £10 percent fluctuation in population, range,
area occupied, and/or number or condition of occurrences). Hairy woodpeckers have been reported to be
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declining (in the 1980s) in several parts of their range (Ehrlich et al. 1992), although these declines
probably were only local. The global and statewide ranks are both secure (G5, Sb).

Most baseline population estimates of density fall in the range of 1 to 3 individuals per 100 acres. The
best population data available for the ARNF come from old-growth spruce-fir in the Indian Peaks
Wilderness Area, where (1988) 2.8 individuals were found per 100 acres. No population trend is apparent
for the ARNF from the BBS (ARNF and PNG, 2002). However, the number of individuals recorded on
the Evergreen/ldaho Springs CBC appears to be fairly stable, at least by CBC standards, remaining in the
range of 0.22 to 0.66 individuals per observer party-hour, suggesting a comparatively stable population.
The only statistically significant trends for larger areas are for the continent-level BBS, which shows an
increasing trend (ARNF and PNG, 2002). For 1999 and 2000, the RMBO “Monitoring Colorado’ s Birds’
(MCB) program results for hairy woodpecker, in avariety of habitats, yielded a density estimate of 0.8
birds per 100 acres (ARNF and PNG, 2002). Table BR - 63 presents transect count data for the hairy
woodpecker in the ARNF.

Table BR - 63. Hairy Woodpecker (Monitoring Colorado Birds Data, RMBO 2005)
ARNF (number/transect/year)

Transect 1998 1999 2000 ‘ 2001 2002 2003 2004 2005 Avg/Yr
AS28 2 NR 1 NR NR NR 1 2 1.0
ATO2 NR NR NR NR 1 0 0 NR 0.3
ATO3 NR 0 NR 0 0 0 NR 0 0.0
ATO4 NR 0 NR NR 0 0 0 0 0.0
ATO5 NR 0 0 0 0 0 0 0 0.0
ATO6 NR 0 0 0 0 0 0 0 0.0
GRO1 NR 0 0 0 0 0 0 0.0
GRO02 NR 0 0 0 0 0 0 0.0
GRO3 NR 0 NR 0 0 0 0 0 0.0
GRO05-02 NR NR NR NR 0 NR NR 0 0.0
GR15 NR NR 0 NR 0 0 0 0 0.0
HRO5 NR NR NR 0 0 0 0.0
HRO9 NR 0 0 NR 1 0 0.2
HR10 NR NR 2 3 0 NR 0 NR 1.3
HR18 NR 0 NR NR 0 0 0 0.0
HR25 NR 0 0 0 0 0 0.0
MCO03 NR 1 0 1 1 0 0.4
MC27 NR 0 0 0 1 0 0.1
PP13 6 2 0 0 NR NR 0 0.8
PP15 0 0 NR 0 0 NR 0 1 0.2
PP16 4 0 1 0 4 NR 2 13 3.3
PP21 3 1 0 4 1 NR 5 2 2.2
PP29 0 1 1 NR 0 NR NR NR 0.7
SF16 0 NR 0 0 NR NR 0 NR 0.0
SF17 0 0 NR 0 NR 0 1 0.2
SF30 NR 2 0 NR NR NR 2 0 1.3
Total birds 15 7 7 13 19 6.8
# of transects w/ hits 4 5 7 5 3.9
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Transect 1998 1999 2000 2001 2002 2003 2004 2005 Avgl/Yr

NA = Transect not in Arapaho/Roosevelt during this year NR = Transect not conducted in this year

Population numbers dipped from 1999 through 2003 for the ARNF, but numbers rebounded to their 1998
levelsin 2004 and 2005. Breeding surveys show increasing trends at a continental level (RMBO, 2005).

Estimated Effects and Rationale
Action Alternatives

The potential for action aternatives to affect hairy woodpeckers is based on the extent to which MIS
habitats are likely to be affected.

Direct Effects
Key Habitat Change

No key habitat has been identified for the hairy woodpecker. The presence of old trees with cavitiesis
probably the most important factor for this species (Bushman and Therres, 1988).

Management Indicator Habitat Change

Table BR - 64 and Table BR - 65 provide the estimated direct impacts on potential hairy woodpecker
habitat on the ARNF. Direct impacts on the hairy woodpecker are based on mapped vegetation in
Douglas-fir, lodgepol e pine, ponderosa pine, spruce-fir, and pifion-juniper forests.

Impacts from the Preferred Alternative would range from 3.1 acres (Minimum Program [55 or 65mph]) to
6.5 acres (Maximum Program [55 or 65mph]).

The greatest impacts would be associated with the Combination Six-Lane Highway with Rail and
Intermountain Connection (8.7 acres), followed by the Combination Six-Lane Highway with Advanced
Guideway System (6.5 acres) and the Maximum Program 55 or 65mph (6.5 acres). The least impacts
would be associated with the Advanced Guideway System (0.9 acres) and the Busin Guideway

(1.4 acres) aternatives. Road effect zone-related disturbance would also affect this species due to
increased transportation activities associated with all action aternatives.

Impacts from alternatives are expected to be relatively small. The total coniferous habitat acreage in the
ARNF is estimated at 943,000. The alternatives may disturb up to 0.001 percent of that area near the
ARNF.

Table BR - 64. Direct Impacts on MIS Hairy Woodpecker Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 65. Direct Impacts on MIS Hairy Woodpecker Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination

Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane
Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Bus in Diesel Bus in
Action IMC = AGS Guideway Guideway | 55 mph Lanes IMC with AGS Guideway Guideway
ARNF 2.1 5.3 0.9 1.4 1.4 29 3.0 4.6 8.7 6.5 6.3 6.3
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Population Change

Theloss of from 0.9 to 8.7 acres of MIS habitat from the action alternatives is estimated not to cause a
downward trend in the hairy woodpecker population on the ARNF, as these |osses are a very small
portion of the total that occurs near the Corridor and on the ARNF. The resultant effect on individual
hairy woodpeckers from loss of foraging and nesting habitat would be increased difficulty in foraging and
nesting, possibly causing them to enlarge their foraging area and seek out new nesting areas. Increased
difficulty in foraging and nesting would add stress to individuals but would not likely cause a viability
risk to the species overall.

Indirect and Cumulative Effects

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth based
on past growth trends. Susceptibility to changes in population due to induced or suppressed travel demand
would be limited to Eagle and Summit counties, outside ARNF lands. Clear Creek County is not expected
to experience growth-inducing effects from project alternatives (see Chapter 3, Section 3.9 of the Draft
PEIS).

However, the existing mountain pine beetle epidemic that is killing thousands of acres of trees may be a
source of food for the hairy woodpecker. Available suitable habitat for hairy woodpeckersis extensive
within the ARNF. Other cumulative effects include snowmobile and ATV use within the ARNF. The
Combination and Highway alternatives are associated with possible increased dispersed recreation
activities that would include snowmobile and ATV use.

No Action Alternative

Indirect impacts on woodpecker habitat areas that currently occur within the road effect zone would
remain. No additional impacts are expected to result from the No Action Alternative. If 1-70 congestion
continues to increase, forest visitation may even decrease somewhat.

Effects Summary

Based on the analyses conducted above, minimal effect is expected on individual hairy woodpeckers, and
no change in the forest-wide population trend is expected with any alternative. Accordingly, no viability
risk is expected. None of the alternatives being considered for this project would threaten the viability of
hairy woodpecker within the project area of influence, on the ARNF, or in the state. Because the No
Action Alternative would not cause any changes to the existing condition of habitat, this alternative would
have no risk of reduced viability on hairy woodpeckers.

Pygmy Nuthatch (Sitta pygmaea), MIS

Pygmy nuthatch is avery small, pine-loving nuthatch, in the family Sittidae, genus Sitta. They normally
measure 4.25 inches long, with awingspan of 7.75 inches, and they weigh 0.37 ounces. They usually
occur in small flocks. (Sibley, 2000).

The main issues for this species involve maintenance of cavity nesting substrates (old-growth),
maintenance of ponderosa pine cover on the forests, and the potential for more intense firesin this forest
type (USDA, 20053).

Distribution

The pygmy nuthatch is aresident of southern interior British Columbia, northern 1daho, western Montana,
central Wyoming, and southwestern South Dakota, south to northern Baja, California, southern Nevada,
central and southeastern Arizona, central New Mexico, extreme western Texas, and extreme western
Oklahoma, south in the mountains to central Mexico (AOU, 1983). It may be found at elevations up to
approximately 9,800 feet.

Pygmy nuthatch distribution in Colorado matches almost exactly the distribution of ponderosa pine forest
(Kingery, 1998). Their home range size is approximately 3 acres per breeding pair. Recordsin the
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Colorado Breeding Bird Atlas indicate confirmation of breeding birds in Jefferson, Clear Creek, and
Summit counties but no records for Eagle or Garfield counties (Kingery, 1998).

Natural History

Pygmy nuthatches are monogamous, with one brood per year and six to eight eggs typically produced.
The nest is normally an excavated cavity in a ponderosa pine tree. The diet consists of insects and spiders
gleaned from the bark of trees and conifer seeds (Ehrlich et al., 1988). They tend to forage in the crowns
of trees. In apoor pine-cone year, pygmy nuthatches may switch from pine to spruce and fir seeds
(USDA, 1997).

Environmental Baseline

Pygmy nuthatch was selected as an ARNF MIS for potential old-growth forests. The primary habitat for
pygmy nuthatch is ponderosa pine forest. Ponderosa pine has primary distribution within the Corridor
between U.S. 40 and Idaho Springs, and over much of the Corridor through Jefferson County. Pygmy
nuthatch have also been documented at times within spruce-fir, Douglas-fir, and lodgepol e pine stands.

Their home range averages 19.77 acres. In prime habitat, their density ranges from 119 to 189 adults per
square mile (Dolbeer and Clark, 1975).

In Colorado, the Natural Heritage Status Rank for the speciesis $4, apparently stable (NatureServe,
2005h). Pygmy nuthatch densities vary greatly across the species’ range; breeding season densities from
the ARNF range from 6.0 to 49.0 pairs per 100 acres. Based on Breeding Bird Atlas methodol ogy,
Kingery (1998) estimates the statewide population at between 51,461 and 339,142 breeding pairs.
Kingery (1998) reports that because pygmy nuthatches have such a strong affinity for ponderosa pine,
their populations will rise and fall with the availability of those trees. Breeding records for Colorado
document evidence of breeding for this speciesin Clear Creek and Summit counties (ARNF) (Kingery
1998).

Table BR - 66 presents transect count data for pygmy nuthatch in the ARNF. Transect surveysindicate a
highly variable trend. The pygmy nuthatch appeared stable from 1998 through 2001, then experienced a
dramatic increase in 2002 and 2004, and then areturn to lower and more stable levelsin 2005. Note that
transect surveysin typical habitat (ponderosa pine) were not conducted in 2003. No trend was discernable
at larger geographic scales (RMBO, 2005).

Table BR - 66. Pygmy Nuthatch (Monitoring Colorado Birds Data, RMBO 2005)
ARNF (number/transect/year)

Transect 1998 1999 2000 2001 | 2002 =~ 2003 2004 2005 ‘ Avg/Yr
AS28 0 NR 0 NR NR NR 0 0 0.0
ATO2 NR NR NR NR 0 0 0 NR 0.0
ATO3 NR 0 NR 0 0 0 NR 0 0.0
ATO4 NR 0 NR NR 0 0 0 0 0.0
ATO05 NR 0 0 0 0 0 0 0.0
ATO06 NR 0 0 0 0 0 0 0.0
GRO1 NR 0 0 0 0 0 0 0.0
GRO2 NR 0 0 0 0 0 0 0.0
GRO3 NR 0 NR 0 0 0 0 0 0.0
GRO05-02 NR NR NR NR 0 NR NR 0 0.0
GR15 NR NR 0 NR 0 0 0 0 0.0
HRO5 NR NR 0 0 NR 0 0 0 0.0
HRO9 NR 0 0 1 NR 0 0 0.2
HR10 NR NR 0 0 NR 0 NR 0.0
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Transect 1998 1999 2001 2002 2003 2004 2005 | Avg/Yr
HR18 NR 0 NR NR 0 0 0 0 0.0
HR25 NR 0 0 0 0 0 0 0.0
MCO03 NR 0 0 0 0 4 0 0.6
MC27 NR 0 0 0 0 4 0 0.6
PP13 0 0 0 0 0 NR NR 1 0.2
PP15 0 0 NR 3 10 NR 0 1 2.8
PP16 0 0 0 0 NR 3 13
PP21 1 2 0 4 NR 14 0 3.3
PP29 3 0 NR NR NR NR 0.0
SF16 0 NR 0 0 NR NR 0 NR 0.0
SF17 0 0 NR 0 0 NR 0 0.0
SF30 NR 0 2 NR NR NR 0 0.7

Total birds 4 2 2 3 15 0 27 5 8.2
# of transects 1 1 1 3 0 4 3 1.9
w/ hits

NA = Transect not in Arapaho/Roosevelt during this year NR = Transect not conducted in this year

Estimated Effects and Rationale

Action Alternatives

Direct Effects

The potential for action alternatives to affect pygmy nuthatch is based on whether MIS habitats are likely
to be affected. The amount of area and habitat affected isrelated to the size of the alternative footprint and
the construction disturbance zone, and its extent through the Corridor. Cross-referencing the applicable
vegetation types that have been mapped along the Corridor identified the MIS habitats. The amount of
applicable vegetation types that would be disturbed by construction of the alternative (footprint) and by
disturbances within the construction disturbance zone was then tabulated to determine potential impacts
on pygmy nuthatch habitat.

Key Habitat Change
No key habitat is quantified for this species on the ARNF.

Management Indicator Habitat Change

Table BR - 67 and Table BR - 68 present the estimated direct impacts on potential MIS habitat for the
pygmy nuthatch on the ARNF. Impacts from the Preferred Alternative would range from 3.1 acres
(Minimum Program 55 or 65mph) to 6.5 acres (Maximum Program 55 or 65mph).

The Advanced Guideway System aternative would have the potential to directly affect 0.9 acres of
pygmy nuthatch habitat, versus 8.6 acres of direct effect for the Combination Six-Lane Highway with

Rail and Intermountain Connection. The direct effects of the remaining alternatives would lie between
these two extreme values. The direct effect for the Combination Six-Lane Highway with Rail and
Intermountain Connection (8.6 acres) would represent aloss of approximately 0.03 percent of the MIS
habitat estimated for this species (atotal of 25,973 acres of old-growth ponderosa pine forest is present on
the ARNF [USDA, 1997]).

The loss of pygmy nuthatch habitat from the alternatives, although small, could cause a dlight reduction in
populations or displace some individuals near 1-70. Forest-wide, the small loss of habitat in relation to the
total is unlikely to change pygmy nuthatch populations.
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Table BR - 67. Direct Impacts on MIS Pygmy Nuthatch Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 68. Direct Impacts on MIS Pygmy Nuthatch Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination
Combination Six-Lane Combination
Six-Lane  Combination Highway with Six-Lane

Rail Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Dual-Mode Highway
Minimal with Bus in Highway | Highway HOV/HOT with Rail and Highway Bus in Diesel Bus in
Action IMC = AGS | Guideway Guideway| 55 mph 65 mph Lanes IMC with AGS Guideway Guideway

ARNF 21 52 | 0.9 14 14 2.9 3.0 4.6 8.6 6.5 6.3 6.3

Population Change

Because of the small loss of MIS habitat in relation to the total, a change in pygmy nuthatch population is
considered unlikely to occur.

Indirect and Cumulative Effects

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth, based
on past growth trends. Susceptibility to changes in population due to induced or suppressed travel demand
would be limited to Eagle and Summit counties, outside ARNF lands. Clear Creek County is not expected
to experience growth-inducing effects from project alternatives (see Chapter 3, Section 3.9 of the Draft
PEIS).

Other actions, such as fire/fuel management and ski area development on ARNF lands, may cause
cumulative impacts on pygmy nuthatch habitat by reducing or fragmenting existing habitat. Other
cumul ative effects include snowmobile and ATV use within the ARNF, which could affect pygmy
nuthatch habitat. The Combination and Highway alternatives are associated with possible increased
dispersed recreation activities that would include snowmobile and ATV use.

Effects of No Action

No new nesting or foraging habitat would be directly affected by the No Action Alternative. Population
trends would not be expected to change.

Effects Summary

After evaluating the alternatives, none of the action alternatives would create negative trends that would
affect the achievement of Forest Plan MIS objectives or create viability concerns for the pygmy nuthatch.
This species will continue to be monitored across the ARNF using the protocols developed as a part of the
Revised Plan.

For the ARNF, the maximum direct effect would be realized from the Combination Six-Lane Highway
with Rail and Intermountain Connection alternative. The habitat potentially lost for pygmy nuthatch
would represent only 0.03 percent of the total MIS habitat available for this species on the ARNF. None
of the aternatives being considered for this project would threaten the viability of the speciesin the
project area of influence, on the ARNF, or in Colorado.
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Mountain Bluebird (S/alia currucoides), MIS

The mountain bluebird is a passerine bird in the family Turdidae, genus Sialia. They normally measure
7.25 inchesin length, 14 inches in wingspan, and weigh 1 ounce (Sibley, 2000).

The mountain bluebird is designated an MIS species for openings within and adjacent to forest stands on
the ARNF. Approximately 17 percent of forested lands on the ARNF are estimated to contain openings
(ARNF and PNG, 2005), which means up to 160,300 acres of openings may be available to species such
as the mountain bluebird.

Distribution

Mountain bluebird breeding distribution includes central Alaska, the southern Y ukon to southwestern
Manitoba, south into the mountains to California, Nevada, northern Arizona, southern New Mexico,
western Oklahoma, Colorado, western Nebraska, South Dakota, and North Dakota (NatureServe, 2006).
The speciesis both alocal and long-distance migrant. Mountain bluebirds nest in nearly all forest typesin
the Rocky Mountain region, usualy from 7,000 to 11,000 feet (USDA, 2005a).

In Colorado, mountain bluebirds breed throughout the western two-thirds of the state. Confirmed
breeding has been documented for Jefferson, Clear Creek, Summit, Eagle, and Garfield counties (Kingery
1998).

Natural History

In the south, mountain bluebirds are usually found at elevations above 4,900 feet. In winter and during
migration, they also inhabit desert, brushy areas and agricultural lands. Nests are built in natural tree
cavities or abandoned woodpecker holes. Mountain bluebirds may also use bird boxes, old swallow nests,
rock crevices, or old mammal burrows (NatureServe, 2006). Clutch size isusually 5 to 6 eggs. Sometimes
this species will have two broods per year. Incubation requires about 13 to 14 days (Harrison, 1978).

Mountain bluebirds are insectivorous. They feed on beetles, ants, bees, wasps, caterpillars, grasshoppers,
and other insects. They may also consume some berries and grapes seasonally. They hover and drop to
the ground while foraging or they may dart out from alow perch to catch prey (NatureServe, 2006).
Nearly 92 percent of their diet isanima material (USDA, 1997).

Environmental Baseline

Mountain bluebird habitat may include alpine meadows, tundra, Douglas-fir forest, grass/forb meadows,
mountain shrubland, ponderosa pine forest, and sagebrush shrubland.

Mountain bluebird populations have been observed to be increasing on state, national, and continental
levels. To conserve habitat in Colorado, means for preserving snags and live trees with cavities is needed
(Kingery 1998). The global and state ranks for the species are secure (G5, S5).

Population data are uncommon for this species and winter numbers are too variable to exhibit atrend
(USDA, 2003). No trend data are available on the ARNF, but breeding trends at the continental level are
dightly increasing (USDA, 2003). The RMBO MCB program monitored bluebirdsin 1999, 2000, and
2001. In 1999, they observed bluebird densities of 8.0, 9.2, and 122.8 birds per 100 acres in aspen, mixed
conifer, and ponderosa pine, respectively. In 2000, bluebird densities observed were 2.4, 1.6, and 1.2 in
the same respective habitats (USDA, 20053).

Range-wide, the general picture from BBS, as reported in the species conservation assessment, is that the
abundance of mountain bluebirds has remained relatively stable in the western U.S. (Wiggins 2006).
Available data suggest that these bluebirds have declined in abundance in Region 2 of the USDA Forest
Service since 1980, but at the state level, the decline is statistically significant only in South Dakota.
Local declines are apparent in South Dakota, Nebraska, eastern Colorado, and eastern Wyoming.
Populations appear to be relatively stable in central and western Wyoming and western Colorado.
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However, caution must be used when interpreting BBS data. Data from CBC show high annual
fluctuations in abundance in Colorado, New Mexico, and Kansas, but they give no indication of along-
term decrease in abundance (Wiggins, 2006).

Transect countsin and near ARNF since 1998 show that population trends have been relatively stable but
variable forest-wide, with greater densities in alpine tundra, high-elevation riparian, and ponderosa pine
habitats (USDA, 2005a). Other habitats used by the bluebird include grass/forb meadows, mountain
shrubland, sagebrush shrubland, ponderosa pine and Douglas-fir. Forest-wide, 15 percent of forested
lands are in natural openings and 2 percent are in natural or created openings of grasses, forbs, shrubs, or
seedlings (USDA, 1997). Thiswould amount to approximately 160,000 acres of openings. Table BR - 69
presents transect count data for the mountain bluebird on the ARNF.

Table BR - 69. Mountain Bluebird (Monitoring Colorado Birds Data, RMBO 2005)
ARNF (number/transect/year)

Transect 1998 1999 2000 2001 2002 2003 2004 2005 ‘ Avg/Yr
AS28 0 NR 0 NR NR NR 0 0 0.0
ATO2 NR NR NR NR 1 1 2 NR 1.3
ATO3 NR 4 NR 3 0 0 NR 0 1.8
ATO4 NR 3 NR NR 1 2 2 0 1.6
ATO5 NR 2 0 0 0 1 0 0.4
ATO06 NR 0 1 0 0 0 0 0.1
GRO1 NR 0 0 0 0 NR 0 0.0
GRO02 NR 0 0 0 0 0 0 0.0
GRO03 NR 0 NR 0 0 0 0 0 0.0
GR05-02 NR NR NR NR 0 NR NR 0 0.0
GR15 NR NR NR 0 0 0 0 0.0
HRO5 NR NR 0 NR 0 0 0 0.0
HRO9 NR 0 0 0 NR 0 0 0.0
HR10 NR NR 0 0 NR 0 NR 0.0
HR18 NR 0 NR NR 0 0 0 0 0.0
HR25 NR 0 4 2 1 0 0 1.0
MCO03 NR 0 0 0 0 0 0 0.0
MC27 NR 0 0 0 0 0 0 0.0
PP13 0 0 0 0 NR NR 0 0.0
PP15 0 0 NR 0 6 NR 1 1 1.6
PP16 0 0 0 0 1 NR 1 6 1.3
PP21 3 0 0 0 0 NR 0 2 0.3
PP29 0 0 NR NR NR NR NR 0.0
SF16 0 NR 0 NR NR 0 NR 0.0
SF17 0 0 NR 0 0 NR 0 0 0.0
SF30 NR 0 0 NR NR NR 0 0.0

Total birds 3 0 8 11 4 7 6.5
# of transects
w/ hits 1 3 0 3 5 3 5 3 3.1
NA = Transect not in Arapaho/Roosevelt during this year NR = Transect not conducted in this year
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Transect survey datafor the ARNF indicate that mountain bluebird population trends are somewhat
variable but stable. Breeding trends at the continental level slightly increased from 1966 to 2000, but
winter trends are too variable to be discernable (RMBO, 2002).

Estimated Effects and Rationale
Action Alternatives

The main risk factor for the mountain bluebird is the loss of old and downed trees used for perching and
nesting, and the loss of forest openings used for foraging. Early seral habitats created by forest
management activities may provide favorable habitat conditions for this species. Harvest activities may
increase open areas and edge. Later seral stages would likely provide older trees with cavities. This
species would most likely be affected by habitat loss, either directly or due to induced growth, and an
increase in road effect zone-related disturbance

Direct Effects
Key Habitat Change

No key habitat was identified for the mountain bluebird on the ARNF. Forest openings could be
considered key habitat, but vegetation mapping for the project did not identify forest openings. Because
the ARNF has indicated that, forest-wide, approximately 15 percent of forested areas are in openings, it
may be a reasonable assumption that 15 percent of any loss of MIS habitat in forest ecosystems identified
earlier, may be aloss of openings.

Management Indicator Habitat Change
No management indicator habitat changes were identified for the mountain bluebird on the ARNF.

Forest-wide Standards and Guidelines require maintaining openings and managing to create new openings
(USDA, 1997). Similar actions are occurring outside the ARNF, which may also have an impact on
reproduction or habitat. None of the project alternatives is expected to measurably affect the habitat or
populations of this species because the amount of disturbance is so small relative to adjacent habitat. All
action alternatives would have minor direct effects from actual removal of habitat ranging from 2.4 to
20.2 acres.

Population Change

Because a large amount of habitat is available in and near the Corridor and effects from the Corridor
would be relatively small in scope, impacts on the local population in the APE are expected to be
negligible. The resultant effect on individual mountain bluebirds from loss of foraging and nesting habitat
would be increased difficulty in foraging and nesting, possibly causing them to enlarge their foraging area
and seek out new nesting areas. Increased difficulty in foraging and nesting would add stress to
individuals but would not likely cause aviahility risk to the species overall.

Indirect and Cumulative Effects

Possible indirect effects from the alternatives could result in increased forest visitation and possible
increases in induced growth. The Transit alternatives may increase visitation to developed recreation
areas and induce additional growth near the transit centers. Combination alternatives could contribute to a
moderate amount of growth in Clear Creek County. The indirect effects would increase human presence
and may remove some foraging habitat for the mountain bluebird.

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth, based
on past growth trends. Susceptibility to changes in human population due to induced growth would be
limited to Eagle and Summit counties, outside ARNF lands (see Chapter 3, Section 3.9 of the Draft
PEIS).

Cumulative effects are not likely to affect the mountain bluebird nesting habitat of older trees with
cavities but may affect the broad use of meadow foraging habitat in the Corridor.
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Effects of No Action

Because the No Action Alternative would not have any new impacts on habitat, the current level of
impacts on the species would remain.

Effects Summary

Because a large amount of habitat is available in and near the Corridor and effects from the Corridor
would be relatively small in scope, little change in habitat is expected forest-wide. Even though possible
impacts may affect some individual mountain bluebirds, none of the action alternatives are expected to
change forest-wide population trends. Accordingly, none of the aternatives being considered for this
project would threaten the viability of mountain bluebirds. While there may be site-specific differences,
there will be no measurable differences among alternatives on the ARNF populations.

Warbling Vireo (Vireo gilvus), MIS

Warbling vireo is asmall passerine bird in the family Vireonidae, and the genus Vireo. These birds
typically measure 5.5 inches long, with awingspan of 8.5 inches, and weigh 0.42 ounces (Sibley, 2000).

Distribution

Distribution for the warbling vireo includes most of the U.S. and southern Canada. Breeding bird
distribution in Colorado is concentrated in the western mountains (Kingery, 1998). Thereis
documentation of breeding birds in Jefferson, Clear Creek, Summit, Eagle, and Garfield counties, among
othersin Colorado (Kingery, 1998). Although the warbling vireo isan MIS for aspen, data presented in
RMBO (2002) for the ARNF showed higher densities in mixed conifer, ponderosa pine, and especially
willow communities (RMBO, 2002).

Natural History

Warbling vireos in Colorado occupy two main habitat types: riparian stream bottoms and aspen forests.
Breeding habitat in Colorado is primarily aspen woodlands. Warbling vireos build their nests in aspen
trees or shrubs within 12 feet of the ground. The nests are compact basket-like deep cups, typically
suspended from the forked tip of a branch or twig. They produce four eggs per brood on average
(Ehrlich et al., 1988). Warbling vireos glean most of their food from the mid to upper canopy of
deciduous trees, and their diet consists of caterpillars, beetles, grasshoppers, and ants (USDA, 1997), and
occasionally spiders and berries (Ehrlich et a., 1988). In Colorado, warbling vireos are common on the
plains during migration and in the mountains during summer.

Environmental Baseline

Warbling vireo is designated an MIS for aspen communities (USDA, 1997). Warbling vireos forage and
breed almost exclusively in deciduous habitats. Significant stands of aspen within the Corridor are located
in eastern Eagle County, Vail, and Dillon. Stands of aspen are also scattered within the portions of the
Corridor on the ARNF.

Considered securein Colorado (NatureServe, 2005), the warbling vireo is afairly common summer
resident in the foothills and lower mountains. In the western valleys and Eastern Plains, it is considered
uncommon to fairly common. As a spring and fall migrant, it is thought to be uncommon in the western
valleys, foothills, and Eastern Plains (Andrews and Righter, 1992). Breeding records exist for this species
in Clear Creek County (Kingery, 1998), which contains a portion of the Corridor adjacent to ARNF.

The estimated statewide population in 1998 was 345,820 to 1,572,584 breeding pairs. Densities vary
widely in Colorado (3.0 to 78.9 territories per 100 acres) and across the species’ range (4.8 to 96.0 pairs
per 100 acres) (RMBO, 2002). A clear population trend is not apparent for BBS datafor ARNF. A slight
increasing trend is apparent at the continental scale for all time periods examined (RMBO, 2002).
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Table BR - 70 presents transect counts for warbling vireo in and near the ARNF since 1998. Population
trends are variable, with decreases from 2001 through 2004 and areturn to levels similar to 1998-1999 in
2005, noting that several transects were not read in 2003. A slight increasing trend is apparent at the
continental scale in each of three different time periods from 1966 to 2000 (RMBO, 2002). The highest
bird densities occurred in aspen, ponderosa pine habitats, and high-elevation riparian areas.

Table BR - 70. Warbling Vireo (Monitoring Colorado Birds Data, RMBO 2005)
ARNF (number/transect/year)

Transect 1998 1999 2000 2001 2002 2003 2004 2005 ‘ Avg/Yr
AS28 21 NR 6 NR NR NR 1 8 3.5
ATO02 NR NR NR NR 0 0 0 NR 0.0
ATO3 NR 0 NR 0 0 0 NR 0 0.0
ATO4 NR 1 NR NR 0 0 0 0 0.2
ATO05 NR 0 0 0 0 0 0 0.0
ATO6 NR 0 0 0 0 0 0 0 0.0
GRO1 NR 0 0 0 0 0 0 0.0
GR02 NR 0 0 0 0 0 0 0.0
GRO3 NR 0 NR 0 0 0 0 0 0.0
GRO05-02 NR NR NR NR 0 NR NR 0 0.0
GR15 NR NR 0 NR 0 0 0 0 0.0
HRO5 NR NR 2 0 NR 0 0 0 0.4
HRO9 NR 0 7 5 NR 1 5 4.2
HR10 NR NR 7 14 0 NR 1 NR 55
HR18 NR 0 NR NR 0 0 0 0.0
HR25 NR 7 19 6 3 0 5.0
MCO03 NR 4 7 0 3 3.6
MC27 NR 4 0 2 0 0 4 13 3.3
PP13 15 4 14 4 NR NR 5.8
PP15 2 0 NR 0 0 NR 0 0.0
PP16 0 4 16 3 NR 5 4 6.3
PP21 0 0 3 6 NR 2 3 2.3
PP29 7 12 NR 5 NR NR NR 7.3
SF16 0 NR 0 NR NR 0 NR 0.0
SF17 0 4 NR 1 0 NR 0 0 1.0
SF30 NR 0 0 NR NR NR 0 0 0.0

Total birds 45 40 60 70 26 2 17 41 35.8
# of transects

w/ hits 4 8 9 9 6 1 7 6 6.6
NA = Transect not in Arapaho/Roosevelt during this year NR = Transect not conducted in this year

Estimated Effects and Rationale

Action Alternatives

Direct Effects

The potential for action alternatives to affect warbling vireo is based on whether MIS habitats are likely to

be affected. The amount of area and habitat affected is related to the size of the alternative footprint and
the construction disturbance zone, and its extent through the Corridor. Cross-referencing the applicable
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vegetation types that have been mapped along the Corridor identified the M1S habitats. The amount of
applicable vegetation types that would be disturbed by construction of the alternative (footprint) and
within the construction disturbance zone were then tabulated to determine potential impacts on warbling
vireo habitat.

Key Habitat Change

No key habitat, only management indicator habitat (aspen), has been quantified for this species on the
ARNF.

Management Indicator Habitat Change

None of the action alternatives would directly affect any acreage of warbling vireo’s primary habitat of
aspen woodland located on the ARNF, and none of this habitat occurred within the sensitivity zone.

Population Change

Lack of habitat changes indicates that none of the alternatives would affect the species. This species will
continue to be monitored across the ARNF using the protocols developed as a part of the Revised Forest
Plan. Aspen habitats on the ARNF landscape are expected to expand in the short and long term as mature
lodgepole pine trees die as aresult of amountain pine beetle epidemic (Sumerlin et al., 2005).

Indirect and Cumulative Effects

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth, based
on past growth trends. Susceptibility to changes in population due to induced or suppressed travel demand
would be limited to Eagle and Summit counties, outside ARNF lands. Clear Creek County is not expected
to experience growth-inducing effects from project aternatives (see Chapter 3, Section 3.9 of the Draft
PEIS).

Actions such asfire/fuel management and ski area devel opment on ARNF lands may cause cumulative
impacts on warbling vireo habitat by reducing or fragmenting existing habitat. Other cumulative effects
include snowmobile and ATV use within the ARNF, which could affect warbling vireo habitat. The
Combination and Highway alternatives are associated with possible increased dispersed recreation
activities that would include snowmobile and ATV use. Also, planned devel opment and induced
population growth on private land could lead to increased recreation in warbling vireo MIS habitats.

Effects of No Action

No additional nesting or foraging habitat for warbling vireo would be directly affected by the No Action
Alternative. Population trends would not be affected.

Effects Summary

The resultant effect on individua warbling vireos from loss of aspen habitat would be increased difficulty
in feeding and nesting, possibly causing them to enlarge their feeding area and seek other nesting areas,
possibly less suitable. Increased difficulty in foraging and less suitable nesting areas would add stress to
individuals and may result in reduced success in reproduction but is not likely to cause any noticeable
change to the species overall. Human intrusion may displace some nesting pairs but is unlikely to affect
warbling vireo populations locally or the population trend forest-wide. There is no viability risk for
warbling vireo (the potential for the population to substantially decrease is unlikely), and none of the
project aternatives would threaten the viability of this speciesin the planning area or in the state.

Wilson’s Warbler (Wilsonia pusilla), MIS

Wilson'swarbler isasmall passerine bird, in the family Parulidae, genus Wilsonia. The birds normally
measure 4.75 inches long, with awingspan of 7 inches and aweight of 0.27 ounces (Sibley, 2000).
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Distribution

Wilson'swarbler breeds from northern Alaska, northern Y ukon, northern Ontario, southeastern Labrador,
and Newfoundland south to southern California, central Nevada, northern Utah, northern New Mexico,
central Ontario, northern New England, and Nova Scotia. They winter from southern Californiaand
southern Texas to Panama. The species conservation assessment (Johnson and Anderson 2003) states that
within Region 2, suitable habitat occurslocally and is not extensive. The mountains of north-central
Colorado support the greatest abundance of Wilson's warbler. Both Wyoming and Colorado have broadly
dispersed populations due to distribution of high-elevation riparian habitats in those states (Johnson and
Anderson, 2003). They are considered widespread in Colorado at high elevations during the breeding
season. Wilson' s warblers may be found in willow or alder thickets along the edge of streams, lakes, and
beaver ponds (Kingery, 1998).

Natural History

Wilson's warblers are polygynous (one male mates with two or more females), producing a single brood
per year with four to six eggs (Ehrlich et al., 1988). They usually build nests at the base of small trees or
shrubs, often well concealed in a grass hummock. They eat insects gleaned from the ground and twigs or
caught by flycatching, and they also eat spiders and fruit pulp (USDA, 1997).

Environmental Baseline

Wilson’swarbler is designated a MIS species for montane riparian and wetland ecosystems (USDA
1997). Riparian areas within the Corridor are located along Clear Creek and Georgetown Lake, as well as
scattered riparian areas.

Reported population densities vary widely in Colorado (1.0 to 432 breeding territories per 100 acres) and
across the species' range (8.8 to 212 males per 100 acres), probably due to differences in survey
technique, scale, and habitat suitability (RMBO, 2002). BBS data indicate a slight downward trend at the
continental scale for the period 1980 to 2000 (RMBO, 2005). Breeding records for this warbler exist for
Clear Creek County (Kingery, 1998), which contains a portion of the Corridor adjacent to ARNF.
Kingery (1998) estimated the statewide population at 60,483 to 379,676 breeding pairs (mid-range
estimate of 206,257 pairs), based on Breeding Bird Atlas methodology.

Table BR - 71 presents the results of transect monitoring for Wilson’s warbler on the ARNF. Population
trends are variable, apparently increasing from 1998 to 2001, decreasing in 2002, and increasing to
average levels again in 2003 through 2005. At the continental scale, there is a dight downward breeding
trend for the period 1980 to 2000 (RMBO 2002).

Table BR - 71. Wilson’s Warbler (Monitoring Colorado Birds Data (RMBO 2005)
ARNF (number/transect/year)

Transect 1998 1999 2000 2001 | 2002 = 2003 2004 2005 ‘ Avg/Yr
AS28 1 NR 0 NR NR NR 0 0 0.0
ATO02 NR NR NR NR 0 0 0 NR 0.0
ATO3 NR 0 NR 0 0 0 NR 0 0.0
ATO4 NR 0 NR NR 0 1 0 1 0.4
ATO05 NR 0 0 3 0 6 1 0 1.4
ATO06 NR 0 0 0 0 0 0 0 0.0
GRO1 NR 0 0 0 0 0 0 0.0
GRO2 NR 0 0 0 0 0 0 0.0
GRO3 NR 0 NR 0 0 0 0 0 0.0
GR05-02 NR NR NR NR 0 NR NR 0 0.0
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Transect 1998 1999 2000 2001 2002 2003 2005 Avg/Yr
GR15 NR NR 0 NR 0 0 0 0 0.0
HRO5 NR NR 4 13 NR 0 4 0 4.2
HRO9 NR 6 7 16 3 NR 0 5 6.2
HR10 NR NR 4 1 3 NR 6 NR 35
HR18 NR 0 NR NR 0 0 0 8 1.6
HR25 NR 0 0 6 1 7 2 5 3.0
MCO03 NR 0 0 0 0 1 0 0 0.1
mMc27 NR 0 0 0 0 0 0 0.0
PP13 0 1 0 0 NR NR 0 0.2
PP15 0 0 NR 0 0 NR 0 0 0.0
PP16 0 0 0 0 0 NR 0 0.0
PP21 0 0 0 0 0 NR 0 0.0
PP29 0 0 NR 0 NR NR NR 0.0
SF16 0 NR 0 NR NR 0 NR 0.0
SF17 0 0 NR 0 0 NR 0 0 0.0
SF30 NR 0 0 NR NR NR 0 0 0.0

Total birds 1 7 15 39 7 15 13 19 16.0
# of transects

w/ hits 1 2 3 4 3 4 4 4 3.4
NA = Transect not in Arapaho/Roosevelt during this year NR = Transect not conducted in this year

Estimated Effects and Rationale
Action Alternatives
Direct Effects

The potential for action alternatives to affect Wilson’s warbler is based on whether MIS habitats are likely
to be affected. The amount of areaand habitat affected is related to the size of the alternative footprint and
construction disturbance zone, and its extent through the I-70 Corridor. Cross-referencing the applicable
vegetation types that have been mapped along the Corridor identified the M1S habitats. The amount of
applicable vegetation types that would be disturbed by the alternative footprint and by disturbances within
the construction disturbance zone were then tabulated to determine potential impacts on Wilson's warbler
habitat (see Table BR - 72 and Table BR - 73). The ARNF has 1,937 miles of perennial streams flowing
over National Forest System Lands (USDA, 1997).

Key Habitat Change

No key habitat, only management indicator habitat (that is, montane riparian and wetlands), has been
quantified for Wilson’s warbler.

Management Indicator Habitat Change

Table BR - 72 and Table BR - 73 present the estimated direct impacts on potential MIS habitat for
Wilson'swarbler on the ARNF. Impacts from the Preferred Alternative would range from 0.4 acres
(Minimum Program 55 or 65mph) to 4.6 acres (Maximum Program 55 or 65mph).

The Advanced Guideway System aternative would have the minimum direct effects on Wilson’s warbler
habitat (0.2 acres) versus the maximum direct effects of the Combination Six-Lane Highway with Rail
and Intermountain Connection (5.2 acres). The direct effects of the remaining alternatives lie between
these two extreme values. The direct effect for the Combination Six-Lane Highway with Rail and
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Intermountain Connection alternative would represent aloss of approximately 0.01 percent of the total
aspen habitat of 43,600 acres (including all structural stages) in the ARNF (USDA, 1997).

Table BR - 72. Direct Impacts on MIS Wilson’s Warbler Habitat (acres): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS
55 mph 65 mph 55 mph 65 mph

ARNF 0.4 0.4 4.6 4.6

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 73. Direct Impacts on MIS Wilson’s Warbler Habitat (acres): Action Alternatives
Evaluated in the Draft PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane

Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Highway with  Diesel Bus in
Action IMC AGS @ Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway

ARNF 0.3 0.6 | 0.2 0.3 0.3 2.4 2.4 3.1 5.2 4.6 4.4 4.4

Population Change

The maximum direct effect would result from the Combination Six-Lane Highway with Rail and
Intermountain Connection alternative. The habitat potentially lost for Wilson’s warbler represents only
0.01 percent of the total MIS habitat available for this species on the ARNF. None of the aternatives
being considered for the project are expected to noticeably change habitat or influence the Wilson's
warbler within the Corridor area.

Indirect and Cumulative Effects

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth, based
on past growth trends. Susceptibility to changes in population due to induced or suppressed travel demand
would be limited to Eagle and Summit counties, outside ARNF lands. Clear Creek County is not expected
to experience growth-inducing effects from action alternatives (see Chapter 3, Section 3.9 of the Draft
PEIS).

Other actions, such asfire/fuel management and recreation area development on ARNF lands, along with
planned land use changes on lands adjacent to the ARNF may cause cumulative impacts on Wilson's
warbler habitat by reducing or fragmenting existing habitat. Also, planned development and induced
population growth on private land could lead to increased recreation in Wilson’ swarbler MIS habitats.
Other cumulative effects include snowmobile and ATV use within the ARNF, which could affect
Wilson' s warbler’ s habitat. The Combination and Highway alternatives are associated with possible
increased dispersed recreation activities that would include snowmobile and ATV use.

Effects of No Action

No additional nesting or foraging habitat would be directly affected by the No Action Alternative beyond
what is already occurring. Population trends would not be affected.

Effects Summary

Because of the small percentage of management indicator habitat affected by the action aternatives, no
change in the population of this species is expected in forest-wide trends. The resultant effect on
individual Wilson's warblers from loss of foraging and breeding habitat would be increased difficulty in
nesting and rearing young. In response, individual pairs may find new breeding habitat that may not be as
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suitable, possibly causing them to fail in their attempts at reproduction. Increased difficulty in
reproducing would add stress to the local population and may cause a negligible decline in the number of
local individuals. However, there is no viability risk for Wilson’s warbler (the potentia for the population
to substantially decrease is unlikely), and none of the project aternatives would threaten the viability this
species in the planning area or in the state.

Boreal Toad (Bufo boreas boreas), MIS

Boreal toad is designated as a MIS for the ARNF, aswell as a Region 2 Forest Service Sensitive Species.
This speciesisaMIS for montane riparian, wetland, and aquatic habitats (USDA, 1997).

Effects Summary

Amphibians under Section BR.4.1.1 Sensitive Species of this report should be referenced for
habitat, environmental baseline (including population information, see Table BR - 41 and Table BR - 43
for trend data), proposed project effects, and viability determination as a sensitive species. Boreal toad
population trends on the ARNF are variable. Some sites showed peak populationsin the late 1990s and
some as recent as 2002. Some sites appear to have stable, but small, populations. However, the ARNF
population appears to have a downward trend.

The amount of acreage of boreal toad habitat directly affected by the project (less than 13.5 acres) would
represent approximately 0.02 percent of the 87,000 acres of riparian vegetation on the ARNF.
Additionally, the ARNF isimplementing Forest Standards and Guidelines for the protection of the species
and its habitat, which apply to Tier 2 project implementation. Therefore, none of the action alternatives
are expected to change the ARNF population. Accordingly, none of the action alternatives being
considered for this project would threaten the viability of the boreal toad.

The No Action Alternative would not cause any additional changes to the existing condition of habitat,
create any additional impacts, or change ARNF population trends. The No Action Alternative would not
create aviability risk for the boreal toad population.

Brook Trout (Sal/velinus fontinalis) and Brown Trout (Sa/mo trutta), MIS

Brook trout is actually a char in the family Salmonidae, genus Salvelinus. It is considered an exotic,
introduced fish in Colorado. Brown trout also isin the family Salmonidae, genus Salmo. These trout
species are designated MIS for montane aquatic habitats.

Distribution

Brook trout is native to most of eastern Canada from Newfoundland to the western side of Hudson Bay,
south in the Atlantic, Great Lakes, and Mississippi River basins to Minnesota and (in the Appal achians)
northern Georgia. The speciesisintroduced in western North America and temperate regions in many
other parts of the world (NatureServe, 2006).

Brown trout is native to Europe and western Asia. It was introduced and established throughout much of
the U.S. and southern Canada and is locally common (NatureServe, 2006).

Natural History

According to information compiled by Sumerlin, Popovich, and Renner (2005), the primary threats to
brook and brown trout in their home range include loss of habitat due to logging, fires, river
impoundment, road and railroad construction, land clearance for agriculture and human habitation, and
encroachment of introduced rainbow trout and brown trout (Larson and Moore, 1985). In general, a brook
trout population responds most negatively to factors that decrease survival of large juveniles and small
adults and that decrease growth rates of small juveniles (Larscheid and Hubert, 1992).

Brook trout are often believed to be a primary agent in the disappearance of native salmonid species,
including bull trout (S. confluentus) and cutthroat trout (O. mykiss spp.) (Buktenica, 1997; and Peterson,
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Fausch, and White, 2004). Therefore, many state and federal agencies have been working cooperatively to
remove brook trout from streams where they conflict with native species and to limit the expansion of
their range into areas where they may detrimentally affect the native aquatic biota (Drake and Naiman,
2000; and CDOW, 2001a).

Brook trout occupy clear, cool, well-oxygenated creeks, and small to medium rivers and lakes. They may
move from streams into lakes or seas to avoid high temperaturesin summer. Their preferred temperature
range is between 57 and 61 degrees F (Sublette, Hatch, and Sublette, 1990). Brook trout usually spawn
over gravel bedsin shallow headwaters. Brook trout will feed opportunistically on various invertebrate
and vertebrate animals, including terrestrial and aquatic insects and planktonic crustaceans (in lakes)
(NatureServe, 2005g).

Brook trout spawn during late summer or fall. Eggs hatch in 47 to 165 days, depending on the
temperature. Brook trout mature early, with males generally spawning after their second year and females
generadly after their third year (Moyle, 1976). Brook trout can migrate over extensive stream and river
networks. They have been observed to ascend channels with gradients greater than 22 percent and falls
more than 3.9 feet high (Adams, 1994).

Brown trout were introduced into Colorado streams in the early 1880s and have supplanted many of the
native species, as well asintroduced trout speciesin Forest drainage systems. This speciesis able to out-
compete other trout species, and it can survive in warmer water and lower oxygen levels (Pijoan, 1985).
Brown trout prey on other species of trout and compete with them for food and space

(Sublette et al., 1990). Brown trout spawn from fall into winter.

Environmental Baseline

Brook trout populations on the ARNF generally have a stable trend. Of six populations monitored

(see Table BR - 74), because data points are few in number with several yearsintervening, it is difficult
to determine population trends in the streams. Within the project area, brook trout are the dominant
aquatic species and are present in Clear Creek (downward trend) and Vasquez Creek (upward).

Table BR - 74. Brook Trout Abundance and Trend Data on the ARNF

Stream Name Years Surveyed ‘

Vasquez Creek 1990 1992 2001 2004
fish/mile 0 8 414 258
St. Louis Creek 1978 1986 1987 1988 2000 2003 2005
fish/mile 317 612 201 1647 1973 3408 531
Kinney Creek 1992 1997 2000 2003
fish/mile 239 387 143 432
Little Muddy Creek 1979 1992 2000 2006 2009
fish/mile 0 352 1083 1175
Deadman Creek 1981 2000 2004 2008
fish/mile 211 1503 105 1557
WFK Clear Creek 1973 1994 1995 1999 2000 2001 2009
fish/mile 0 198 271 860 798 883

Brown trout populations have fluctuated considerably in the streams during the period that monitoring has
been conducted (see Table BR - 75). Biological monitoring conducted at 10 locations on the Eagle River
annually from 1990 through 2003 documents that brown trout population estimates “ peaked” in varying
years from 2001 through 2003, depending on the station. For example, below Redcliff, brown trout
“peaked” in 2001; above Belden, the peak was in 2003. The numbers at various stations seem to be
evenly divided among 2001, 2002, and 2003 (Hebein, 2006). There are electrofishing data for the Blue
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River below Dillon Dam from 1985 through 1994. Sampling in that reach was not conducted between
1995 and 2000. In fall 2001, the number of brown trout per mile just below the dam stood at 2,880, which
was more than any previous sampling period (Hebein, 2006).

Table BR - 75. Brown Trout (Sa/mo trutta) Population Estimates on the ARNF

Stream Name Years Surveyed

Big Thompson 1974 1987 1989 2000
fish/mile 195 333 555 1149
Nunn Creek 1981 2000 2003 2004 2006 2008
fish/mile 106 1475 97 90 2250 2270
Cache la Poudre 1994 2000 2001 2002
fish/mile 817 1790 1199 258

Estimated Effects and Rationale
Action Alternatives

The potential for action alternativesto affect trout is based on whether MIS habitats, both stream and
open water, are likely to be affected.

Direct Effects

Key Habitat Change

Key habitat was not quantified for brook and brown trout. All analyses were conducted on MIS habitat
(streams, lakes, and ponds).

Management Indicator Habitat Change

Table BR - 76 and Table BR - 77 provide estimated direct impacts on open waters on the ARNF. The
footprints of al the action alternatives would encroach on stream habitats, as would the construction and
sensitivity zones. Overall, impacts from the aternative footprints would be relatively small. Impacts from
the Preferred Alternative would range from 0.2 acres (Minimum Program 55 or 65mph) to 1.0 acre
(Maximum Program 55 or 65mph).

Six aternatives would affect 0.2 acres of open water (Iakes and ponds): Minimal Action, Advanced
Guideway System, Dual-Mode Bus in Guideway, Diesel Busin Guideway, Minimum Program Preferred
Alternative (55 mph), and Minimum Program Preferred Alternative (65 mph). The Rail with
Intermountain Connection alternative would disturb 0.3 acres, while the two Six-Lane Highway
alternatives would disturb 0.4 acres of open water. At 1.2 acres, the Combination Six-Lane Highway with
Rail and Intermountain Connection alternative would disturb the greatest amount of open water. The
Reversible HOV/HOT Lanes, the Maximum Program Preferred Alternative (55 or 65mph), and all other
Combination alternatives would disturb between 0.7 and 1.1 acres of open water habitat. The maximum
impacts from the action alternatives would represent less than 0.001 percent of the open water resources
of the ARNF (13,400 acres).

Table BR - 76. Direct Impacts on Open Waters (acres of open water): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS Combination 6-Lane Highway with AGS

55 mph 65 mph 55 mph 65 mph

Data provide the minimal to maximum impacts for the Preferred Alternative.
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Table BR - 77. Direct Impacts on Open Waters (acres of open water): Action Alternatives
Evaluated in the Draft PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane

Rail Dual-Mode  Diesel Six-Lane | Six-Lane Reversible/  Highway Six-Lane Six-Lane Highway
Minimal  with Bus in Bus in Highway | Highway HOV/HOT with Railand  Highway Highway with  Diesel Bus in
Action IMC = AGS Guideway Guideway | 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway

ARNF 0.2 03 | 0.2 0.2 0.2 0.4 0.4 0.7 1.2 1.0 11 11

Table BR - 78 and Table BR - 79 provide estimated direct impacts on streams on the ARNF, in linear
feet of stream. Stream habitat for trout species also would be disturbed by construction activities for the
action alternatives. The least amount of stream disturbance would result from the Minimal Action,
Transit, and Minimum Program 55 or 65mph alternatives (feet). The Highway alternatives would disturb
from 1,949.4 to 2672.9 linear feet, the Combination alternatives would disturb from 3317.1 to 3638.3
linear feet, and the Maximum Program 55 or 65mph aternatives would disturb 3317.1 linear feet. These
affected stream reaches represent approximately 0.4 percent of perennial streams.

Table BR - 78. Direct Impacts on Open Waters (linear feet of stream): Preferred Alternative

Minimum Program Maximum Program

Specific Highway Improvements with AGS 6-Lane Highway with AGS
55 mph 65 mph 55 mph 65 mph

ARNF 840.5 840.5 3317.1 3317.1

Data provide the minimal to maximum impacts for the Preferred Alternative.

Table BR - 79. Direct Impacts on Streams (linear feet of stream): Action Alternatives
Evaluated in the Draft PEIS

Combination Combination
Six-Lane  Combination Combination Six-Lane
Rail Dual-Mode | Diesel Bus | Six-Lane @ Six-Lane Reversible/ Highway Six-Lane Six-Lane Highway

Minimal  with in in Highway & Highway HOV/HOT with Rail and Highway Highway with  Diesel Bus in
Action IMC AGS Guideway = Guideway = 55 mph 65 mph Lanes IMC with AGS Dual-Mode Guideway

ARNF | 840.5 | 840.5 | 840.5 840.5 840.5 1949.3 1940.5 2672.9 3638.3 3317.1 3444.8 3444.8

Population Change

Therelatively small amount of stream disturbance from construction is unlikely to reduce trout
populations. Indirect effects that decrease habitat quality may affect some population segments.
Reduction of these effects will be developed as part of the Preferred Alternative, which would help
maintain and possibly increase population numbers. The resultant effect on individual trout from loss of
aquatic habitat would be increased difficulty in rearing young and foraging. In response, trout may have
difficulty finding new suitable breeding habitat, possibly causing them to fail in their attempts at
reproduction. Increased difficulty in foraging and reproducing would add stress to the local population
and may cause a declinein the local population, but may or may not cause a viability risk to the species
overal.

Indirect and Cumulative Effects

In Clear Creek County, induced traffic from alternatives would not be expected to induce growth, based
on past growth trends. Susceptibility to changes in population due to induced or suppressed travel demand
would be limited to Eagle and Summit counties, outside ARNF lands. Clear Creek County is not expected
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to experience growth-inducing effects from project alternatives (see Chapter 3, Section 3.9 of the Draft
PEIS).

Continued human population growth, associated developments, and planned land use changes on lands
adjacent to the ARNF, especially in Clear Creek County, have the potential to affect aquatic habitats from
increased runoff rates and the amount of sedimentation and contamination that would occur in area
streams. Increased runoff rates also cause stream channelization, which, along with decreases in water
quality, would degrade fishery habitat values.

CDOT iscurrently evaluating measures to reduce the amount of winter maintenance material entering
stream systems, even though with the addition of traffic lanes for the Highway and Combination
alternatives, more material would be applied. Construction of alternatives, although directly affecting
aguatic habitats, also would provide an opportunity in these areas to improve aquatic habitat and mitigate
impacts that occurred during the origina construction of 1-70. Such mitigation is part of the design of the
action alternatives.

Effects of No Action

Under the No Action Alternative, no construction-related effects would occur and no additional 1oss of
stream habitat would occur as aresult of project activities. However, growth and land use conversion
would continue to affect streams and riparian habitats. Conversely, fewer opportunities would be realized
to capture greater amounts of road runoff and to improve stream habitat along the highway.

Effects Summary

Most of the impacts on stream habitat and on trout would occur during construction activities. Increases
of contamination and sedimentation, however, would also be likely to occur with the addition of lanes,
transportation modes, and volumes. Conversely, construction also would provide an opportunity to reduce
the current impact levels that occur from roadway runoff of contaminants and from winter maintenance
materials, as well asto improve reaches of stream habitat that were negatively affected by the original
I-70 construction.

Based on the above evaluations, none of the action alternatives would create any viability risk (the
potential for populations to substantially decrease) for trout. None of the alternatives being considered for
this project would threaten the viability of trout within the Corridor area of influence, on the ARNF, or in
Colorado.

Effects on brook and brown trout and their habitat associated with the No Action Alternative may include
similar levels or even gradual increases of road maintenance materials runoff and sediment loading of
aquatic habitats and wetlands. This assumes no additional construction of drainage or water quality
mitigation measures in the Corridor.

Colorado River Cutthroat Trout (Oncorhynchus clarki pleuriticus), MIS

Colorado River cutthroat trout isaMIS for the ARNF, aswell as a Region 2 Forest Service Sensitive
Species. This speciesis designated a MIS for montane riparian habitats and wetlands (USDA, 1997). See

Fish under Section BR.4.1.1 Sensitive Species of this report for more information about the
distribution, natural history, environmental baseline, and proposed project effects. That section also
presents a Determination of Effects and Rationale as a sensitive species. Colorado River cutthroat trout
are known on the ARNF from the upper reaches of the Colorado River in Grand County, and from Little
Muddy and Kelly creeks on the Sulphur District in Grand County.

Information from the USFS (2000) indicated that conservation popul ations do not occur in the Corridor
near the ARNF. However, individuals have been recorded at locations near the Corridor in the Blue and
Eagle river drainages. Locations in the Blue River drainage include Polk and Meadow creeks and Dillon
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Reservoir. Records in the Eagle drainage include Berry and Black Gore creeks, and Miller, Booth, and
Pitkin creeks in the upper and middle Gore Creek drainage, as well as Gore Creek itself.

Effects Summary

Open water habitat for trout would be disturbed by all of the action alternatives. Impact tables for this
disturbance were presented in Section O for brook trout and brown trout species on the ARNF. Open
water disturbance on the ARNF would range from 0.2 to 1.1 acres. All action alternatives would disturb
less than 1 acre of open water except for Combination Six-Lane Highway with Rail and Intermountain
Connection and the two Combination alternatives with Dual-Mode and Diesel Bus in Guideway,
disturbing 1.2, 1.1, and 1.6 acres, respectively. The maximum open water disturbance figure represents
approximately 0.01 percent of the 14,000 acres of open water on the ARNF.

Stream habitat for trout would be disturbed by al of the action alternatives. Impact tables for this
disturbance were presented under the discussion for brook trout and brown trout species on the ARNF.
Stream disturbance on the ARNF would range from 840.5 to 3638.3 linear feet. Minimal Action and the
Transit alternatives (except for Rail with Intermountain Connection) would disturb from 840.5 linear feet.
The Highway aternatives would disturb from 1940.5 to 2672.9 linear feet. The greatest stream habitat
disturbance would result from the Combination aternatives (3317.1 to 3638.3 linear feet). The maximum
stream disturbance figure represents approximately 0.4 percent of the 1,937 miles of perennia streams on
the ARNF.

None of the action alternatives would create disturbance in the drainages that contain Colorado River
cutthroat trout on the ARNF. Due to the high level of concern for Colorado River cutthroat trout viability,
additional Forest Standards and Guidelines were developed to greatly restrict management-rel ated
disturbance near stream reaches known to contain this trout. The Standards and Guidelines were designed
to achieve the goals of perpetuating water-related values and sustaining riparian areas. Differences among
action alternatives would not be measurable forest-wide, and even the variations at the project level would
not have measurable differences for the trout habitat.

Based on the above evaluations, none of the action alternatives would create any viability risk (the
potential for populations to substantially decrease) for the Colorado River cutthroat trout. None of the
aternatives being considered for this project would threaten the viability of Colorado River cutthroat trout
within the planning area, on the ARNF, or in Colorado.

The No Action Alternative would result in a continuation of the adverse impacts on water quality from
sedimentation and materials used for winter highway maintenance.

Greenback Cutthroat Trout (Oncorhynchus clarki stomias), MIS

Greenback cutthroat trout is designated as a MIS for the ARNF, as well as being afederally listed
threatened species. This speciesis a MIS for montane aguatic environments (USDA 1997). Section
BR.3.1.3 of thisreport should be referenced for distribution, natural history, environmental baseline,
including population information, proposed project effects, and viability determination as a management
indicator species.

The greenback cutthroat trout currently occursin 61 sites that total 410 acres of lakes and 100 miles of
stream habitat in the upper tributaries of the South Platte and Arkansas River drainages (USFWS, 1998).
Nine “historic” populations remain that have been identified through recovery efforts conducted since
1973. Pure greenbacks have been introduced in 52 additional streams and lakes within the species historic
range. At present, 20 populations are believed to stable self-sustaining populations. The “historic”
populations are located in the higher elevations of the species’ historic range, probably because of less
habitat disturbance and less accessibility to humans than occurred in the lower elevations

(USFWS, 1998).
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Greenback cutthroat trout in the Clear Creek population may be directly affected by construction or road
effect zone impacts such as increased runoff volume, runoff of highway maintenance solutions, and
sedimentation. However, the viable Dry Gulch greenback cutthroat trout populations occur upstream of |-
70 by approximately 400 feet or more, which minimizes the potential for direct impacts. The maintenance
of stream barriers between Clear Creek and Dry Gulch isimperative in maintaining the pure strain of
greenback cutthroat in Dry Gulch. The Clear Creek population is unlikely to be reproducing, may aready
be affected by heavy metal contamination, and may exist due to trout migrating from Dry Gulch

(B. Rosenlund pers. comm. with L. Hettinger, 2004).

Direct impacts on habitat for this speciesin Clear Creek include 0.49 acresin the 1-70 footprint zone and
0.14 acresin the construction disturbance zone. However, any water depletions may affect this Platte
River basin species.

Effects Summary

Direct impacts on habitat for the greenback cutthroat trout will result from construction of all action
alternatives, where construction would include impacts in sensitive portions of the occupied habitat in
Clear Creek. Temporary indirect effects are al'so possible if water depletions are required for construction
and if contaminants or sedimentation affects greenback cutthroat trout habitat in upper Clear Creek.
However, additional sediment control features are designated as part of the Preferred Alternative, as are
BMPs that are mandated by CDOT. The additional sediment control and the best management practices
are expected to the maintain water quality of upper Clear Creek. After considering the above, it was
determined that the action alternatives may affect individual greenback cutthroat trout and perhaps the
local population in upper Clear Creek, but not the viable population in Dry Gulch. However, thereis no
viability risk for thistrout (the potential for the population to substantially decreaseis unlikely), and none
of the project alternatives would threaten the viability of this species in the planning area or in the state.

The No Action Alternative would result in a continuation of the adverse impacts on water quality from
sedimentation and materials used for winter highway maintenance.

BR.4.3 Summary of Determinations/Estimation of Effects (Before
Implementing Mitigation)
Table BR - 80 summarizes determinations/estimated effects. Most species that live in aguatic
environments or depend directly on water for habitat were determined to be “ affected” until water
regquirements are known for specific projects. Also, some temporary effects from construction runoff may
affect water habitats. Mitigation measures that are an integral part of the description of the alternative that
include sediment traps on new sections of roadways would reduce contaminant runoff from new lane
addition areas. Table BR - 80 isasummary of all species that have been analyzed in this document after
having been carried forward from Table BR - 2, Table BR - 3, and Table BR - 4.
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Table BR - 80. Summary of Estimated Effects

Impact Determination®

Transit Alternatives
(includes Preferred

c
il
=
<
©
E
£
=

No Action
Highway
Alternatives
Combination
Alternatives

Common Name Scientific Name

Federally Listed Species

LAA, [LAA, LAA, LAA, [LAA,

Canada lynx Lynx canadensis FT NcEL | pceL | pceL | PcEL | PCEL
Least tern Sterna antillarum FE NE LAA LAA LAA | LAA
Piping plover Charadrius melodus FT NE LAA LAA LAA | LAA
Whooping crane Grus americana FE NE LAA LAA LAA | LAA
Bonytail chub Gila elegans FE NE LAA LAA LAA | LAA
Colorado pikeminnow Ptychocheilus lucius FE NE LAA LAA LAA | LAA
Humpback chub Gila cypha FE NE LAA LAA LAA | LAA
Razorback sucker Xyrauchen texanus FE NE LAA LAA LAA | LAA
Pallid sturgeon Scaphirhynchus albus FE NE LAA LAA LAA | LAA
Greenback cutthroat trout Oncorhynchus clarki stomias FT, FS-MIS NE LAA LAA LAA | LAA
Western prairie fringed orchid | Platanthera praeclara FT NE LAA LAA LAA | LAA
Ute ladies’-tresses orchid Spiranthes diluvialis FT NE LAA LAA LAA | LAA

USFS-Sensitive Species

MAIL, [ MAII, | MAII, MAII, | MAII,

Pygmy shrew Sorex hoyi montanus FS-S NCEL | NCEL | NcEL | NcEL | NCEL
] . MAIl | MAII, | MAII, MAII, | MAIL,
River otter Lontra canadensis FS-S NCEL | NCEL | NCEL | NCEL | NCEL

. . MAIL, | MAII, | MAII, MAII, | MAIL,
American marten Martes americana FS-S NCEL | pceL | pceL | pcEL | PCEL
. . MAIL, | MAII, | MAII, MAII, | MAIL,
North American wolverine Gulo gulo luscus FS-S NCEL | pceL | pceL | pcEL | PCEL
. . . MAIl | MAIIl, | MAII MAII | MAII
Bighorn sheep Ovis canadensis FS-S, FS-MIS NCEL | pceL | pceL | pcEL | PCEL
Bald eagle Haliaeetus leucocephalus FS-S NI MAII MAII MAIl [ MAII
Northern goshawk Accipiter gentilis FS-S NI MAII MAII MAIl | MAII
American peregrine falcon Falco peregrinus anatum FS-S NI MAII MAII MAIl | MAII
White-tailed ptarmigan Lagopus leucurus FS-S NI MAII MAII MAIl | MAII
Boreal owl Aegolius funereus FS-S NI MAII MAII MAIl | MAII
Flammulated owl Otus flammeolus FS-S MAII | MAII MAII MAII | MAII
Black swift Cypseloides niger FS-S NI MAII MAII MAIl [ MAII
Brewer’s sparrow Spizella breweri FS-S NI MAII MAII MAIl | MAII
American three-toed - . . FS-S NI MAII MAII MAII [ MAII
Picoides tridactylus dorsalis
woodpecker
Olive-sided flycatcher Contopus cooperi FS-S NI MAII MAII MAIl | MAII
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Impact Determination®

(%]
E 3
= T E)
2 s Sy 2
S e 3 g3da
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Common Name Scientific Name Status® = = = IT< O<=
Boreal toad Bufo boreas boreas FS-S, FS-MIS MAIL, | MAII, | MAII, MAIL, | MAII,
NCEL | NCEL [NCEL |NCEL [ NCEL
Northern leopard fro Rana pipiens FS-S MAII, | MAIL ) MAII, MAIL, - MAII,
P 9 PP NCEL | NCEL |NCEL |NCEL | NCEL
Colorado River cutthroat trout | Oncorhynchus clarki pleuriticus | FS-S, FS-MIS NI MAII MAII MAIl | MAII
Bluehead sucker Catostomus discobolus FS-S NI MAII MAII MAIl | MAII
discobolus
Flannelmouth sucker Catostomus latipinnis FS-S MAIl | MAII MAII MAIl [ MAII
Harrington’s Beardtongue Penstemon harringtonii FS-S MAIl | MAII MAII MAIl [ MAII
Front R'ang'e or Ro_cky Potentilla rupincola FS-S MAII | MAII MAII MAIl [ MAII
Mountain cinquefoil
Narrow-leaved moonwort Botrychium lineare FS-S MAIl | MAII MAII MAIl [ MAII
Paradox moonwort Botrychium paradoxum FS-S MAIl | MAII MAII MAIl [ MAII
Upswept moonwort Botrychium ascendens FS-S MAIl | MAII MAII MAIl [ MAII
Altai cotton-grass Eriophorum altaicum var. FS-S NI NI NI NI NI
neogaeum
Autumn willow Salix serissima FS-S NI NI NI NI NI
Baltic sphagnum Sphagnum balticum FS-S NI NI NI NI NI
Budding monkeyflower Mimulus gemmiparus FS-S NI NI NI NI NI
Dwa_lrf raspberry [R_ubus Cylactis FS-S MAIl [ MAII MAII MAIl [ MAII
arcticus var. acaulis]
Hoary willow Salix candida FS-S NI NI NI NI NI
Kotzebue’s grass-of-Parnassus | Parnassia kotzebuei FS-S NI NI NI NI NI
Lesser bladderpod Utricularia minor FS-S NI NI NI NI NI
Lesser panicled sedge Carex diandra FS-S MAII | MAII MAII MAII [ MAII
Livid sedge Carex livida FS-S NI NI NI NI NI
Yellow lady’s-slipper Cypripedium parviflorum (=C. FS-S NI NI NI NI NI
calceolus ssp. Parviflorum)
Park milkvetch Astragalus leptaleus FS-S MAII | MAII MAII MAII | MAII
Porter's feathergrass Ptilagrostis porteri FS-S NI NI NI NI NI
Roundleaf sundew Drosera rotundifolia FS-S NI NI NI NI NI
Simple kobresia Kobresia simpliciuscula FS-S MAIl | MAII MAII MAII | MAII
Colorado tansy-aster Machaeranthera coloradoensis | FS-S NI NI NI NI NI
Slender cotton-grass Eriophorum gracile FS-S NI NI NI NI NI
Hall's fescue Festuca hallii FS-S NI NI NI NI NI
Sphagnum Sphagnum angustifolium FS-S NI NI NI NI NI
Selkirk’s violet Viola selkirkii FS-S MAII | MAII MAII MAIl | MAII
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(%]
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= T E)
2 s Sy 2
B i3] 3 o8a
5 = < >2 T2
=] [ = S s Scog
2 £ @ Zc Z8|E S
s | £ 8§ 22§89
Common Name Scientific Name Status? = = = I< O<=
USFS MIS
WRNF
PEU, | PEU, |[PEU, PEU, | PEU,
Elk Cervus elaphus FS-MIS HEU, [HEU, |HEU, HEU, | HEU,
NCEL | PCEL |PCEL |PCEL |[PCEL
NS . L PEU, |PEU, PEU, | PEU,
Virginia’s warbler Vermivora virginiae FS-MIS NI HEU HEU HEU |HEU
. PEU, |PEU, PEU, | PEU,
All trout All species FS-MIS NI HEU HEU HEU | HEU
. . . PEU, |PEU, PEU, | PEU,
Aquatic macroinvertebrates All species FS-MIS NI HEU HEU HEU | HEU
ARNF
PEU, | PEU, |[PEU, PEU, | PEU,
Elk Cervus elaphus FS-MIS HEU, | HEU, [HEU, HEU, | HEU,
NCEL | PCEL |PCEL |PCEL | PCEL
PEU, | PEU, |PEU, PEU, | PEU,
Mule deer Odocoileus hemionus FS-MIS HEU, | HEU, [HEU, HEU, | HEU,
NCEL | PCEL |PCEL |PCEL |[PCEL
PEU, | PEU, |[PEU, PEU, | PEU,
Bighorn sheep Ovis canadensis FS-S, FS-MIS HEU, [HEU, |HEU, HEU, | HEU,
NCEL | PCEL |PCEL |PCEL | PCEL
. - . PEU, |PEU, PEU, | PEU,
Hairy woodpecker Picoides villosus FS-MIS NI HEU HEU HEU | HEU
. PEU, |PEU, PEU, | PEU,
Pygmy nuthatch Sitta pygmaea FS-MIS NI HEU HEU HEU |HEU
. . - . PEU, |PEU, PEU, | PEU,
Mountain bluebird Sialia currucoides FS-MIS NI HEU HEU HEU |HEU
. ) ) . PEU, |PEU, PEU, | PEU,
Warbling vireo Vireo gilvus FS-MIS NI HEU HEU HEU |HEU
) , ) . . PEU, |PEU, PEU, | PEU,
Wilson’s warbler Wilsonia pusilla FS-MIS NI HEU HEU HEU | HEU
. (Salvelinus fontinalis and _ PEU, |PEU, PEU, |PEU,
Trout species (brook, brown) Salmo trutta) FS-MIS NI HEU HEU HEU | HEU
PEU PEU PEU | PEU
Boreal toad Bufo boreas boreas FS-MIS NCEL HEU HEU HEU | HEU
. . - PEU PEU PEU | PEU
Colorado River cutthroat trout | Oncorhynchus clarki pleuriticus | FS-MIS NI HEU HEU HEU | HEU
PEU PEU PEU | PEU
G back cutthroat trout hynch larki i FT, FS-MIS HEL
reenback cutthroat trou Oncorhynchus clarki stomias HEL HEL HEL | HEL

Status

FE = Federally listed as endangered
FT = Federally listed as threatened
FS-S = Listed as Forest Service sensitive

USFS Determinations
NI = No Impact

MAII = May adversely impact individuals but not likely to result in a
loss of viability in the Planning area nor cause a trend to federal
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FC = Federal candidate for listing listing.
FS-MIS = Management Indicator Species LRLV = Likely to result in loss of species viability
blmpact Determinations MIS Determinations
Federal Determinations PEU = Population Effects Unlikely
NE = No Effect HEU - Habitat Effects Unlikely
LAA = Likely to Adversely Affect PEL = Population Effects Likely
NLAA = May Affect, Not Likely to Adversely Affect HEL = Habitat Effects Likely

Other PEIS Determinations
PCEL = Positive Wildlife Crossing Effects Likely
NCEL = Negative Wildlife Crossing Effects Likely

* Action alternatives would have relatively greater impacts on occupied habitats than the No Action Alternative. Impacts associated with action alternatives
would increase proportionally to the amount of occupied area that could be disturbed from each action alternative or with increasing recreational visitor use.

BR.4.4 Responsibility for a Revised Biological Evaluation

This Biological Report was prepared based on the best currently available scientific information. If the
action is modified in a manner that causes effects not considered, or if new information becomes available
that reveals that the action may affect endangered, threatened, proposed, or sensitive species in a manner
or to an extent not previously considered, a new or revised Biological Report would be required.

BR.4.5 Monitoring

Population trend monitoring for MIS is appropriate at a broad scale and not conducted on a project-level
basis. Monitoring to evaluate the effectiveness of treatment design for some species is recommended and
should be addressed further in Tier 2 processes. Results may be used as the basis to modify project design
in the future.

BR.4.6 Wildlife Linkage Interference Zone Mapping

The following figures provide individual maps of each of the 15 wildlife linkage interference zones
identified by the ALIVE Committee throughout the Corridor.
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EXECUTIVE SUMMARY

Roadside vegetation is exposed to a variety of biotic and abiotic stresses that can impact
plant health. Drought, pollution, disease, insects, lack of nutrients, and roadbed
management practices may potentially act alone or synergistically to adversely affect
plants in proximity to the roadside. To date, little published research documents the
impacts of certain deicers on vegetation in relationship to other potential stresses. This
study provides an ecological impact assessment of factors affecting the health of roadside
vegetation in the state of Colorado including potential biotic and abiotic plant stressors

and deicer applications. Five main objectives were investigated:

1. Determination of the extent and mode of Colorado roadside vegetation
exposureto deicers and therelationship to tree health

2. Evaluation of photosynthesis and leaf level gas exchange in Colorado
roadside conifersprior to and over a deicing season

3. Laboratory investigation and comparison of the effects of various
sand/salt mixtures and liquid deicers on plant health, photosynthesis,
and seed germination

4. Assessment of leaf water status in conifer trees within designated plots
accounting for the presence of drought stressprior to and throughout the
deicing season

5. Direct and indirect assessment of other factors potentially deleterious to
roadside vegetation including: pollution, nutrient availability, disease,

and insect impactsin areas where deicer stress may be a concern.



The extent and mode of Colorado roadside vegetation exposure to
deicersand therelationship to tree health

Conifers at study sites along Colorado roadways exhibited substantial foliage damage not
seen in their counterparts away from the roadside environment. The patterns and
characteristics of foliar injury in these trees conform to previously reported deicing salt
damage patterns, including exposure to magnesium chloride. Damage to photosynthetic
tissue characteristically occurred as necrosis and chlorosis in the needle tips, with tissue
death advancing to the needle base. Damaged older foliage tended towards premature

abscission, resulting in less needle retention and thinner overall crown vegetation.

Deicing salt contamination can also be linked as the causal factor in foliage damage in
Colorado pines through the presence of significantly elevated salt levels in roadside soils
and tree tissues. Soil pH, total soluble soil salts, and soil sodium levels were higher in
roadside soils compared to soils at a distance from the roadside. Needle sodium,
magnesium, and chloride as well as twig sodium and chloride contents were significantly
elevated in tree foliage along the roadside. Foliage damage in roadside conifers also was
correlated significantly and very robustly with the presence of salt ions in plant tissues.
As the sodium (R* = 0.611, p < 0.0001) and chloride (R* = 0.696, p < 0.0001) content in
needle tissues increased, so did observed levels of foliar injury in Colorado roadside
pines. Across all sites, chloride content in needle tissue correlated with foliage damage
more strongly than any other factor examined in the study. Additionally, levels of
sodium and chloride in the tissues of Colorado roadside ponderosa and lodgepole pines
exceed levels known to damage foliage even in late fall, indicating that salts remain in the

needle tissue causing year-round and long-term stress to the exposed trees.

A direct and damaging deicer splash zone exists due to snow plowing and passing
vehicular traffic along Colorado highways. In addition, aerial drift of deicing particles
contributed to salt accumulation in tissues that exceeded reported background levels for

pines trees even over 100m (328 feet) from the roadway. Conifer needle surface deposits
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consisting of magnesium, sodium, and chloride salts as well as fine rock particulates are
likely a product of roadside deicing practices and were noted in study trees as far away as

115m (377 feet) in some locations.

Photosynthesis and leaf level gas exchange in Colorado roadside

conifersprior to and over a deicing season

During the late winter and early spring, leaf-level photosynthesis rates in roadside trees
were significantly reduced compared to their counterparts away from the roadside
environment. This finding concurs with other studies establishing that salinity reduces
the rate of photosynthesis. In contrast to the deicing season, no significant differences in
photosynthesis rates or other gas exchange parameters between roadside and off-road
conifers were observed in the summer and late fall. The leaching of salt ions from
roadside soils and plant tissues may account for this difference, as well as imply that a
certain level of physiological recovery is possible for roadside trees during the growing

season.

Total canopy photosynthesis is reduced in Colorado roadside trees due to the greater
levels of chlorotic and necrotic foliage as well as the reduced amount of tree needle
retention. The presence of non-viable foliage and the premature abscission of needles
decreases the available photosynthetic area, and therefore the overall photosynthetic
capacity of the tree. A decline in photosynthetic capacity in turn leads to decreased

growth rates and a loss of plant vigor.

Measures of soil salinity and sodicity exhibited significant but weak negative correlations
with fall photosynthesis rates in Colorado conifers indicating that soil salinity may inhibit
tree physiology through osmotic stress. While negative correlations of photosynthetic
rates and the presence of salt ions in plant tissues have been reported in controlled
experiments, these correlations were not found in this field study. Additionally, stomatal

diffusion of water vapor and carbon dioxide may have been impaired in roadside trees
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during the deicing season due to the presence of a heavy coating of resuspended road
particulates on the needles of study site trees.

Comparison of the effects of various sand/salt mixtures and liquid

deicerson plant health, photosynthesis, and seed ger mination

Deicer exposure caused significant foliar injury in saplings of ponderosa and lodgepole
pine during controlled greenhouse experiments, with exposure to higher concentrations of
the magnesium chloride (MgCl,) based deicer FreezGard leading to complete sapling
mortality. Patterns of tissue necrosis in deicer-exposed saplings were similar between
deicers types and corresponded with observed foliar injury at study field sites along

Colorado highways.

Overall, exposure to the MgCl, deicer was far more deleterious to sapling health and
physiology than exposure to sand/salt. As magnesium has not demonstrated appreciable
phytotoxicity or significant correlations with foliage damage in the field, the likely cause
of sapling injury in this case stems from chloride exposure. In this case, chloride toxicity
may be exacerbated due to the heavier concentration of chloride anions per application of

FreezGard compared with an application of sand/salt.

Strikingly, direct foliar contact with the MgCl, deicer was far more injurious to saplings
than exposure to MgCl, through the soil matrix. Aerosolized MgCl; deicer appears to act
equivalently to NaCl spray as a non-selective herbicide, with conifers demonstrating
particular sensitivity. Ponderosa pine saplings demonstrated immediate (1 hour)
physiological sensitivity to foliar applications of MgCl, deicer (FreezGard). Net carbon
assimilation (photosynthesis), A, and water use efficiency, WUE, in P. ponderosa
saplings decreased precipitously upon application of any concentration of aerosolized
MgCl,. A clear concomitant reduction in stomatal conductance, gs, was not observed
however, implying a potential reduction in the capacity of leaf mesophyll cells to fix
carbon. Additionally, P. contorta saplings exposed to full strength MgCl, deicer through
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the soil demonstrated a possible physiological inhibition in response to osmotic stress.
Depressed levels of net carbon assimilation, stomatal conductance, transpiration, and

corresponding higher water use efficiency were observed in these saplings.

As exposure to deicer concentrations increased, germination percentages decreased in
western wheat grass (Pascopyrum. smithii), green needle grass (Stipa viridula) and Idaho
fescue (Festuca idahoensis). Of the three species evaluated, P. smithii demonstrated the
highest overall deicer germination tolerance, followed by S. viridula and F. idahoensis.
The least amount of germination was seen in Ice Ban, Caliber M-1000, Caliber M-2000,
and CDOT MgCI, (FreezGard). Seeds exposed to Sand/Salt had significantly higher
germination than any other salts tested, as would be expected considering the lower level
of salinity of the deicer.

Surprisingly, non-viable seeds did not correlate with increasing deicer concentration but
instead were only significantly higher at the intermediate or 10% deicer concentration
level. This suggests that germination suppression by deicers is not a function of toxicity,
but is due instead to osmotic inhibition. However, in this case, confounding fungal

contamination may explain these results.

Only seeds previously exposed to MgCl, deicer (FreezGard) and Caliber M-1000
underwent full germination recovery after a period of deicer exposure. Seeds previously
exposed to NC-3000 and Ice Slicer displayed the least amount of germination recovery.
These data suggest that the suppression of seed germination by MgCl, deicer (FreezGard)
and Caliber M-1000 is a function of osmaotic inhibition, whereas germination suppression
by other tested deicers may be more related to an associated toxicity. Of the species
tested, P. smithii exhibited the greatest percentage of germination recovery X = 78.2%,
followed by S. viridula X = 69.2% and F. idahoensis X = 52.5%.

Impacts of MgCl, deicer (FreezGard) on germination percentages in a range of Colorado

native plants including Gaillardia aristata, Hilaria jamesii, Elymus trachycaulus, Bromus
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marginatus, Bouteloua gracilis, Picea engelmannii, Rudbeckia hirta, Pinus ponderosa,
and Chrysothamnus nauseosus produced similar results. Germination decreased as
exposure to deicer concentration increased. Seeds of P. engelmannii, E. trachycaulus, R
hirta, F. idahoensis, and G. aristata were prominently more sensitive to the deicer than
other seeds tested. Again, non-viable seeds occurred most often at intermediate salt
concentration exposures due to fungal contamination, suggesting that deicer stress may

act synergistically with environmental pathogens to impact seed viability.

Drought stress and leaf water statusin conifer trees

Drought stress in the roadside environment could not be linked to foliage injury in
Colorado roadside conifers. No significant differences were observed in water stress
between trees adjacent to roadside or distant from the roadside in either the winter or
throughout the growing season. Although roadside trees may experience higher levels of
insolation due to vegetative cover loss, these results indicate that water stress is not
directly contributing to tissue death in roadside vegetation. While significant differences
were seen in water stress by site location, water stress failed to significantly correlate
with distance from the roadside or any measure of foliar injury. Leaf tissue pre-dawn

water potentials also did not correlate with measures of salt exposure.

Impacts of pollution, nutrient availability, disease, and insect, animal,

and other abiotic damages on roadside conifer health and physiology

The surface profile of Colorado roadside soils was of relatively poor quality compared to
soils further away from the roadside environment. Roadside study site soils exhibited
significantly lower levels of major plant nutrients including total nitrogen, potassium,
calcium, and phosphorus. Additionally, soil organic matter and total organic carbon
content was significantly reduced adjacent to the roadbed than in soils further away.
Leaching of soil magnesium, potassium, and calcium cations due to the presence of

elevated sodium levels was also observed.



Decreases in soil organic matter, total nitrogen, and potassium levels correlated
significantly but very weakly with increased overall crown necrosis levels. In addition,
soil organic matter and total organic carbon content formed weak positive correlations
with fall leaf-level photosynthesis rates, indicating that nutrient availability in this case
may potentially affect net carbon assimilation. In contrast, as soil potassium, calcium,
and phosphorous levels and conifer needle and twig calcium increased, a corresponding
decrease in photosynthesis rates was observed. This depression may be related to overall
soil salinity as leaf-level photosynthesis rates were also reduced in relation to the overall
levels of total soluble salts in roadside soils.

Although significant degradation of the nutrient status was observed in roadside soils,
concomitant differences in nutrient status between the tissues of roadside and off-road
study trees was not observed. Only total organic carbon in conifer needle tissue was
significantly lower in roadside trees compared to their off-road counterparts. This
suggests that roadside soils although relatively nutrient depleted, still offer a sufficiency

of most mineral nutrients for vegetation growth and physiology.

Reduced organic carbon content in needle tissue correlated moderately with increased
foliar injury, and may be related to reduced total canopy photosynthesis in roadside trees.
Overall, these data suggest that in most cases, salinity in Colorado roadside soils does not
appreciably affect nutritional balance in the shoot and leaf tissues of lodgepole and
ponderosa pines.

Trees and soils along Colorado roadsides exhibited increased levels of pollutants and
trace metals than their counterparts away from the roadside environment. Specifically,
significantly elevated levels of sulfur in needle and twig tissue, nitrogen and copper in
needle tissue, and lead in twig tissue and soils were observed. Needle total sulfur
concentrations have been linked to stomatal uptake of sulfur dioxides, and needle

nitrogen concentrations to dry or wet deposition of atmospheric nitrous oxides.
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Needle and twig tissue sulfur content and needle tissue nitrogen and lead content
correlated weakly but significantly with observed levels of foliar necrosis. Although a
contribution to foliar injury is likely, changes in these factors explained only a small
amount of the variation in crown necrosis compared to the accumulation of salt ions in
plant tissues. Additionally, unlike reported patterns of salt injury, sulfur dioxide injury is

concentrated in new needle growth due to increased levels of foliar absorption.

Needle and twig sulfur contents, needle and soil cadmium contents, soil copper levels and
needle zinc contents all formed weak negative correlations with conifer photosynthesis
rates. These data suggest that pollutant exposure may contribute to some degree to

physiological depression in roadside conifers.

Although symptoms of ozone foliar injury in ponderosa pines are highly similar to
symptoms of salt foliar injury, ozone is a widely distributed pollutant capable of forest
impact on a regional scale. That foliar injury is significantly concentrated in the roadside

environment points instead to a localized causative agent.

Finally, study site trees exhibited only minor damage attributable to disease, insect,
animal and abiotic damage, unlikely to impact tree health and physiology. Previous
examinations of sodium-damaged ponderosa pines in Denver also exposed no fungi,

insects or nematodes that could be implicated as causal agents of foliar injury.

I mplementation Statement

Recommendations for future research include:
e investigations into methods designed to reduce the use and amount of deicing salt
on Colorado highways
e research into the impacts of non-chloride based deicers on roadside vegetation

e examinations of the application feasibility and ameliorative effects of soil
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additives such as gypsum

studies of methods to remove needle surface depositions in roadside trees
research on reducing vegetation deicer exposure through changes in application
methods and the use of protective barriers designed to minimize the deicer
splash zone and aerial drift of deicing particulates

investigations into salinity tolerances of other species potentially impacted by
deicer applications
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INTRODUCTION

Although the use of deicing chemicals remains important for road maintenance and
traffic safety, it has been well established that road deicers have potential deleterious
impacts on living organisms. It is also evident from the literature that roadside vegetation
in particular may be acutely affected. While many studies have looked at effects of
chloride-based deicers on roadside vegetation, less is known about whether comparable
effects are caused through exposure to newer magnesium chloride (MgCl,) based liquid
deicers. For example, although observations of harmful effects of high concentrations of
magnesium chloride on roadside foliage exist (Conner, 1993), to our knowledge, no
studies have examined liquid deicer effects on photosynthesis and gas exchange,

important physiological processes that influence plant health and vigor.

In addition, little published research documents the impacts of certain deicers on
vegetation in relationship to other potential roadside stresses. Roadside environments
may impose many potential biotic and abiotic pressures on a plant community.
Vegetation may be exposed to pollutants such as heavy metals, ozone, and sulfur dioxide.
The roadside soil structure may be compacted and nutrient availability low, while
increased levels of insolation along the roadway may lead to added drought stress. These
factors in turn may act synergistically to render vegetation more vulnerable to infection

by fungal or insect pathogens.

The goal of this research therefore, is to provide an ecological impact assessment of
deicing chemicals on roadside vegetation in the context of other abiotic and biotic plant
stresses. Firstly, this study documents both the presence and mode of deicer exposure for
Colorado roadside vegetation. Along Colorado highways, physiology and health were
evaluated in two native conifer species, ponderosa pine (Pinus ponderosa) and lodgepole
pine (Pinus contorta) prior to and during a deicing season. At the field study sites, these
same conifers also were assessed for the presence and potential impact of nutrient

availability, pollution, and pests or disease. Finally, this study compared the effects of



various liquid deicers and solid sand/salt mixtures on seed germination and conifer

sapling health and physiology in controlled laboratory conditions.

This research addressed five main objectives:

1.

Background

Determination of the extent and mode of Colorado roadside vegetation
exposure to deicers and the relationship to tree health

Evaluation of health and leaf level gas exchange in Colorado roadside
conifers compared to off-road conifers prior to and over a deicing
season

Laboratory investigation and comparison of the effects of various
sand/salt mixtures and liquid deicers on plant health, leaf level gas
exchange, and seed germination

Assessment of leaf water status in conifer trees within designated plots
accounting for the presence of drought stress prior to and throughout
the deicing season

Direct and indirect assessment of other factors potentially deleterious to
roadside vegetation including: pollution, nutrient availability, disease,

and insect impacts in areas where deicer stress may be a concern.

In the state of Colorado, an array of road deicers is used to melt snow and ice and

suppress dust during dry periods. During a snow event, the Colorado Department of

Transportation (CDOT) applies liquid magnesium chloride (MgCl,) deicer solution at

80gal/lane mile and sand/salt at 5001lbs/lane mile. For preventative deicing or anti-icing,
MgCl, is applied at 40gal/lane mile (Phillip Anderle Greeley CDOT, 2004 personal

communication). Other deicers utilized statewide include Ice Slicer and Caliber M-1000.

Salt is the active ingredient in most of these deicers, most commonly MgCl, or sodium

chloride (NacCl).

Commercial deicers may also contain inert binders and/or anti-

corrosives, which are proprietary and depend on the manufacturer.



The primary environmental impacts of deicers can be categorized by their main
components into chloride-based deicers, acetate-based deicers, and sand (Fischel, 2001).
Of primary concern to this study are the chloride based deicers NaCl and MgCl,, and
therefore they encompass the focus of the following literature review. The most
prominent chloride salt used as a deicer in North America is sodium chloride, consisting
of approximately 40% sodium and 60% chloride by weight (Environment Canada, 1999).

As such, most documented environmental impact involves sodium chloride based deicers.

Impacts of Deicing Salts on Roadside Vegetation: Deleterious deicing salt
impacts on roadside vegetation have been well established by numerous studies (Westing,
1969; Hall et al., 1972; Dochinger & Townsend, 1979; Bryson & Barker, 2002;)
including a negative impact on the foliage health of ponderosa pine in Denver, Colorado
(Spotts et al., 1972). From 1957- 1962, Spotts et al. observed what they characterized as
a “tipburn disease” of ponderosa pine in Denver, CO. They were not only able to induce
identical symptoms on pines with sodium chloride salts in solution, but were also able to
document that foliar chloride (CI") content was more closely related to foliar injury than
any other factor tested. Additionally, soil surrounding injured pines displayed
significantly higher soluble salt and chloride levels than soil surrounding healthy pines.
Damaged ponderosa pines along California roadways also displayed elevated sodium
chloride levels in tissues and adjacent soils, although damage from bark beetle infestation

was also present (Gidley, 1990).

Although both Mg®* and CI" are essential plant nutrients, excess Cl” can be harmful to
vegetation. Magnesium allows activation of numerous enzymes including those involved
in carbon fixation, is a component of chlorophyll, and is involved in protein synthesis
(Uno et al., 2001). CI" is a micronutrient, and is involved in photosynthesis and cell
division. Chloride is easily translocated, and rarely, if ever, deficient in nature (Hinz et
al., 2001). Chloride is considered the most toxic element of deicing salt, although
mechanisms of chloride accumulation in plant tissues remains poorly understood (Jones

et al., 1992). Sodium is a micronutrient in C4 plants, readily enters and is transported



within plants, and may be persistent and toxic within plant tissues (Jones et al., 1992).
Sodium may be more likely to accumulate in the woody tissues of stems (Dobson, 1991).

Pines in general are particularly noted for their sensitivity to roadside deicing salts
(Hofstra & Hall, 1970; Lumis et al., 1973; Barrick et al., 1979; Townsend, 1982; Kelsey
& Hootman, 1992; Bryson & Barker, 2002). Symptoms of salt damage in pines are
expressed primarily in older needle growth and include chlorosis and necrosis of needle
tissue beginning from the needle apex, with premature needle abscission, twig dieback,
growth suppression, and mortality occurring in more severe cases (Staley et al., 1968;
Hall et al., 1972; Lumis et al., 1973; Townsend, 1982; Hautala & et al., 1992; Kozlowski,
1997; Viskari & Karenlampi, 2000; Bryson & Barker, 2002). Foliar concentrations of
chloride have been established to be directly correlated with levels of tissue necrosis in
roadside trees (Holmes & Baker, 1966; Hofstra & Hall, 1970; Hall et al., 1972; Sucoff et
al., 1976; Townsend, 1982; Bogemans et al., 1989; Pedersen et al., 2000). Additionally,
symptom severity has also been associated with sodium content of foliage (Smith, 1970;
Spotts et al., 1972; Sucoff et al., 1976; Kelsey & Hootman, 1992; Bryson & Barker,
2002), or both sodium and chloride ions (Hofstra & Lumis, 1975; Lumis et al., 1976;
Northover, 1987; Viskari & Karenlampi, 2000;).

Effects of Deicing Salts on the Soil Matrix: Roadside vegetation may be either
directly affected by deicing chemicals through root or foliar uptake of salts, or indirectly
affected through deicer driven changes to the soil matrix. Deicing salts are plowed along
with snow onto the shoulder of the road. As the snow melts, dissolved salts move
overland until they percolate into the soil matrix or enter surface water systems. Through
the action of vehicular traffic, deicing salts may also be splashed on to soils adjacent to
the roadways or deposited further away through the drift of aerially suspended
particulates (Jones et al., 1992). Soil infiltration is dependent upon slope, drainage,
exposure (amount and distance from road), frost, and soil permeability (Langile, 1976;
Harrison & Wilson, 1985; Jones et al., 1992). Langile (1976) found that one season of

deicing on a newly opened highway significantly increased the presence of sodium (Na®)



and chloride (CI") ions in adjacent soils and plant tissues up to 61m away from the
roadbed.

As deicing salts accumulate in roadside soils, they indirectly impact roadside vegetation
through effects on soil structure, soil nutrient status, and through a reduction in soil
osmotic potential. Effects on soil structure are ion dependent; for example, chloride is
the principle anion contributing to soil salinity. The effects of chlorides on the soil
include swelling, deterioration of structure, decreased permeability and increased erosion
potential (Environment Canada, 1999). However chloride ions are highly soluble, and as
they do not readily volatilize, precipitate, or form complexes, they are freely transported
and leached out of the soil matrix relatively rapidly (Environment Canada, 1999; White
& Broadley, 2001; Norrstrom & Bergstedt, 2000; Westing, 1969). Chloride ions may
also complex with heavy metals, increasing their water solubility and likely translocation
into plant tissues (Environment Canada, 1999). Smolders and McLaughlin (1996)
reported that chloride enhanced the mobilization through the soil and plant uptake of the

toxic heavy metal cadmium (Cd).

An abundance of sodium ions also leads to harmful effects on soil structure. As sodium
ions leach through the ground adsorbing onto negatively charged soil particles, they may
replace other cations (usually calcium and magnesium) present in the organic fractions
and clay in the soil (Jones et al., 1992). When a soil is saturated with sodium and depleted
of calcium and magnesium, the soil becomes alkali and the pH may increase to as high as
10. Deicing salt treatments containing sodium have been documented to increase the pH
of the soil matrix and decrease the electrical conductivity of the soil due to Na* saturation
(Holmes, 1961; Bryson & Barker, 2002). At high pH values, the soil solution contains
bicarbonate and carbonate ions that tend to precipitate calcium (Ca®") and Mg®* as
carbonates, further destabilizing the soil structure (Bedunah & Trilca, 1977).
Additionally, Na* in roadside soils can disperse soil colloids, promoting accumulated

heavy metals to mobilize into ground water (Norrstrom & Bergstedt, 2000).



Magnesium compounds are also highly soluble and readily transportable (Environment
Canada, 1999), but in contrast, have a beneficial effect on soil structure, reducing erosion
and sediment loads in aquatic systems (Lewis, 1999). Magnesium is an important plant
nutrient and component of chlorophyll, although amounts to meet metabolic requirements
are low. Magnesium is thought not to be toxic even at high concentrations (Lewis, 1997),
but some contrary evidence exists for vegetation (Tobe et al., 2002). The primary
detriment to excess magnesium ions (Mg?") in roadside soils seems to be their potential
to contribute to heavy metal mobility (Fischle, 2001). Magnesium ions (Mg **) are better
able to compete for cation exchange sites than Na* for trace metals (Pb*, Cd**, Cu®,
Zn?*, Ni**, Cr**). Thus Mg?* may displace and mobilize heavy metals to a greater extent
than Na* (Amrhein & Strong, 1990).

When high levels of sodium and chloride ions cause deterioration of the soil structure,
permeability decreases and hydraulic conductivity is reduced. This in turn lowers the soil
osmotic potential, which can inhibit water and nutrient uptake by plants due to osmotic
imbalances, resulting in reduced shoot and root growth and drought like symptoms.
These changes also lead to increasing surface runoff, erosion, and poor aeration, further
creating deleterious conditions for roadside vegetation (Jones et al., 1992; Westing, 1969;
Environment Canada, 1999).

Additionally, when sodium from deicing salts becomes prevalent enough to significantly
participate in ion exchange processes within the soil matrix, the ion promotes extended
leaching of calcium, potassium, and magnesium base cations, and thereby affects the
nutrient status of roadside soils (Norrstrom & Bergstedt, 2000). High levels of sodium
also displace potassium and other important plant nutrients by commandeering ionic
carrier proteins during plant uptake (Jenning, 1976; Westing, 1969). Most of the
significant impact on soil ion exchange pools has been found to occur within 6m of the
roadbed, with salinity in roadside soils usually limited to within 9-12m of the roadbed
(Westing, 1969).



To summarize, elevated sodium and chloride levels in the soil matrix or plant tissue can
inhibit water and nutrient uptake by plants due to osmotic imbalances, resulting in
reduced shoot and root growth and drought like symptoms; cause nutritional imbalances
by disrupting and replacing the uptake of other nutrients; and lead to long term growth

inhibition and direct toxicity to the plant cells (Environment Canada, 1999).

Aerial Drift of Deicing Salts: Deicing salts may infiltrate the roadside environment
and impact vegetation not only through surface runoff and soil penetration, but also
through the airborne drift of salt particles (Bedunah & Trilca, 1977; Hofstra & Hall,
1970; Smith, 1970; Davidson, 1970; Lumis et al., 1973; Northover, 1987). These
particulates are primarily a product of vehicle splash, plowing, and wind, and significant
amounts of deicer are potentially transported in this manner. For example, Blomgvist &
Johansson (1999) demonstrated that between 20 and 63% of the NaCl based deicing salts
applied to highways in Sweden were carried through the air and deposited on the ground
2-40m from the roadside. Ninety percent of this deposition occurred within 20m of the
roadside. Nicholson and Branson (1990) demonstrated that large fractions of particulates
deposited on the road, including Na* and CI', could be removed and resuspended by the
first passage of a vehicle, which in wet conditions could result in large-scale distribution
of deicer particulates. As vehicle speed increases, wind currents and updrafts from high-
speed traffic allow suspend particulates to be carried by wind, leading to a potentially
greater vegetation impact along freeways (Kelsey & Hootman, 1992). Lumis et al.
(1973) reported specific salt injury symptoms in deciduous and conifer trees growing
within 8 to 40 meters (26 to 131 feet) of a roadway exposed to aerial drift of deicing salt,
while Smith (1970) documented damaging levels of sodium in white pine tissues greater
than 28m downwind of a highway. Kelsey and Hootman (1992) described an aerial
plume of deicing salt from an adjacent toll way as 15m (49 feet) high and 67m (220 feet)
wide. Sodium deposition within 122m (400 feet) of the toll way and sodium related plant

damage within 378m (1,240 feet) of the toll way also was reported.

Conifers may be especially vulnerable to aerial drift of salts due to the high surface to

volume ratio of their foliage and their physiological activity during the deicing season.



Salt deposition on roadside conifer foliage has been shown to cause both specific ion
toxicities in tissues and osmotic stress resulting in water loss and cell plasmolysis. This
ultimately causes necrosis (tissue death) and premature needle abscission (Bedunah &
Trilca, 1977; Barrick & Davidson, 1980; Bryson & Barker, 2002; Townsend, 1982; Hall
etal., 1972).

It appears that salt enters the tree through the non-lignified foliage (needles) rather than
through the woody tissue (Dobson, 1991). When a species absorbs salt readily through
foliage, its tolerance to salinity may be markedly reduced (Bernstein, 1975). Deicing salt
exposure due to spray within 10-20m of the road was demonstrated to cause a greater
severity of foliar damage than soil uptake alone (Hofstra & Hall, 1971; Viskari &
Karenlampi, 2000; Bryson & Barker, 2002). Many studies have indicated that needle
necrosis, twig dieback, and bud kill are associated with areas of heavy deicing salt usage,
with trees and foliage down wind and facing the roadside more heavily affected than trees
further away (Hofstra & Hall, 1970; Lumis et al., 1973; Sucoff et al., 1976; Pederson et
al., 2000).

Precipitation, Temperature, and Deicer Stress: The necrosis associated with
deicing salts also is impacted by precipitation levels (Spotts et al., 1972). Salt levels in
roadside soils can be ameliorated by high levels of precipitation and correspondingly
exacerbated by a decrease in precipitation (Jones et al, 1992; Environment Canada,
2000). Although spring and summer precipitation leaches salts from roadside soils
(Jones et al., 1992), significantly elevated levels of NaCl in roadside soil water was found
in one study to be maintained year-round (Pedersen et al., 2000). While leaching of salts
occurred in the spring, the salts were concentrated via evapotranspiration in the summer,
and therefore present in the environment throughout the growing season. Several studies
suggest that once salt has entered the needle tissue it remains throughout the year creating

a long-term stress in exposed plants (Hall et al., 1972; Viskari & Karenlampi, 2000).

Damage from deicing salts has been documented to occur from late winter to early spring

(Smith, 1970; Sucoff et al., 1976), but also to appear in the spring and summer (Hall et



al., 1972; Lumis et al., 1976; Bryson & Barker, 2002). This later damage was attributed
to the increased intake of water leading to the increased translocation and transpiration of
Na* ions. Foliar tissue levels of sodium and chloride have been found to decline in
summer months (Lumis et al., 1976), although tissue necrosis was found to increase over
the growing season, suggesting that warmer temperatures are influential in the uptake of
salts by roadside vegetation (Hall et al., 1972; Viskari & Karenlampi, 2000). Hall et al.
(1972) were able to suppress foliar injury in eastern white pine (Pinus strobus) saplings
exposed to deicing salt spray at 1.5°C. When saplings were transplanted to a 15°C

greenhouse however, symptoms of foliar damage emerged within two days.

Winter weather conditions also noticeably affect the accumulation of salt and injury in
needle tissue. These conditions not only dictate the amount of deicer exposure (via
application to roadways), but also the ion penetration into plant foliage. In dry conditions
salt remains crystallized on the surface of needle tissues, whereas high atmospheric
humidity (> 75%) and moisture in low temperatures causes salt dissolution and changes
in the needle cuticle which promote uptake of salt ions (Simini & Leone, 1982;
Northover, 1987; Viskari & Karenlampi, 2000). Low temperatures and temperature
fluctuations may also increase foliage damage as salt accumulation may reduce the frost
hardiness of vegetation (Hofstra & Hall, 1971; Sucoff et al., 1976; Lumis et al., 1976;
Hautala et al., 1992; Viskari & Karenlampi, 2000). Chloride uptake by leaves has shown
to increase with decreasing temperatures and photoperiods and higher relative humidities,
potentially due to chemical and structural changes increasing the permeability of the plant
cuticle (Simini & Leone, 1982).

Salt Impact on Needle Anatomy: Salt exposure in pine needles has several direct
effects on needle anatomy, leading to tissue necrosis. In both ponderosa (Pinus
ponderosa) and lodgepole (Pinus contorta) pines, needle anatomy undergoes a general
response to stress, including salt and water stress, consisting of a hypertrophy of the
epithelial tissue occluding the resin canals, and the granulation and transfusion of
mesophyll parenchyma cells (Stewart et al., 1973). Salt injury in ponderosa pine leads to

an early collapse and clearing of the outer mesophyll cells in the needle, as well as minor



abnormalities in phloem tissue. Changes in external surface structure in NaCl sprayed
pines revealed that exposed needles exhibited coalesced epicuticular wax and had rows of

flaccid subsidiary cells (Krause, 1982).

Impact of Deicers on Plant Physiology: Salinity limits the vegetative and
reproductive growth of plants by inducing physiological dysfunctions and causing
widespread direct and indirect harmful effects (Kozlowski, 1997). Injury may be caused
by salt induced changes in metabolic processes such as photosynthesis, respiration,
protein and nucleic acid synthesis, and through the alteration or suppression of enzyme
activity and hormone balance. Direct exposure to salinity inhibits the in vitro activity of
many enzymes (Greenway & Munns, 1980), and Kozlowski (1997) cites studies
documenting decreases in protein synthesis, and the early senescence of plant tissues due
to the increasing production of the plant hormones abscisic acid and ethylene.

Salinity can also injure cell membranes and increase solute leakage (Hautala et al, 1992).
Indirectly, salinity may affect roadside vegetation by decreasing the available soil
moisture. A high level of salinity in roadside soils increases the osmotic gradient
between the soil solution and the cells of plant roots (Westing, 1969; Jones et al., 1992).
Plant growth limitations imposed by short-term salinity have been shown to be a product

of the water status of the plant’s roots (Munns & Termaat, 1986).

Salt stressed trees often exhibit symptoms similar to drought stress for these reasons.
Decreased water content in leaf tissues and more negative water potentials have been
documented in vegetation in saline and sodic soils (Leonardi & Fluckiger, 1985; Simini
& Leone, 1986). Other physiological responses similar to drought stress include
increased organic solute synthesis and decreased stomatal conductance (Petersen &
Eckstein, 1988). Stomatal closure both decreases water loss through transpiration, and
decreases the movement of CI" through the plant and its accumulation at sites of

evaporation.
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Salinity may also indirectly affect roadside vegetation through altered nutrient
availability (see below) and impaired root aeration. Roots may be damaged by the soil
compaction caused by sodium ions (Dobson, 1991), and plasmolysed by soil salinity,
reducing a plants overall root volume. Sugar maples exposed to deicing salts experienced
a significant loss of root volume and reduction of surface root systems correlating with

sodium and chloride ion content of root tissues (Guttay, 1976).

Although many plants, especially halophytes, can compensate for low soil osmotic
potentials through the cellular accumulation of metabolites or inorganic solutes in the
cytoplasm, the physiological cost may include a decreased growth rate (Bernstein, 1975).
Additionally, some trees have been shown to be able to preferentially take up water from

areas in the soil with reduced salinity (West, 1978).

Directly, excesses of both Na* and CI create specific ion toxicities leading to growth
depression, leaf tissue necrosis, shoot dieback, and in severe cases, mortality (Westing,
1966). Trees and other woody plants are generally more salt sensitive than herbaceous
plants, especially grasses. Overall specific ion toxicities and osmotic stress may act
synergistically to reduce cell turgor, inhibit cell membrane function, inhibit enzyme
activity and photosynthesis, induce ion deficiencies, and limit the production of

metabolites for plant growth (Hasagewa et al., 1986).

Salt Injury, Stomatal Closure, and Photosynthesis: Salt exposure causes
deleterious effects on stomatal conductance and net carbon assimilation in plants. Both
stomatal closure and impairment may occur in the presence of salinity, decreasing the
efficiency of photosynthesis and transpiration in plants. Bernstein (1975) cites evidence
that salt alterations of the plant hormone kinetin balance may decrease stomatal apertures.
Also, ion imbalances induced by an excess of chloride may contribute to stomatal
closure. Large quantities of CI" were found to accumu