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1. Introduction and Purpose of this Report 

The Colorado Department of Transportation (CDOT) and the Federal Highway Administration (FHWA), in 
cooperation with local communities and other agencies, are conducting the Interstate 70 (I-70) Floyd 
Hill to Veterans Memorial Tunnels Environmental Assessment (EA) to advance a portion of the program 
of improvements for the I-70 Mountain Corridor identified in the 2011 Tier 1 Final I-70 Mountain 
Corridor Programmatic Environmental Impact Statement (PEIS) and approved in the 2011 I-70 Mountain 
Corridor Record of Decision (ROD). The EA is a Tier 2 National Environmental Policy Act (NEPA) process 
and is supported by resource-specific technical reports. 

The purpose of this technical report is to document the existing conditions, impacts, and mitigation for 
federal and state-listed threatened and endangered species and species of special concern. This report 
also includes a description of applicable laws and regulations and a summary of the resource analysis 
and mitigation framework from the PEIS and ROD. 

General wildlife species and the state and federal laws and regulations that protect these species 
(including the Migratory Bird Treaty Act and the Bald and Golden Eagle Protection Act) are presented in 
the I-70 Floyd Hill to Veterans Memorial Tunnels Terrestrial Wildlife and Aquatic Species Technical 
Report (CDOT 2020a). Additional information on habitat conditions are included in the I-70 Floyd Hill to 
Veterans Memorial Tunnels Aquatic Resources Technical Report (CDOT, 2020b) and the I-70 Floyd Hill 
to Veterans Memorial Tunnels Vegetation and Noxious Weeds Technical Report (CDOT, 2020c).  
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2. Proposed Action and Alternatives 

2.1. Description of Proposed Action and Alternatives 

CDOT and FHWA propose improvements along approximately 8 miles of the I-70 Mountain Corridor from 
the top of Floyd Hill through the Veterans Memorial Tunnels to the eastern edge of Idaho Springs. The 
purpose of the Project is to improve travel time reliability, safety, and mobility, and address the 
deficient infrastructure through this area. 

The major Project elements include: 

• Adding a third westbound travel lane to the two-lane section of I-70 from the current three-
lane to two-lane drop (approximately milepost (MP) 246) through the Veterans Memorial 
Tunnels 

• Constructing a new frontage road between the U.S. Highway 6 (US 6) interchange and the 
Hidden Valley/Central City interchange 

• Improving interchanges and intersections throughout the Project area 
• Improving design speeds and stopping sight distance on horizontal curves 
• Adding an eastbound auxiliary lane to I-70 on Floyd Hill between the US 6 interchange and the 

Hyland Hills/Floyd Hill interchange 
• Improving the multimodal trail (Clear Creek Greenway) between US 6 and the Veterans 

Memorial Tunnels 
• Reducing animal-vehicle conflicts and improving wildlife connectivity with new and/or 

improved wildlife overpasses or underpasses 
• Providing two permanent air quality monitors at Floyd Hill and Idaho Springs to collect data on 

local air quality conditions and trends 
• Coordinating rural broadband access with local communities, including providing access to 

conduits and fiber in the interstate right-of-way 

The Project is located on I-70 between MP 249 (east of the Beaver Brook/Floyd Hill interchange) and 
MP 241 (Idaho Springs/Colorado Boulevard), west of the Veterans Memorial Tunnels. It is located mostly 
in Clear Creek County, with the eastern end in Jefferson County (see Exhibit 1). The primary roadway 
construction activities would occur between County Road (CR) 65 (the Beaver Brook/Floyd Hill 
interchange) and the western portals of the Veterans Memorial Tunnels (MP 247.6 and MP 242.3, 
respectively), with the Project area extended east and west to account for signing, striping, and 
fencing. 
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Exhibit 1. Project Location 

 

Three alternatives are being evaluated in the EA: (1) No Action Alternative, (2) Tunnel Alternative, and 
(3) Canyon Viaduct Alternative. The Project improvements are grouped into three geographic sections: 
(1) East Section (top of Floyd Hill to US 6 interchange), (2) Central Section (US 6 interchange to Hidden 
Valley/Central City interchange), and (3) West Section (Hidden Valley/Central City interchange through 
Veterans Memorial Tunnels) (see Exhibit 2). 
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Exhibit 2. East, Central, and West Project Sections 

 

The action alternatives—the Tunnel Alternative and Canyon Viaduct Alternative—include the same 
improvements in the East Section and West Section to flatten curves, add a third westbound travel lane 
(the new lane would be an Express Lane), provide wildlife and water quality features, and improve 
interchange/intersection operations. 

Through the Central Section between the US 6 interchange and the Hidden Valley/Central City 
interchange, the action alternatives vary in how they provide for the third westbound I-70 travel lane 
and frontage road connections, as follows: 

• The Tunnel Alternative would realign westbound I-70 to the north (along the curve between 
MP 244.3 and MP 243.7) through a new 2,200-foot-long tunnel west of US 6. Eastbound I-70 
would be realigned within the existing I-70 roadway template to flatten curves to improve 
design speed and sight distance. This alternative also would include two design options for the 
alignment of the new frontage road—north or south of Clear Creek. The Clear Creek Greenway 
trail would be reconstructed in its current location on the south side of Clear Creek. 

• The Canyon Viaduct Alternative would realign approximately one-half mile of both the 
westbound and eastbound I-70 lanes (along the curve between MP 244 and MP 243.5) on 
viaduct structures approximately 400 feet south of the existing I-70 alignment on the south 
side of Clear Creek Canyon. Through the realigned area, the frontage road would be 
constructed under the viaduct on the existing I-70 roadway footprint north of Clear Creek. The 
Clear Creek Greenway would be reconstructed in its current location on the south side of Clear 
Creek. The viaduct would cross above Clear Creek and the Clear Creek Greenway twice. 
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Additional information regarding the alternatives evaluated in the EA can be found in the I-70 Floyd 
Hill to Veterans Memorial Tunnels Alternatives Analysis Technical Report (CDOT, 2020d). 

2.2. No Action Alternative 

The No Action Alternative includes ongoing highway maintenance. In addition, due to its poor 
condition, the westbound I-70 bridge at the bottom of Floyd Hill is programmed to be replaced 
regardless of whether CDOT moves forward with one of the action alternatives. Therefore, replacing 
the bridge in kind (as a two-lane bridge) is part of the No Action Alternative. Under the No Action 
Alternative, the bridge would be replaced in its current location but would need to be designed to 
current standards, with a 55 mile-per-hour (mph) design speed and improved sight distance with wider 
shoulders. 

2.3. Action Alternatives: East Section 

In the East Section between the top of Floyd Hill and the US 6 interchange, the Action Alternatives are 
the same. Through this section, westbound I-70 would be widened to the south to accommodate a third 
travel lane, which is planned as an Express Lane. The typical section would include an additional 12-
foot travel lane and inside and outside shoulders of varying widths, depending on sight distance needs 
around curves. The proposed footprint would include a 4-foot buffer between the new Express Lane 
and the existing (general purpose) lanes. 

In the eastbound direction, the three travel lanes would be retained but the roadway would be 
realigned where needed to accommodate westbound widening or curve modifications to improve sight 
distance and safety. An approximately one-mile-long eastbound auxiliary (climbing) lane would be 
added in the uphill direction from the bottom of Floyd Hill to the Hyland Hills/Floyd Hill interchange 
(Exit 247). Water quality features would be added along the south side of the eastbound lanes. 

At the Beaver Brook/Floyd Hill and Hyland Hills/Floyd Hill interchange systems, the split-diamond 
interchange configuration (with on- and off-ramps connected by U.S. Highway 40 [US 40]) would 
remain, and no new accesses would be provided. However, roundabout intersections constructed on US 
40 as part of a separate project address immediate issues with traffic flow and delays at the Floyd Hill 
neighborhood ingress and egress. 

Wildlife fencing would be added along the north and south sides of I-70 between the Hyland Hills/Floyd 
Hill interchange on the west and Soda Creek Road on the east to reduce wildlife-vehicle collisions. 

2.4. Action Alternatives: Central Section 

The Central Section of the Project involves the most substantial improvements—including realigning 
curves, adding a third westbound travel lane, improving the Clear Creek Greenway, and providing the 
frontage road connection. These improvements occur within the most-constrained section of the 
Project area, where the existing I-70 footprint and planned roadway improvements are located 
between canyon rock walls north and south of existing I-70 and Clear Creek. Because of these 
constraints, the Action Alternatives within this section include the same improvements but differ with 
respect to the I-70 mainline and frontage road alignments and the relationship of the roadway 
improvements to the rock walls and the creek. The Clear Creek Greenway would be reconstructed 
generally along its existing alignment under both Action Alternatives, but the Clear Creek Greenway’s 
location to the creek and roadway infrastructure would differ. 
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 I-70 Mainline 

The I-70 mainline through this section continues the same roadway typical section from the East 
Section. Both alternatives would provide an additional westbound 12-foot travel lane; inside and 
outside shoulders of varying widths, depending on sight distance needs around curves; and a 4-foot 
buffer between the new planned Express Lane and the existing (general purpose) lanes. 

Under the Tunnel Alternative, approximately one mile of westbound I-70 would be realigned to the 
north near the US 6 interchange. A portion of the realignment would extend through a 2,200-foot-long 
tunnel that would tie in to the existing westbound I-70 alignment and elevation just east of the Hidden 
Valley/Central City interchange. The three eastbound I-70 lanes through this area would remain within 
the existing roadway prism but would be realigned, moving approximately 100 feet north into the rock 
face adjacent to the existing westbound lanes to flatten horizontal curves and improve the design 
speed and sight distance. 

Under the Canyon Viaduct Alternative, the westbound I-70 alignment would shift to the south on a new 
5,300-foot-long viaduct beginning at approximately MP 245 east of the exit ramp to US 6 and it would 
rejoin the existing alignment about one-half mile east of the Hidden Valley/Central City interchange at 
approximately MP 243.5. Through this area, eastbound I-70 also would be realigned on a separate 
viaduct structure next to westbound I-70 from MP 243.4 east to just beyond MP 244.3. Both viaduct 
structures would cross Clear Creek and the Clear Creek Greenway twice near MP 243.9 and MP 243.5 
(approximately 60 feet above ground level). 

 Frontage Road 

Both alternatives include a new approximately 1.5-mile-long frontage road connection between the 
Hidden Valley/Central City interchange and the US 6 interchange. The frontage road would run from 
the intersection of CR 314 and Central City Parkway (south of the I-70 eastbound off-ramp at the 
Hidden Valley/Central City interchange where CR 314, which acts as a frontage road from east Idaho 
Springs, terminates) to the US 6/I-70 ramp terminal. The roadway section for the frontage road would 
consist of two 11-foot lanes (one in the eastbound direction and one in the westbound direction) with 
consistent 2-foot shoulders. The design speed would be 30 mph and the roadway would be constructed 
to comply with Clear Creek County local access standards. 

The Tunnel Alternative includes two design options for this frontage road: 

• North Frontage Road Option would provide the new frontage road connection between the 
two interchanges mostly on the north side of Clear Creek. The I-70 mainline would be 
realigned north into the mountainside, requiring substantial rock cuts (150 feet high) to make 
room for the frontage road between the creek and existing I-70. The Clear Creek Greenway 
would be reconstructed along its current alignment south of Clear Creek. In the Sawmill Gulch 
area where the existing trail’s grade does not meet Americans with Disabilities Act (ADA) 
standards, the Greenway trail would be lowered to meet grades. 

• South Frontage Road Option would provide the new frontage road connection between the 
two interchanges mostly on the south side of Clear Creek. Moving the frontage road to the 
south side of the creek would require new rock cuts on the south side of Clear Creek Canyon 
and less substantial rock cuts on the north side of I-70. The Clear Creek Greenway would be 
reconstructed generally along its current alignment south of Clear Creek; in the Sawmill Gulch 
area, an approximately 1,500-foot new section of the Greenway trail would be constructed 
across the creek to the north (with two pedestrian bridge crossings of the creek) to be ADA 
compliant, and the existing trail would remain in place but not be resurfaced. The Clear Creek 
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Greenway would be located closer to the frontage road than under the North Frontage Road 
Option; although the design seeks to maximize horizontal and vertical separation between the 
facilities and includes a new section of trail to meet ADA compliance, the alignment of the 
frontage road nearer to the Greenway and between the Greenway and creek is not supported 
by Clear Creek County, Idaho Springs, community members, or the Project Technical Team 
because it diminishes the recreational experience. 

Under the Canyon Viaduct Alternative, the existing I-70 pavement under the elevated structures would 
be repurposed for the frontage road; excess right of way would be available for other uses—
presumably, creek and recreation access—through this approximately one-mile area of the canyon. 

2.5. Action Alternatives: West Section 

The West Section between the Hidden Valley/Central City interchange and the Veterans Memorial 
Tunnels continues the widening of the interstate to add the third westbound travel lane and to flatten 
the S-curve in this location. Improvements in this section are the same under both Action Alternatives. 
The curve modifications require realigning both the I-70 mainline and frontage road through this 
section. The I-70 mainline alignment would shift south approximately 100 feet around the first curve 
from the Hidden Valley/Central City interchange, then north around the second curve approximately 50 
feet, continuing a slight (25 foot) shift north before tying in to the existing alignment at the Veterans 
Memorial Tunnels. Much of CR 314 would be realigned south between the Doghouse Rail Bridge over 
Clear Creek near the Veterans Memorial Tunnels east portal and the Hidden Valley/Central City 
interchange. A small section of CR 314 (between MP 242.6 and MP 242.7) would remain and connect to 
the reconstructed portions west and east. 

These alignment shifts result in substantial rock cuts on both the north and south sides of the canyon. 
On the north side, rock cuts up to 160 feet high would be required next to the I-70 westbound lanes 
(along the curve in the area where CR 314 is not reconstructed). To realign CR 314 south, rock cuts 
from 70 feet to 100 feet high are required on the south side of the canyon. Additionally, a 1,200-foot 
section of Clear Creek, which is located between I-70 and CR 314, would need to be relocated south 
near MP 242.5. 

The Hidden Valley/Central City interchange would not be reconstructed, and the I-70 bridges would 
remain because they are wide enough to accommodate the widened I-70 footprint without being 
replaced. All the on- and off-ramps for the interchange would be reconstructed, but the bridges over 
Clear Creek for the I-70 westbound off-ramp and I-70 eastbound on-ramp also can be retained. New 
bridges over Clear Creek to the west would be needed for the I-70 westbound on-ramp and I-70 
eastbound off-ramp to accommodate the curve flattening and shift of I-70 to the south in this location. 
The CDOT maintenance facility would need to be relocated. 

No changes are required west of the Veterans Memorial Tunnels. Within the westbound tunnel, the 
roadway would be restriped for the third lane (the expansion of the tunnel to accommodate the third 
lane was completed in 2014). After the tunnel, restriping and signing would continue west to the next 
interchange at Idaho Springs/Colorado Boulevard (Exit 241), where the third lane would terminate. The 
Express Lane would operate in conjunction with the westbound Mountain Express Lane (MEXL) during 
peak periods (winter and summer weekends). 

2.6. Construction of Action Alternatives 

CDOT is planning to use a Construction Manager/General Contractor (CMGC) delivery method for 
construction of the Project. This contracting method involves a contractor advising in the design phases 
to better define Project technical requirements and costs, improve design quality and constructability, 
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and reduce risks through the construction phase. This method promotes innovation and aligns well with 
the multidisciplinary Context Sensitive Solutions process. It was used successfully on the Twin Tunnels 
projects to reduce environmental impacts and accommodate community values in the design and 
construction project development phases. 

Construction of the action alternatives is anticipated to be complex and take four to five years but 
could occur generally within the proposed right of way. CDOT would work with the CMGC to refine the 
construction details and develop a plan that promotes safety and minimizes disruption to the traveling 
public and nearby residents and businesses. 

The Tunnel Alternative would take approximately one year longer to build than the Canyon Viaduct 
Alternative; most of the additional time would be needed for the tunnel rock blasting and construction 
that could take place without disrupting traffic. However, in addition to the tunnel rock blasting, the 
Tunnel Alternative has considerable rock cuts at the tunnel portals and along the north side of I-70 to 
realign curves, widen the highway, and add the frontage road connection. Rock cuts, staging for the 
excavation of the tunnel portals, and haul of waste rock are major construction activities that are 
likely to interrupt traffic on I-70 due to increased construction equipment traffic on the highway and 
the proximity of construction to live traffic, the need for temporary lane closures and detours, and 
closures for blasting. The North Frontage Road Option has significantly larger (taller and longer) rock 
cuts than the South Frontage Road Option. 

The Canyon Viaduct Alternative has substantially less rock cuts and blasting compared to the Tunnel 
Alternative but would require more work in the existing highway right of way. Bridge construction over 
and pier placement within the highway template will need to be carefully coordinated. However, 
construction of some elements, such as the bench portion of the viaduct, are separated from the 
existing I-70 alignment and could be constructed offline similarly to the tunnel excavation. 

Specific construction methods and phasing will be determined with contractor input and could affect 
the duration and/or physical requirements for construction activities. The focus of environmental 
impact analysis during the NEPA process is to identify resources and locations sensitive to construction 
impacts and incorporate reasonable mitigation measures, including the potential to avoid impacts by 
avoiding sensitive areas, to inform the contractor’s plans. Final design and construction plans will 
consider changes in resource impacts, and reevaluations will be completed as needed during final 
design.  



Threatened & Endangered Species 
  Technical Report 

 

May 2021  13 

3.  Applicable Laws, Regulations, and Guidance 

This section of the document lists the applicable federal and state laws, regulations, and guidance 
pertaining to the protection of federal and state-listed wildlife species that also are specific to the I-70 
Floyd Hill to Veterans Memorial Tunnels Project. Some regulations that were included in the Tier 1 PEIS 
are not included in this document because they are not applicable to the Project. More specifically, 
the Study Area does not occur within or adjacent to any federal lands; therefore, regulations 
pertaining to U.S. Forest Service (USFS) Sensitive Species and Bureau of Land Management (BLM) 
Sensitive Species are not included in the list below. For more information on USFS and BLM Sensitive 
Species that occur along the I-70 Mountain Corridor, please see the I-70 Mountain Corridor PEIS 
Biological Resources Technical Report (CDOT, 2011a). 

3.1. Endangered Species Act of 1973 

The purpose of the Endangered Species Act (ESA) is to protect and recover imperiled species and the 
ecosystems upon which they depend. It is administered by the U.S. Fish and Wildlife Service (USFWS), 
which has the primary responsibility for terrestrial and freshwater organisms. Under the ESA, species 
may be listed as endangered, threatened, proposed, or candidate. An endangered species is in danger 
of extinction throughout all or a significant portion of its range. A threatened species is likely to 
become endangered within the foreseeable future. Proposed species are protected species that are 
found to warrant listing under the ESA as either endangered or threatened and have been proposed as 
such in the Federal Register. Candidate species are those that are petitioned for listing as endangered 
or threatened under the ESA but are currently not federally protected. All species of plants and 
animals, except pest insects, are eligible for listing as endangered or threatened. 

Section 7 of the ESA requires all federal agencies to participate in the conservation and recovery of 
listed species by ensuring all actions that are federally authorized, funded, or carried out are not likely 
to jeopardize the continued existence of listed species or modify their critical habitat. Consultation 
with the USFWS is required if a proposed project has the potential to affect federally listed species. 
Regulations governing interagency cooperation for threatened and endangered species are found in the 
Joint Counterpart ESA Section 7 Consultation Regulations (50 Code of Federal Regulations 402). 

3.2. South Platte Water Related Activities Program 

In addition to analysis of direct impacts on protected species within the I-70 Mountain Corridor, 
depletion of the South Platte River Basin constitutes an action that may indirectly affect special-status 
species that occur downstream from the I-70 Mountain Corridor and depend on the river for their 
existence. Clear Creek is located with the South Platte River Basin. 

Depletions to the Platte River system due to 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 (SPWRAP, 2009). The state has made and continues to make financial and other 
contributions to the Platte River Recovery Implementation Program. In addition, the SPWRAP has 
created a “Class X-1” membership specifically for and limited to the state of Colorado for 
comparatively small diversions and depletions by state agencies. CDOT falls into this category because 
its typical depletive activities—for instance, wetland creation and water quality ponds, or water used 
for compaction, concrete, and dust control—generally do not require large amounts of water. 
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3.3. The Colorado Nongame, Endangered, or Threatened Species 
Conservation Act 

The intent of the Colorado Nongame, Endangered, or Threatened Species Conservation Act (Colorado 
Revised Statutes 33-2-101-108) is to protect endangered, threatened, and rare species in Colorado. 
There are two categories of imperilment for these wildlife species in Colorado: an endangered species 
is one whose prospects for survival or recruitment within the state are in jeopardy and a threatened 
species is not in immediate jeopardy of extinction but is vulnerable because of small numbers, 
restricted ranges, or low recruitment or survival. 

Species within Colorado also can be listed as Species of Concern even though it is not a statutory 
category. Species of Concern include species that have been removed from state listing within the last 
five years but are proposed for federal listing as candidates, or species that have experienced a 
downward trend in numbers or distribution in the state and warrant evaluation.  
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4. Threatened and Endangered Species in the Tier 1 PEIS 

4.1. Context 

During the Tier 1 PEIS analysis, CDOT sought input from federal and state agencies to develop a list of 
protected species within the I-70 Mountain Corridor. The Project team determined the likely presence 
of protected species by the presence of suitable habitat and known distribution records. The PEIS 
noted that many protected species were “unlikely to occur in the area,” and, therefore, were not 
considered further in the PEIS. The PEIS noted that threatened, endangered, and sensitive species 
potentially occurring along the I-70 Mountain Corridor were subject to change and require ongoing 
consultation.  

In addition to analysis of direct impacts on protected species within the I-70 Mountain Corridor, the 
PEIS identified that the potential depletion of the South Platte River Basin constitutes an action that 
may indirectly affect special-status species that occur downstream from the I-70 Mountain Corridor and 
depend on the river for their existence. 

The lead agencies, FHWA and CDOT, examined habitat connectivity and animal-vehicle collisions 
through an interagency committee known as A Landscape Level Inventory of Valued Ecosystem 
Components (ALIVE) Issue Task Force (ITF). The ALIVE ITF identified 13 areas where I-70 interferes with 
and impedes wildlife migration or movement. These locations are referred to as linkage interference 
zones. Species affected include elk (Cervus canadensis), mule deer (Odocoileus hemionus), bighorn 
sheep (Ovis canadensis), and Canada lynx (Lynx canadensis). Of these, Canada lynx is a threatened 
species. By focusing on areas of known migration and wildlife use to create wildlife crossing 
opportunities, animal-vehicle collisions can be reduced, and habitat connectivity increased. The 
linkage interference zones are discussed further in the I-70 Floyd Hill to Veterans Memorial Tunnels 
Terrestrial and Aquatic Wildlife Technical Report (CDOT, 2020a). 

 Federally Listed Threatened, Endangered, Proposed and 
Candidate Species 

During the Tier 1 PEIS analysis, the USFWS provided a list of 21 threatened, endangered, or candidate 
species known or suspected to occur along the I-70 Mountain Corridor (see Exhibit 3). 

Exhibit 3. I-70 Mountain Corridor PEIS Tier 1 Threatened and Endangered Species List 

Species 
Status Included or Excluded from PEIS Analysis 

Common Name Latin Name 

BIRDS 

Whooping Crane Grus americana Endangered 
Included as part of downstream water 
depletions (Platte River species) only. No 
suitable habitat within the PEIS Study Area. 

Least Tern Sterna antillarum Endangered 
Included as part of downstream water 
depletions (Platte River species) only. No 
suitable habitat within the PEIS Study Area. 

Piping Plover Charadrius melodus Threatened 
Included as part of downstream water 
depletions (Platte River species) only. No 
suitable habitat within the PEIS Study Area. 
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Species 
Status Included or Excluded from PEIS Analysis 

Common Name Latin Name 

Mexican Spotted Owl 
Strix occidentalis 

lucida 
Threatened 

Excluded; no suitable habitat within PEIS Study 
Area. 

MAMMALS 

Black-footed ferret Mustela nigripes Endangered 
Excluded; no suitable habitat within PEIS Study 
Area. 

Preble’s meadow 
jumping mouse  

Zapus hudsonius 
preblei 

Threatened Included 

Canada lynx Lynx canadensis Threatened Included 

Gunnison’s Prairie 
dog 

Cynomys gunnisoni Candidate 
Excluded; no suitable habitat within PEIS Study 
Area. 

FISH 

Pallid sturgeon Scaphirhynchus albus Endangered 
Included as part of downstream water 
depletions (Platte River species) only. No 
suitable habitat within the PEIS Study Area. 

Razorback sucker Xyrauchen texanus Endangered 
Included as part of Colorado River Endangered 
Species for water depletions only. 

Bonytail chub Gila elegans Endangered 
Included as part of Colorado River Endangered 
Species for water depletions only. 

Colorado 
pikeminnow 

Ptychocheilus lucius Endangered 
Included as part of Colorado River Endangered 
Species for water depletions only. 

Humpback chub Gila cypha Endangered 
Included as part of Colorado River Endangered 
Species for water depletions only. 

Greenback cutthroat 
trout 

Oncorhynchus clarki 
stomias 

Threatened Included 

PLANTS 

Colorado butterfly 
plant 

Gaura neomexicana 
ssp. coloradensis 

Threatened 
Excluded; no suitable habitat within PEIS Study 
Area. 

Colorado hookless 
cactus 

Sclerocactus glaucus Threatened 
Excluded; no suitable habitat within PEIS Study 
Area. 

Ute ladies’-tresses 
orchid 

Spiranthes diluvialis Threatened 
Included. Plants and potential habitat present. 
Downstream effects possible (Clear Creek and 
Platte River drainages). 

Western prairie 
fringed orchid 

Platanthera praeclara Threatened 
Included as part of downstream water 
depletions (Platte River species) only. No 
suitable habitat within the PEIS Study Area. 

DeBeque phacelia Phacelia submutica Candidate 
Excluded; no suitable habitat within PEIS Study 
Area. 

Parachute 
penstemon 

Penstemon debilis Candidate 
Excluded; no suitable habitat within PEIS Study 
Area. 

INVERTEBRATES 

Uncompahgre 
fritillary butterfly 

Boloria acrocnema Endangered 
Excluded; no suitable habitat within PEIS Study 
Area. 
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As summarized in Exhibit 3, the following eight of the 21 species were eliminated from further 
consideration in the PEIS due to lack of suitable habitat within the Mountain Corridor, including: 
Mexican Spotted Owl (Strix occidentalis lucida), black-footed ferret (Mustela nigripes), Gunnison’s 
prairie dog (Cynomys gunnisoni), Colorado butterfly plant (Gaura neomexicana ssp. coloradensis), 
Colorado hookless cactus (Sclerocactus glaucus), DeBuque Phacilia (Phacelia submutica), Parachute 
penstemon (Penstemon debilis), and Uncompahgre fritillary butterfly (Boloria acrocnema). 

Impacts to the remaining 13 species were evaluated in the PEIS and included in the PEIS Programmatic 
Biological Assessment (PBA)—a study prepared to determine the likely effects of a project on federally 
listed species—because the species had the potential to occur within the PEIS Study Area or be affected 
by I-70 Mountain Corridor alternatives project activities as part of downstream water depletions. The 
PBA was submitted to the USFWS for concurrence, and the USFWS responded with a Programmatic 
Biological Opinion (PBO) on March 24, 2011 (Appendix A). The PBO noted that Tier 2 projects affecting 
the five Platte River species and four Colorado River endangered fishes were covered under existing 
agreements. 

• Platte River Species. The Least Tern (Sterna antillarum), Piping Plover (Charadrius melodus), 
western prairie fringed orchid (Platanthera praeclara), Whooping Crane (Grus Americana), and 
pallid sturgeon (Scaphirhynchus albus) have potential to be impacted by depletions to the 
Platte River System. CDOT participates in the SPWRAP; however, the PBO noted that because 
FHWA funded the PEIS, Section 7 consultation with USFWS as part of the PEIS was required. 
During the Tier 1 PEIS Section 7 consultation, it was not possible to determine the amount of 
water that would be used from the Platte River system. Therefore, the PBO requires Tier 2 
projects to estimate project-specific water usage and follow streamlined consultations under 
the Platte River Recovery Implementation Program. 

• Colorado River Endangered Fishes. The bonytail chub (Gila elegans), Colorado pikeminnow 
(Ptychocheilus lucius), humpback chub (Gila cypha), and razorback sucker (Xyrauchen texanus) 
occur within the Colorado River. The USFWS determined that the Tier 2 projects under the PEIS 
fall under the umbrella of the Colorado River PBO issued on December 20, 1999, and can rely 
on the Recovery Implementation Program Recover Action Plan to offset depletions to the 
Colorado River (USFWS, 2011). A determination also was made that the I-70 Mountain Corridor 
project alternatives in the PEIS were not likely to jeopardize the continued existence of these 
Colorado River fishes nor likely to destroy or adversely modify designated critical habitat. 

For the remaining four threatened and endangered species, the I-70 Mountain Corridor PBO concluded 
that the I-70 Mountain Corridor project alternatives were likely to adversely affect but, with 
conservation measures, not likely to jeopardize the continued existence of the Canada lynx, Preble’s 
meadow jumping mouse (Zapus hudsonius preblei), greenback cutthroat trout (Oncorhynchus clarki 
stomias), and the Ute ladies’-tresses orchid (Spiranthes diluvialis). The PBO noted that project-specific 
Biological Assessments would be required for Tier 2 projects to assess specific project impacts that 
could not be determined with programmatic-level project information. Of these, only the Preble’s 
meadow jumping mouse (PMJM) has the potential to occur in the Floyd Hill Project Area or be affected 
by the Project. Section 5 of this report describes the potential for habitat and occurrences of the 
Canada lynx, greenback cutthroat trout, and Ute ladies’-tresses orchid in the Project Area. 
Conservation measures for PMJM included in the PBO include the following: 

• No staging will occur within 300 feet of the 100-year floodplain of streams with PMJM habitat. 
• Removal of herbaceous plants, shrubs, and willow will be avoided in PMJM habitat. 
• If vegetation removal in PMJM habitat areas is unavoidable, native plants and shrubs will be 

planted per the CDOT Landscape Architect, in consultation with the USFWS and the CDOT 
Region 1 Biologist, to 80 percent of the cover of the surrounding area. 
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• Ledges will be installed in the Beaver Brook culvert to facilitate PMJM movement under the 
highway. 

• Ledges will be installed in all culverts greater than 48 inches in diameter within PMJM habitat 
as determined during Tier 2 processes. 

• PMJM habitat taken will be replaced at a 2:1 ratio. 

The North American wolverine (Gulo gulo luscus) was listed as a candidate species on December 14, 
2010, after the PBA was submitted to the USFWS. As such, the PBO noted that future Tier 2 analyses 
would need to include the North American wolverine. As noted in Section 5 of this document, the 
Project Area does not contain suitable habitat for the North American wolverine. Additionally, it was 
determined that the Project PEIS alternatives were “not likely to affect” the Yellow-Billed Cuckoo 
(Coccyzus americanus), a candidate species, and it would not need to be addressed in Tier 2 projects. 
The Yellow-Billed Cuckoo is not discussed further in this report. 

All federally listed species considered as part of the I-70 Floyd Hill to Veterans Memorial Tunnels 
Project are discussed in more detail in Section 5 of this document. 

 U.S. Forest Service Sensitive Species and Management 
Indicator Species 

USFS sensitive species are defined as those plant and animal species identified by a regional forester 
for which population viability is a concern, as evidenced by (1) significant current or predicted 
downward trends in population numbers or density, or (2) significant current or predicted downward 
trends in habitat capability that would reduce a species’ existing distribution (USFS, 1997). 

Management Indicator Species (MIS) are animals or plants identified by the USFS because changes in 
these species’ populations respond to the effects of USFS management activities. The MIS list is one of 
the many tools the USFS uses to provide for the diversity of plant and animal communities and gauge 
the effects of its management activities. 

During the PEIS analysis, the Arapaho-Roosevelt National Forest and White River National Forest 
provided lists of USFS sensitive animal, plant, and aquatic species; MIS; and other species or habitats 
occurring on forest lands to be analyzed (CDOT, 2011a). 

The Project Area for the I-70 Floyd Hill to Veterans Memorial Tunnels Project does not occur within or 
adjacent to USFS lands; therefore, these species are not discussed further in this document. 

 Bureau of Land Management Sensitive Species 

BLM sensitive species occur on BLM lands and have been designated by the State BLM Director as those 
that could easily become endangered or extinct in the state. The I-70 Floyd Hill to Veterans Memorial 
Tunnels Project Area does not occur within or adjacent to BLM lands; therefore, these species are not 
discussed further in this document. 

 State Threatened, Endangered, and Species of Concern 

Colorado Parks and Wildlife (CPW), called the Colorado Division of Wildlife during development of the 
PEIS, provided input on state-listed species and species habitat during the PEIS analysis (CDOT, 2011a). 
All but two of the identified state-listed species also are designated as federally listed species and are 
discussed above in Section 4.1.1, Section 4.1.2, and Section 4.1.3 of this document. The remaining two 
species, midget faded rattlesnake (Crotalus oreganus concolor) and common garter snake (Thamnophis 
sirtalis), were identified in the PEIS as State Species of Concern and have been analyzed in this 
document.  
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Existing conditions for these and other state-listed species included in the analysis for the I-70 Floyd 
Hill to Veterans Memorial Tunnels Project are discussed in Section 5 of this report. 

 Colorado Natural Heritage Program 

The Colorado Natural Heritage Program (CNHP) tracks information on the status and location of rare 
special-status species and natural plant communities and shares this information with a wide range of 
stakeholders and partners for the purpose of ensuring biodiversity resources are not diminished. The 
CNHP tracks rare species and natural plant communities that have been identified as special status by 
the state or federal government. These species and plant communities are noted in the I-70 Mountain 
Corridor PEIS for continued awareness during Tier 2 processes (CDOT, 2011a). 

4.2. Analysis in Tier 2 Processes 

Lead agencies are responsible for conducting a project-specific analysis of direct and indirect impacts 
to special-status species. A project-specific Biological Assessment for federally protected species needs 
to be prepared and submitted to the USFWS when impacts from Tier 2 projects have the potential to 
result in a “may affect, likely to adversely affect” determination. 

Lead agencies also committed to conduct further analysis of direct and indirect impacts on protected 
species during future project-specific Tier 2 processes. The following actions listed in the I-70 Mountain 
Corridor PEIS are applicable to this Project: 

• Lead agencies will perform surveys for protected species and their habitat. The USFWS, USFS, 
and CPW will provide relevant and updated species lists. This information will be incorporated 
into the project’s design to avoid or minimize effects on such species. 

• Using the Tier 1 process as a foundation, lead agencies will complete a project-specific BA to 
analyze impacts to protected species. 

• Lead agencies will determine the effects on federally listed species that occur downstream 
from the I-70 Mountain Corridor in coordination with the USFWS. 

• Lead agencies will adhere to any new or revised laws or regulations pertaining to protected 
species, including following CDOT’s Statewide Impact Finding Tables (SWIFT) process, where 
applicable. 

• Lead agencies will develop specific and more detailed mitigation strategies and measures. 

Since completing the PEIS, CDOT developed the SWIFT process for clearances under Section 7 of the 
ESA. The process follows the PBA/PBO for the CDOT Biological Evaluation Process (CDOT 2014a, USFWS 
2015) for CDOT projects (including those in the I-70 Mountain Corridor) involving consultations for 
federally listed species with a determination of “no effect” or “may affect, not likely to adversely 
affect.”  
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5. Affected Environment 

5.1. Study Area 

The Study Area for potential direct effects for special-status species consists of approximately 1,340 
acres and was delineated by adding a 500-foot buffer around the I-70 Floyd Hill highway segment, 
identified in Section 2.1 of this document, and a 1,000-foot buffer around the interchange areas (see 
Exhibit 4) on either side of the existing I-70 Corridor between MP 249 and MP 241. 

Exhibit 4. Floyd Hill Threatened and Endangered Species Study Area 

 
 

The Study Area is located within the Southern Rockies Ecoregion (Level III Ecoregions), which is within 
the Crystalline Mid-Elevation Forests Ecoregion (21c of Level IV Ecoregions) (U.S. Environmental 
Protection Agency [EPA], 2013). It varies in elevation from approximately 7,100 feet to 7,900 feet and 
encompasses both Foothills and Montane Zone vegetation, which is characterized by mixed conifer 
forests, ponderosa pine (Pinus ponderosa) woodlands, deciduous scrublands with mountain mahogany 
(Cercocarpus montanus), Douglas-fir (Pseudotsuga menziesii) forests, and barren rock outcrops (CNHP, 
2011). 
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Within the Study Area, several drainages intersect or parallel I-70 that contain narrow bands of riparian 
habitat along steep, riprapped stream banks. Vegetation identified in these drainages varies and 
includes narrowleaf cottonwood (Populus angustifolia), thinleaf alder (Alnus incana), river birch 
(Betula fontinalis), numerous willow species (Salix spp.), and Engelmann spruce (Picea engelmannii). 

Approximately 42 percent of the Study Area is developed (CDOT, 2020c). I-70 and other transportation 
facilities make up most of these developed areas. There also are commercial and residential 
developments and sparsely developed single-family residences at the eastern end of the Project and a 
large rock quarry on the north side of I-70 at the bottom of Floyd Hill (approximately MP 244.6). 
Between the US 6 interchange and the Veterans Memorial Tunnels, developed areas include a small 
number of commercial businesses, residences, a CDOT maintenance yard, and the Black Hawk City 
Water Plant. To the west of the Veterans Memorial Tunnels, developed areas are located south of I-70. 

For more information on vegetation and land cover found in the Study Area, refer to the I-70 Floyd Hill 
to Veterans Memorial Tunnels Vegetation and Noxious Weeds Technical Report (CDOT, 2020c). For 
more information on riparian and wetland vegetation, refer to the I-70 Floyd Hill to Veterans Memorial 
Tunnels Aquatic Resources Technical Report (CDOT, 2020b). 

5.2. Federally Listed Threatened and Endangered Species 

To obtain information on federally listed species, an updated report from the USFWS’s Information for 
Planning and Consultation (IPaC) system was generated on January 6, 2020, to identify federally listed 
threatened, endangered, and candidate species with potential to occur within the Study Area (see 
Appendix B). Three mammals, four birds, two fish, and two plants are included on the list (USFWS, 
2020a). Exhibit 5 presents the list and status of these species, along with an assessment of whether 
they have potential to be affected by the Project and subject to impact analysis. 

One species, the Mexican Spotted Owl, was excluded from analysis because the PEIS concluded suitable 
habitat for this species was lacking within the I-70 Mountain Corridor. Habitat conditions and species 
occurrences have not changed since the PEIS was completed; therefore, this species is not discussed 
further in this document. 

Three species—Ute ladies’-tresses orchid, Canada lynx, and North American wolverine—also were 
excluded from further analysis because, although the I-70 Mountain Corridor contains habitat for these 
species, the Floyd Hill Study Area lacks suitable habitat for Ute ladies’-tresses orchid and North 
American wolverine, and Canada lynx habitat within the Study Area is considered marginal (see Exhibit 
5). 

CPW has identified potential suitable lynx habitat south of the study area; however, because the study 
area is located below 8,000 feet in elevation, lynx would not be expected to use the study area except 
rarely as a movement corridor. Lynx crossings on I-70 east of Empire Junction have not been 
documented (Ivan, 2012). An analysis of wildlife vehicle collision data collected by CDOT does not 
identify any lynx collisions in the I-70 corridor near Idaho Springs. The closest designated Linkage 
Interference Zone (LIZ) that identified lynx as the target species is LIZ N (Empire Junction from 
milepost [MP] 231.6-232.9) (Kintsch et al., 2011).  
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Exhibit 5. Federally Listed Threatened, Endangered, and Candidate Species with Potential to 
Occur within the Study Area or be Affected by Project Activities 

Species Status 
Determination from the  
I-70 Mountain Corridor 

PBO 

Species 
Analyzed 
Further? 

Reason for Excluding from the Floyd 
Hill Project Analyses 

MAMMALS 

Canada lynx 
(Lynx canadensis) 

Threatened 
Not likely to jeopardize the 
continued existence of the 

species. 
No 

Lynx prefer dense subalpine forests 
characterized by persistent snow and 
dense horizontal cover in areas with 
abundant snowshoe hare populations 
(CPW, 2019). In Colorado, these habitat 
areas occur at an elevation range of 
10,000 feet to 12,000 feet (Ruediger et 
al., 2000). They also prefer areas that 
are relatively isolated from and 
unaffected by human developments and 
activities (Ruediger et al., 2000). The 
Study Area occurs at an elevation range 
of 7,100 feet to 8,000 feet and includes a 
high level of human disturbance and 
activity (i.e., the interstate, which has 
high traffic volumes, residential and 
commercial developments, and human 
recreational activities). Therefore, 
potential habitat within the Study Area is 
considered marginal. Rarely, individual 
animals may cross through the area 
during the summer months in search of 
more suitable high-elevation habitat 
(Ivan, 2012); however, the Project Area 
is far from any suitable denning and 
foraging habitat, so the Project is not 
expected to impact the species. 

North American 
wolverine 
(Gulo gulo 

luscus) 

Proposed 

Not applicable. Species 
listed after the PEIS BA was 
submitted to the USFWS. 

Species needs to be 
included in all Tier 2 

analyses. 

No 

No suitable habitat within the Study 
Area. The species is restricted to high 
elevations with arctic and subarctic 
conditions (NatureServe, 2018). In 
addition, CDOT has prepared a 
streamlined consultation process with 
the USFWS as part of SWIFT. The tables 
cover 93 common CDOT actions and it 
evaluates the effects on listed 
threatened and endangered species. 
Using this process, a no effect 
determination was identified for the 
wolverine; therefore, no further 
consultation is required for this species. 

Preble’s meadow 
jumping mouse 

(Zapus hudsonius 
preblei) 

Threatened 
Not likely to jeopardize the 
continued existence of the 

species. 
Yes Not excluded, discussed in Section 5.2.1. 
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Species Status 
Determination from the  
I-70 Mountain Corridor 

PBO 

Species 
Analyzed 
Further? 

Reason for Excluding from the Floyd 
Hill Project Analyses 

BIRDS 

Mexican Spotted 
Owl 

(Strix 
occidentalis 

lucida) 

Threatened 

Excluded from analysis—
lack of suitable habitat 
within the I-70 Mountain 

Corridor. 

No 

No suitable habitat within the Study 
Area. Species excluded from the PBO due 
to lack of habitat within the I-70 
Mountain Corridor. 

Whooping Crane 
(Grus Americana) 

Endangered 

South Platte River species 
found downstream of the  
I-70 Mountain Corridor. 
Potentially affected by 
water depletions to the 

Platte River basin. 

Yes Not excluded, discussed in Section 5.2.2. 

Interior Least 
Tern 

(Sterna 
antillarum) 

Endangered 

South Platte River species 
found downstream of the  
I-70 Mountain Corridor. 
Potentially affected by 
water depletions to the 

Platte River basin. 

Yes Not excluded, discussed in Section 5.2.2. 

Piping Plover 
(Charadrius 
melodus) 

Threatened 

South Platte River species 
found downstream of the  
I-70 Mountain Corridor. 
Potentially affected by 
water depletions to the 

Platte River basin. 

Yes Not excluded, discussed in Section 5.2.2. 

FISH 

Pallid sturgeon 
(Scaphirhynchus 

albus) 
Endangered 

South Platte River species 
found downstream of the  
I-70 Mountain Corridor. 
Potentially affected by 
water depletions to the 

Platte River basin. 

Yes Not excluded, discussed in Section 5.2.2. 

Greenback 
cutthroat trout 
(Oncorhynchus 
clarki stomias) 

Threatened 

Not likely to jeopardize the 
continued existence of the 

species. However, 
information regarding the 

known distribution needs to 
be re-analyzed during all 

Tier 2 projects. 

No 

No known occurrences of the species in 
the Study Area (CPW 2017a, and Personal 
communication with Paul Winkle, 
Aquatic Biologist with CPW, Denver, 
November 2017). 
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Species Status 
Determination from the  
I-70 Mountain Corridor 

PBO 

Species 
Analyzed 
Further? 

Reason for Excluding from the Floyd 
Hill Project Analyses 

PLANTS 

Ute ladies’-
tresses orchid 
(Spiranthes 
diluvialis) 

Threatened 

Not likely to jeopardize the 
continued existence of the 
species. However, surveys 
of appropriate habitat are 

required during Tier 2 
analysis. If any plants are 
detected, re-analysis of 

effects may become 
necessary. 

No 

The Study Area is outside the known 
elevation range of the species. Occupied 
habitat consists of seasonally moist soils 
and wet meadows of drainages below 
7,000 feet (USFWS, 2018a). The Study 
Area occurs at an elevation range of 
7,100 feet to 8,000 feet. There also are 
no known occurrences in Clear Creek 
County (CNHP, 2014). Additionally, the 
Project would not involve the 
construction of a major in-stream 
reservoir and it is not a hydropower 
diversion/return project that would 
divert water or sediment from the 
mainstem of the Creek. Construction 
activities that may require water usage 
would be minor in nature and include 
mixing concrete, compaction of road 
base, and dust suppression. Water used 
for these activities would come from a 
municipal water source. 

Western prairie 
fringed orchid 
(Platanthera 
praeclara) 

Threatened 

South Platte River species 
found downstream of the  
I-70 Mountain Corridor. 
Potentially affected by 
water depletions to the 

Platte River basin. 

Yes Not excluded, discussed in Section 5.2.2. 

 

 Preble’s Meadow Jumping Mouse 

The PMJM is a small mammal approximately 9 inches in length with large hind feet adapted for 
jumping. It has a long bi-colored tail, which accounts for 60 percent of its length, and a distinct dark 
stripe down the middle of its back that is bordered on either side by gray to orange-brown fur. The 
species enters hibernation in September or October and doesn't emerge until May. Its diet changes 
seasonally and consists of insects, seeds, fungus, fruit, and more (USFWS, 2020b). 

The habitat range for this largely nocturnal mouse occurs along the foothills of southeastern Wyoming 
south to Colorado Springs along the eastern edge of the Front Range of Colorado. Beaver Brook and 
Clear Creek within the Study Area are part of the PMJM Overall Range (CPW, 2017b; see Exhibit 6). 

Suitable habitat is comprised of well-developed riparian vegetation with adjacent, relatively 
undisturbed grassland communities and a nearby water source. The riparian habitat typically includes a 
dense combination of grasses, forbs, and shrubs. The species is known to regularly range outward into 
adjacent uplands to feed and hibernate (USFWS, 2020b). No critical habitat for this species is located 
within or adjacent to the Study Area. The closest critical habitat is located 8 miles to the northeast 
along Ralston Creek, upstream and west of Ralston Reservoir, and west of State Highway 93. 
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Previous trapping efforts documented one PMJM occurrence within the Study Area along Beaver Brook 
in June 2004 (David Evans and Associates, 2004). However, the trapping effort did not include genetic 
testing to confirm that the jumping mouse was a PMJM. The Study Area is located at the lower 
elevational boundary of the western jumping mouse (Zapus princeps) and common meadow jumping 
mouse (Zapus hudsonius) and the high elevation boundary for the PMJM. Therefore, the mouse trapped 
in 2004 could have been a western or common meadow jumping mouse and not a PMJM. Two additional 
PMJM trappings were recorded along Clear Creek approximately 5 miles downstream of the Study Area, 
along the US 6 corridor in Jefferson County (see Exhibit 6) (USFWS, 2018b). 

A field visit to survey PMJM habitat along Beaver Brook within the Study Area was conducted in June 
2018. Suitable habitat was documented along Beaver Brook on the north and south side of I-70 in areas 
having a mid- and over-story of willows and trees and an understory of herbaceous plants (see Exhibit 
7). Habitat along Clear Creek was delineated from aerial photos and windshield surveys in 2018 and 
documented as marginal because the riparian zone and floodplain of Clear Creek is highly restricted by 
I-70 and frontage and collector roads adjacent to I-70 (see Exhibit 7). Clear Creek also is heavily 
riprapped with steep slopes and lacks riparian habitat along most of Clear Creek within the Study Area. 
This was confirmed during a site visit with CPW in May 2020. Please see Appendix C for photos taken in 
the Beaver Brook Area. 

An additional PMJM trapping survey occurred on Beaver Brook and an unnamed tributary to Beaver 
Brook in July 2020 (Appendix D). Tissue samples were collected from each individual jumping mouse 
(Zapus spp.) captured during the survey and sent to the Molecular Ecology Lab in Fort Collins, Colorado 
for genetics analyses. The DNA analysis of the tissue samples was conducted in May 2021 (after a long 
closure due to work restrictions surrounding the COVID-19 pandemic) and confirmed that all captured 
individuals analyzed were western jumping mouse (Zapus princeps). No Preble’s meadow  jumping mice 
(Zapus hudsonius preblei) were captured during the survey.  

. 

 South Platte River Species 

The following five species occur in the South Platte River, downstream from the Study Area, and have 
potential to be affected by water depletion to the South Platte River Basin: Least Tern, pallid 
sturgeon, Piping Plover, western prairie fringed orchid, and Whooping Crane. As discussed in Section 4 
of this document, to address the effects of South Platte River basin depletions on these species, CDOT, 
as a state agency, is participating in the SPWRAP. However, CDOT is cooperating with FHWA on this 
Project, which provides a federal nexus for the Project and the need for formal consultation with the 
USFWS for any water used from the South Platte River basin. 

FHWA prepared a PBA, dated February 2, 2012, that estimates total water usage until 2019. On April 4, 
2012, the USFWS signed a PBO that concurred with this approach and requires a yearly reporting of 
water usage beginning the year that Project construction commences (CDOT, 2011b). This agreement 
expired on December 30, 2019. The PBA has since been extended through 2032. The extension, which 
has the same reporting requirements, was signed by the USFWS on March 29, 2019. The water used for 
this Project will be reported to the USFWS at the year’s end after the completion of the Project. 
Effects to species not addressed in the PBA or affected by causes other than water depletions to the 
South Platte River basin are analyzed separately. 
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Exhibit 6. Potential Preble’s Habitat in the Study Area 

 
Source: CPW, 2017b and USFWS 2018b  
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Exhibit 7. Suitable Preble’s Habitat in the Study Area 

 
Source: CPW, 2017b, Google Earth aerial imagery, and data collected during a site visit in June 2018.
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5.3. State Threatened, Endangered, and Species of Concern 

Information on state-listed species with potential to occur within the Study Area was obtained from 
review of species listed in the PEIS Biological Resources Technical Report (CDOT, 2010 and CDOT, 
2011a) and the PEIS PBO (USFWS, 2011), and a desktop review of readily available information from the 
CPW Species Profile website (CPW, 2017a). Three state-listed species were identified as having 
potential to occur within the Study Area (see Exhibit 8). 

Exhibit 8. State-Listed Species with Potential to be Present in the Study Area 

Species Name Status 
Habitat 

Characteristics/ 
Information 

Habitat 
within 
Study 
Area? 

Reason for Exclusion 

MAMMALS 

Townsend’s 
big-eared bat 
(Corynorhinus 

townsendii 
pallescens) 

Species of 
Concern 

Mines, caves, and large 
rock cavities below 
approximately 9,500 

feet. 

Yes 
Not excluded, discussed in Section 
5.3.1. 

BIRDS 

Peregrine 
Falcon 
(Falco 

peregrines 
anatum) 

Species of 
Concern 

Cliffs with tall rock 
faces (over 425 feet in 
height) that dominate 

surrounding 
topographic features 

and offer an extensive 
panoramic view of the 

area (Craig and 
Enderson, 2004). 

No 

There are no tall rock faces over 425 
feet tall that dominate surrounding 
topographic features within or 
adjacent to the Study Area. The 
Project Area is not considered 
potential Peregrine Falcon nesting 
habitat (CPW, 2017b). 

Bald Eagle 
(Haliaeetus 

leucocephalus) 

Species of 
Concern 

Roosts above rivers, 
lakes, and reservoirs. 

Yes 

Not excluded. Species analyzed in 
the I-70 Floyd Hill to Veterans 
Memorial Tunnels Terrestrial and 
Aquatic Wildlife Technical Report 
(CDOT, 2020a). 

REPTILES & AMPHIBIANS 

Boreal toad 
(Bufo boreas 

boreas) 
Endangered 

Mountain lakes, ponds, 
meadows, and 

wetlands in subalpine 
forests between 7,500 
feet and 12,000 feet in 

elevation. 

No 
The Study Area is outside the known 
distribution area of the species in 
Colorado (CPW, 2017a). 

Northern 
leopard frog 
(Lithobates 

pipiens) 

Species of 
Concern 

Wet meadows and 
banks of marshes, 

ponds, lakes, 
reservoirs, streams, 

and irrigation ditches. 

Yes 
Not excluded, discussed in Section 
5.3.2. 

Midget faded 
rattlesnake 
(Crotalus 
oreganus 
concolor) 

Species of 
Concern 

In Colorado, the 
species occurs in Mesa, 

Delta, and Garfield 
Counties (CPW, 2017a). 

No 
The Study Area is outside the known 
distribution area of the species. 
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Species Name Status 
Habitat 

Characteristics/ 
Information 

Habitat 
within 
Study 
Area? 

Reason for Exclusion 

Common garter 
snake 

(Thamnophis 
sirtalis) 

Species of 
Concern 

In Colorado, the 
species occurs along 

the South Platte River 
and its tributaries at 

elevations below 6,000 
feet and along the 

North Fork Republican 
River drainage in Yuma 
County at about 3,500 

feet to 3,600 feet 
(CPW, 2017a). 

No 
Study Area outside the known 
elevation range for the species. 

MOLLUSKS 

Cylindrical 
papershell 

(Anodontoides 
ferussacianus) 

Species of 
Concern 

Mud or sandy substrate 
of lakes and quiet 

streams. 
No 

Species restricted to two locations in 
Boulder County (USFWS, 2018a). 

Source: CPW 2017a; CPW 2017b 

 

 Townsend’s Big-Eared Bat 

Townsend’s big-eared bat (Corynorhinus townsendii pallescens) is considered a cave obligate, requiring 
caves and abandoned mines for roosting (Gruver and Keinath, 2006). The species is known to select 
roosts occurring in a variety of vegetative habitats, generally in dry upland sites, but also may occur in 
mesic coniferous and deciduous forests. In Colorado, it is reported to occur in low and high elevations 
with vegetation ranging from sagebrush to lodgepole pine and sub-alpine spruce-fir communities 
(Gruver and Keinath, 2006). 

Moths, the preferred prey of Townsend’s big-eared bats, reproduce on shrubs, trees, and flowering 
plants, but not on grasses (Ellison et. al, 2004). Thus, suitable foraging habitat for Townsend’s big-
eared bat likely consists of a heterogeneous mosaic of forested and edge habitats, including riparian 
zones, which also are used for commuting and drinking (Fellers and Pierson, 2002). Areas with 
substantial beaver activity enhance the quality of foraging habitat by increasing ecosystem productivity 
(Naiman et al., 1986); providing gaps in the forest canopy; providing small, quiet ponds for drinking; 
and causing an increase in insect activity (Gruver and Keinath, 2006). 

The primary threats to Townsend’s big-eared bats are loss, modification, and disturbance of roosting 
and foraging habitat, as well as exposure to environmental toxins. Disturbance to roosting habitat 
includes uninformed closure of abandoned mines, which eliminates potential roosting habitat and leads 
to mortality of bats trapped inside. Additionally, human recreation in and around mines and caves can 
disrupt reproductive and hibernal periods (Gruver and Keinath, 2006). Disturbance to foraging habitat 
includes elimination of forest canopy, elimination or alteration of wetland habitat, and conversion of 
native shrubs and grasslands to urban or agricultural uses. 

No caves or abandoned mines exist within the Study Area; however, potential foraging habitat for the 
Townsend’s big-eared bat does exist. 
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 Northern Leopard Frog 

Northern leopard frogs (Lithobates pipiens) mostly occur in the western United States in cool climates. 
They are known throughout Colorado and could potentially occur within the Study Area along Clear 
Creek and Beaver Brook. 

Northern leopard frogs require a mosaic of habitats to meet the requirements of all life stages. They 
breed in a variety of aquatic habitats that include slow-moving or still water along streams and rivers, 
wetlands, permanent or temporary pools, beaver ponds, and human-constructed habitats such as 
earthen stock tanks and borrow pits (USFWS, 2020c). Subadult northern leopard frogs typically migrate 
to feeding sites along the borders of larger, more permanent bodies of water. Recently metamorphosed 
frogs will move up and down drainages and across land to locate new breeding areas (USFWS, 2020c). 

Mortalities during dispersal are attributed to roadways, road construction, cattle grazing, and other 
wildlife trampling that typically occurs in wetland areas (Smith and Keinath, 2007). The northern 
leopard frog has been declining or becoming severely reduced at lower elevations in many sites in 
Colorado and it also has declined in the Great Plains (Smith and Keinath, 2007). 

Many factors play a role in the decline of the northern leopard frog, including disease, habitat 
degradation and fragmentation, predation, and water quality. In addition to the chytrid fungus, the 
leopard frog is susceptible to ranavirus, which is a lethal virus peculiar to ranid frogs. Habitat 
degradation and fragmentation occurs from livestock grazing, road construction, water development 
projects, and other land management activities; grazing is the most adverse impact to this species. In 
addition, chemical contamination, acidification of water, increased penetration of ultraviolet light, 
and climate changes contribute to the decline in northern leopard frogs (Smith and Keinath, 2007).  
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6. Impacts 

This section describes potential direct and indirect impacts of the proposed action alternatives and the 
No Action Alternative on federally threatened and endangered species, state-listed species of concern, 
and their habitats. Direct impacts occur at the same time and place as the proposed action and are 
caused by Project elements and construction activities. They occur when wildlife species are physically 
impacted during construction or wildlife habitats are degraded or destroyed. Indirect effects also result 
from the Proposed Action, but they occur later in time and often in different locations. Examples of 
indirect impacts to wildlife include increased shading to a river or stream, changes to plant species 
composition, increased barriers to wildlife movement, and changes in habitat connectivity. 

6.1. Methodology 

Permanent and temporary direct impacts were identified by overlaying GIS layers of the action 
alternatives with wildlife habitat data. Locations within the construction limits where suitable habitat 
would be replaced with transportation facilities were identified as having permanent impacts. 
Locations where suitable habitat would be damaged or removed during construction but restored 
afterward were identified as having temporary direct impacts. 

In addition, areas of the existing edge of pavement that would not be incorporated into the proposed 
edge of pavement would be reclaimed and reseeded with native species. 

6.2. No Action Alternative Impacts 

As described in Section 2.2 of this document, the No Action Alternative would include ongoing highway 
maintenance and replacement of the westbound I-70 bridge at the bottom of Floyd Hill. The new 
bridge would be constructed in the same location and it would be wider than the existing bridge. The 
US 6 interchange area is classified as a high-intensity developed area that is dominated by impervious 
surfaces, including I-70, US 6, and the Clear Creek Greenway Trail (CDOT, 2020c). Several other areas 
at the interchange are heavily disturbed and lack vegetation, including parking areas, creek pullouts, 
dirt piles, and the riprapped banks of Clear Creek. Vegetation in the area is sparse and consists of 
herbaceous plants along the roadside and bridge abutments and a few small trees and shrubs (CDOT, 
2020c). As a result, habitat for all four special-status species is considered marginal at the US 6 
interchange. 

More specifically, Clear Creek in this location is heavily channelized with steep riprapped banks and 
fast-moving water. Riparian habitat needed to support PMJM and northern leopard frog does not exist 
at this location (CDOT, 2020b and CDOT, 2020c). Mitigation measures also would be incorporated into 
Project design that would avoid impacts to Clear Creek. Additionally, no known occurrences of PMJM or 
northern leopard frog occur at this location (CPW, 2017b and USFWS, 2018b). Therefore, impacts to 
PMJM and northern leopard frog are unlikely to occur from implementation of the No Action 
Alternative. 

Townsend’s big-eared bats are cave obligates that rarely roost under bridges (Sherwin et. al, 2000). 
The species forages among foliage of trees and shrubs and along forest edges (Fellers and Pierson 
2002), which also are conditions that do not exist at the US 6 interchange area (see Photo 1, below). 
Additionally, no known occurrences of the species are from the US 6 interchange area (CPW, 2017b). 
Construction noise and nighttime lighting could impact individual bats that occasionally travel through 
the area; however, individual bats would be able to fly around the construction area and avoid 
potential impacts. Therefore, no impacts to Townsend’s big-eared bats would occur from 
implementation of the No Action Alternative. 
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6.3. Tunnel Alternative Impacts 

 East Section 

This section describes potential direct, indirect, and construction-related impacts to special-status 
species in the East Section of the Project. 

 Direct Impacts 

Preble’s Meadow Jumping Mouse 

Suitable habitat for PMJM occurs along the Beaver Brook drainage and an unnamed tributary to Beaver 
Brook (Exhibit 7). Within the Study Area, these two drainages extend from approximately MP 248 
(Beaver Brook/Floyd Hill interchange) to MP 246.6 (Hyland Hills/Floyd Hill interchange). The only 
Project improvement that would occur in this area would be the placement of wildlife fencing on the 
south side of I-70. The wildlife fence would be placed between the riparian habitat and I-70. 
Temporary impacts to vegetation on the edge of the riparian habitat could occur during installation of 
the fence and fence posts, but they would be minor in nature. Additionally, the fence would not act as 
a barrier because PMJM would travel within the riparian corridor, parallel with the fence, and not 
across it. 

Potential impacts to PMJM will be documented in a project-specific Biological Assessment, which will 
be submitted to the USFWS under separate cover, per ESA Section 7 requirements. 

Northern Leopard Frog 

Potentially suitable habitat for the northern leopard frog is the same as for the PMJM (Exhibit 7). 
Therefore, Project-related impacts to this species would be the same as those discussed above for 
PMJM. 

Townsend’s Big-Eared Bat 

There are no caves or mines within the East Section of the Project Area; therefore, it is highly unlikely 
that Townsends’ big-eared bats frequent the Study Area. Construction noise and nighttime lighting 
could impact individual bats that occasionally travel through the area; however, individual bats would 
be able to fly around the construction area and avoid potential impacts.  

Photo 1. I-70 Westbound Bridge—Bottom of Floyd Hill 
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 Indirect Impacts 

Preble’s Meadow Jumping Mouse 

Potential indirect impacts could result from future increased traffic volumes along the I-70 corridor, 
which could lead to an increase in chemicals (de-icers, petroleum, etc.) accumulating on roadside 
vegetation. These chemicals could impact cover and foraging habitat for PMJM. However, these areas 
are already impacted by roadside chemicals. 

Northern Leopard Frogs 

Potential indirect impacts to northern leopard frogs would be the same as those listed above for the 
PMJM. 

Townsends’ Big-Eared Bat 

Removal of trees, shrubs, and herbaceous plants in the area could impact the number of moths, the 
preferred food source for Townsend’s big-eared bats. However, these impacts would be minor and 
temporary. 

 Central Section 

This section describes potential direct, indirect, and construction-related impacts to special-status 
species in the Central Section of the Project, for both the North and South Frontage Road Design 
Options. 

 Direct Impacts 

Preble’s Meadow Jumping Mouse 

Most of Clear Creek in the Central Section of the Project is heavily channelized with riprapped banks 
that lack wetlands and riparian habitat (CDOT, 2020b and CDOT, 2020c); however, there are 15 small 
wetlands located within the creek channel (CDOT, 2020b). These wetlands lack the well-developed 
riparian vegetation with adjacent undisturbed grasslands required to support PMJM. Additionally, 
proposed improvements would occur primarily outside of Clear Creek and its associated wetlands 
(CDOT, 2020b); therefore, direct impacts to potential PMJM habitat would be minimal for both North 
and South Frontage Road Design Options. 

North Frontage Road Option 

To connect the existing frontage road on the west side of the Hidden Valley/Central City interchange 
with the proposed frontage road on the east side, a new bridge span would be constructed over Clear 
Creek. Approximately 4 square feet of one wetland would be impacted by installation of a bridge pier 
(CDOT, 2020b). The wetland is located on the north side of Clear Creek and is confined by I-70 and the 
riprapped bank of Clear Creek on the north. There are no adjacent grasslands, which are preferred by 
PMJM. 

Temporary impacts related to construction would result from vegetation removal, earth moving, 
grading activities, and staging of equipment. 

South Frontage Road Option 

The South Frontage Road Option would not result in wetland impacts (CDOT, 2020b).  
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Northern Leopard Frog 

The heavily channelized banks of Clear Creek have resulted in fast-flowing water through the Central 
Section of the Project. There are no slow-moving or still waters along the creek that are required for 
this species. As a result, northern leopard frogs are unlikely to occur within the Central Section of the 
Project. 

Townsend’s Big-Eared Bat 

Potential direct impacts would be the same for both frontage road design options. There are no caves 
or mines within the Central Section of the Project Area; therefore, it is highly unlikely that Townsends’ 
big-eared bats frequent the Study Area. Construction noise and nighttime lighting could impact 
individual bats that occasionally travel through the area; however, individual bats would be able to fly 
around the construction area and avoid potential impacts. 

 Indirect Impacts 

Preble’s Meadow Jumping Mouse 

Indirect impacts could result from soil disturbance, which would provide an opportunity for non-native 
invasive plants and noxious weeds to be introduced and spread across the area. Additionally, areas of 
the wetland that currently receive a lot of direct sunlight may become shaded, which could change 
vegetation habitat conditions in the area. 

Potential indirect impacts also could result from future increased traffic volumes along the I-70 
corridor, which could lead to an increase in chemicals (de-icers, petroleum, etc.) accumulating on 
wetland vegetation and impacting potential cover and foraging habitat for PMJM. The potential for 
increased chemical accumulation would be greater for the South Frontage Road Design Option because 
there would be a road on both sides of Clear Creek. 

Townsend’s Big-Eared Bat 

Moths, the preferred prey of Townsend’s big-eared bats, reproduce on shrubs, trees, and flowering 
plants. Therefore, vegetation removal associated with both frontage road design options could impact 
the abundance of moths in the area. However, vegetation on the south side of Clear Creek is denser 
that on the north side of I-70. It consists of trees with an understory of shrubs and herbaceous plants. 
Therefore, impacts associated with the South Frontage Road Option would be greater than those 
associated with the North Frontage Road Option 

 West Section 

This section describes potential direct, indirect, and construction-related impacts to special-status 
species in the West Section of the Project, which would be very similar to those in the Central Section. 

 Direct Impacts 

Preble’s Meadow Jumping Mouse 

Clear Creek in the West Section also is heavily channelized with riprapped banks that lack wetlands and 
riparian habitat (CDOT, 2020b and CDOT, 2020c); however, there are several small wetlands scattered 
throughout the Clear Creek corridor (CDOT, 2020b). These wetlands lack the well-developed riparian 
vegetation with adjacent undisturbed grasslands required to support PMJM. Therefore, potential 
impacts are unlikely to occur. 
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East of the Veterans Memorial Tunnels, to accommodate the realignment of I-70, approximately 1,365 
linear feet of Clear Creek would be shifted to the south, which would impact approximately 40 square 
feet of one wetland in the area (CDOT 2020b). The wetland is located within the narrow creek channel 
on the south edge of the creek. It is very thin and confined on the south by a riprapped bank and CR 
314. There are no adjacent grasslands, which are required for PMJM. 

Potential impacts to PMJM will be documented in a project-specific Biological Assessment, which will 
be submitted to the USFWS under separate cover, per ESA Section 7 requirements. 

Northern Leopard Frog 

The heavily channelized banks of Clear Creek have resulted in fast-flowing water through the West 
Section of the Project. There are no slow-moving or still waters along the creek that are required for 
this species. As a result, northern leopard frogs are unlikely to occur within the West Section of the 
Project. 

Townsend’s Big-Eared Bat 

There are no caves or mines within the West Section of the Project Area; therefore, it is highly unlikely 
that Townsends’ big-eared bats frequent the Study Area. Construction noise and nighttime lighting 
could impact individual bats that occasionally travel through the area; however, individual bats would 
be able to fly around the construction area and avoid potential impacts. 

 Indirect Impacts 

Preble’s Meadow Jumping Mouse 

Indirect impacts could result from soil disturbance, which would provide an opportunity for non-native 
invasive plants and noxious weeds to be introduced and spread across the area. Additionally, areas of 
the wetland that currently receive a lot of direct sunlight may become shaded, which could change 
vegetation habitat conditions in the area. 

Potential indirect impacts also could result from future increased traffic volumes along the I-70 
corridor, which could lead to an increase in chemicals (de-icers, petroleum, etc.) accumulating on 
wetland vegetation and impacting potential cover and foraging habitat for PMJM. The potential for 
increased chemical accumulation would be greater for the South Frontage Road Design Option because 
there would be a road on both sides of Clear Creek. 

Townsend’s Big-Eared Bat 

Moths, the preferred prey of Townsend’s big-eared bats, reproduce on shrubs, trees, and flowering 
plants. Therefore, vegetation removal associated with both frontage road design options could impact 
the abundance of moths in the area. Vegetation on the south side of Clear Creek is denser that on the 
north side of I-70. It consists of trees with an understory of shrubs and herbaceous plants. Therefore, 
impacts would be greater with the South Frontage Road Option. 

6.4. Canyon Viaduct Alternative Impacts 

 East Section 

The Canyon Viaduct Alternative’s proposed changes in the East Section of the Project are the same as 
those described for the Tunnel Alternative. Therefore, impacts would be the same as those discussed 
for the Tunnel Alternative. See Section 6.3.1 of this document for more detail. 
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 Central Section 

The Canyon Viaduct Alternative would move both westbound and eastbound I-70 lanes to a viaduct 
approximately 400 feet south of the existing I-70 alignment on the south side of Clear Creek Canyon. 
The viaduct would cross above Clear Creek twice but would not impact Clear Creek or associated 
wetlands. 

 Direct Impacts 

Preble’s Meadow Jumping Mouse 

Potential impacts to PMJM habitat would be the same as those listed for the Tunnel Alternative, North 
Frontage Road Option. See Section 6.3.2.1 of this document for more detail. 

Northern Leopard Frog 

Potential impacts to northern leopard frog habitat would be the same as those listed for the Tunnel 
Alternative, North Frontage Road Option. See Section 6.3.2.1 of this document for more detail. 

 Indirect Impacts 

Preble’s Meadow Jumping Mouse 

Potential impacts to PMJM habitat would be the same as those listed for the Tunnel Alternative, North 
Frontage Road Option. See Section 6.3.2.2 of this document for more detail. 

Townsend’s Big-Eared Bat 

Potential impacts to PMJM habitat would be the same as those listed for the Tunnel alternative North 
Frontage Road Option. See Section 6.3.2.2 of this document for more detail. 

 West Section 

The Canyon Viaduct Alternative’s proposed changes in the East Section of the Project are the same as 
those described for the Tunnel Alternative. Therefore, impacts would be the same as those discussed 
for the Tunnel Alternative. See Section 6.3.3 of this document for more detail.  
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7. Mitigation 

Mitigation measures are recommended to address permanent and temporary adverse impacts of the 
Project alternatives. Impacts identified in Section 6 are summarized in tabular format in this section to 
align with recommended mitigation (see Exhibit 9 and Exhibit 10). 

7.1. Relevant Tier 2 Mitigation 

To mitigate for potential impacts to federally listed species identified in the PEIS, FHWA and CDOT 
committed to supporting the following policies and programs: 

• Lead agencies will follow the conservation measures identified in the I-70 Mountain Corridor 
PBO. 

• If a Tier 2 project results in a “may affect, likely to adversely affect” determination for any 
federally listed species, a project-specific BA will be prepared and submitted to the USFWS for 
consultation. All conservation measures identified in the project-specific BA/BO will be 
followed. 

• Mitigation of impacts to Platte River Species will comply with the SPWRAP, the Platte River 
Recovery Implementation Program, and the Colorado River Recovery Implementation Program 
for CDOT projects. 

The following mitigation strategies were identified to reduce potential for impacts to federally listed 
species (USFWS 2011): 

• Inclusion of snow storage area and drainage/sediment control structures. 
• Development and implementation of post-construction rehabilitation plans. 
• Use of seed from native species of grasses and herbaceous vegetation. 
• Preparation and implementation of an integrated weed management plan for the Corridor. 
• Avoidance and minimization of construction of temporary roads. 
• Implementation of best management practices (BMPs) to protect water quality from 

sedimentation. 
• Development and implementation of restoration plans for affected riparian, terrestrial, or 

aquatic habitats. 
• Addition of wildlife crossing structures and improvement of existing structures to reduce 

barrier effects. 
• Strict adherence to all aspects of the Migratory Bird Treaty Act and the Bald and Golden Eagle 

Protection Act. 

Mitigation strategies specific to the PMJM (USFWS 2011) include the species-specific conservation 
measures outlined in the PBO: 

• No staging will be allowed within 300 feet of the 100-year floodplain of streams with PMJM 
habitat. 

• Removal of herbaceous plants, shrubs, and willow will be avoided in PMJM habitat. 
• If vegetation removal is unavoidable, native plants and shrubs will be planted per the CDOT 

Landscape Architect, in consultation with the USFWS and the CDOT Biologist, to 80 percent of 
the cover of the surrounding area. 

• Ledges will be installed in all culverts greater than 48 inches in diameter within PMJM habitat 
as determined during Tier 2 processes. 

• Habitat will be replaced at a 2:1 ratio. 
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7.2. Action Alternatives 

Exhibit 9. Recommended Mitigation Measures for Permanent Impacts from All Alternatives 

Location Activity Impact Mitigation 
Throughout the 
Project Area 

Removal of trees, shrubs, 
and herbaceous plants 

Potential impacts to 
Townsend’s big-eared 
bat foraging habitat 

• Avoid unnecessary disturbance 
to existing trees and shrubs to 
the maximum extent possible. 

• Revegetate disturbed areas 
with native species.  

South side of I-70 
between the Soda 
Creek Road and 
Exit 247, Floyd 
Hill/Hyland Hills 
interchanges 

Installation of wildlife 
fencing along Beaver 
Brook riparian areas 

Potential impacts to 
PMJM and northern 
leopard frog habitat 

• Place the wildlife fence outside 
or on the edge of riparian areas 
to limit disturbance to PMJM 
and northern leopard frog 
habitat. 

• Install fence outside of the 
PMJM hibernation period 
(September to May); coordinate 
with the USFWS if work needs 
occur during these months. 

East Section of the 
Project 

Construction activities 
near Beaver Brook and 
Clear Creek riparian areas 

Potential impacts to 
PMJM and northern 
leopard frog habitat 

• All suitable PMJM habitat will 
be identified as a no work zone 
and protected from 
construction activities by 
installing construction limit 
fencing.  

• Follow measures identified in 
the I-70 Mountain Corridor PBO 
(USFWS, 2011), described in 
Section 7.1, for all areas 
identified as suitable for PMJM 
habitat. 

 

Exhibit 10. Recommended Mitigation Measures for Temporary Impacts for All Alternatives 

Location Activity Impact Mitigation 
Throughout the 
Project Area 

Ground-disturbing 
activities 

Introduction and 
spread of noxious 
weeds, which could 
impact PMJM and 
northern leopard frog 
habitat 

Develop and implement an Integrated 
Noxious Weed Management Plan. 

Throughout the 
Project Area 

Nighttime construction 
lighting 

Impacts to Townsend’s 
big-eared bats 
foraging behavior 

Use shielded lighting during all 
night work activities. 
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8. Agency Coordination 

The lead agencies, CDOT & FHWA, have coordinated with and are continuing to coordinate with CPW, 
USFS, Clear Creek County, Jefferson County, and USFWS on issues related to special-status species and 
potential special-status species habitat during the NEPA process. 

CDOT and the Project Team are conducting on-going coordination with the above agencies and other 
stakeholders as part of the ALIVE meetings, which focus on impacts to wildlife as well as opportunities 
for mitigation for the Project. ALIVE meetings have taken place continuously for the Project from 2018 
through 2020. Additional information can be found in the I-70 Floyd Hill to Veterans Memorial Tunnels 
Terrestrial and Aquatic Wildlife Technical Report (CDOT, 2020a). In addition to ALIVE (wildlife issues 
task force), CDOT also has been conducting coordination meetings through the Stream and Wetland 
Ecological Enhancement Program, known as the SWEEP Issues Task Force, from 2018 through 2020. 
Additional information can be found in the I-70 Floyd Hill to Veterans Memorial Tunnels Terrestrial and 
Aquatic Wildlife Technical Report (CDOT, 2020a) and the I-70 Floyd Hill to Veterans Memorial Tunnels 
Drainage and Water Quality Report (CDOT, 2020e).  
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Appendix A: PEIS Programmatic Biological Opinion 
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United States Department of the Interior

FISH AND WILDLIFE SERVICE
Colorado Ecological Services Field Office

Denver Federal Center

P.O. Box 25486

Denver, CO 80225-0486

Phone: (303) 236-4773 Fax: (303) 236-4005

http://www.fws.gov/coloradoES

http://www.fws.gov/platteriver

In Reply Refer To: 

Consultation Code: 06E24000-2019-SLI-0289 

Event Code: 06E24000-2019-E-00988  

Project Name: I-70 Floyd Hill to Veterans Memorial Tunnels

 

Subject: List of threatened and endangered species that may occur in your proposed project 

location, and/or may be affected by your proposed project

To Whom It May Concern:

The enclosed species list identifies threatened, endangered, proposed and candidate species, as 

well as proposed and final designated critical habitat, that may occur within the boundary of your 

proposed project and/or may be affected by your proposed project. The species list fulfills the 

requirements of the U.S. Fish and Wildlife Service (Service) under section 7(c) of the 

Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.).

New information based on updated surveys, changes in the abundance and distribution of 

species, changed habitat conditions, or other factors could change this list. Please feel free to 

contact us if you need more current information or assistance regarding the potential impacts to 

federally proposed, listed, and candidate species and federally designated and proposed critical 

habitat. Please note that under 50 CFR 402.12(e) of the regulations implementing section 7 of the 

Act, the accuracy of this species list should be verified after 90 days. This verification can be 

completed formally or informally as desired. The Service recommends that verification be 

completed by visiting the ECOS-IPaC website at regular intervals during project planning and 

implementation for updates to species lists and information. An updated list may be requested 

through the ECOS-IPaC system by completing the same process used to receive the enclosed list.

The purpose of the Act is to provide a means whereby threatened and endangered species and the 

ecosystems upon which they depend may be conserved. Under sections 7(a)(1) and 7(a)(2) of the 

Act and its implementing regulations (50 CFR 402 et seq.), Federal agencies are required to 

utilize their authorities to carry out programs for the conservation of threatened and endangered 

December 19, 2018

http://www.fws.gov/coloradoES
http://www.fws.gov/platteriver
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species and to determine whether projects may affect threatened and endangered species and/or 

designated critical habitat.

A Biological Assessment is required for construction projects (or other undertakings having 

similar physical impacts) that are major Federal actions significantly affecting the quality of the 

human environment as defined in the National Environmental Policy Act (42 U.S.C. 4332(2) 

(c)). For projects other than major construction activities, the Service suggests that a biological 

evaluation similar to a Biological Assessment be prepared to determine whether the project may 

affect listed or proposed species and/or designated or proposed critical habitat. Recommended 

contents of a Biological Assessment are described at 50 CFR 402.12.

If a Federal agency determines, based on the Biological Assessment or biological evaluation, that 

listed species and/or designated critical habitat may be affected by the proposed project, the 

agency is required to consult with the Service pursuant to 50 CFR 402. In addition, the Service 

recommends that candidate species, proposed species and proposed critical habitat be addressed 

within the consultation. More information on the regulations and procedures for section 7 

consultation, including the role of permit or license applicants, can be found in the "Endangered 

Species Consultation Handbook" at:

http://www.fws.gov/endangered/esa-library/pdf/TOC-GLOS.PDF

Please be aware that bald and golden eagles are protected under the Bald and Golden Eagle 

Protection Act (16 U.S.C. 668 et seq.), and projects affecting these species may require 

development of an eagle conservation plan (http://www.fws.gov/windenergy/ 

eagle_guidance.html). Additionally, wind energy projects should follow the wind energy 

guidelines (http://www.fws.gov/windenergy/) for minimizing impacts to migratory birds and 

bats.

Guidance for minimizing impacts to migratory birds for projects including communications 

towers (e.g., cellular, digital television, radio, and emergency broadcast) can be found at: http:// 

www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/towers.htm; http:// 

www.towerkill.com; and http://www.fws.gov/migratorybirds/CurrentBirdIssues/Hazards/towers/ 

comtow.html.

We appreciate your concern for threatened and endangered species. The Service encourages 

Federal agencies to include conservation of threatened and endangered species into their project 

planning to further the purposes of the Act. Please include the Consultation Tracking Number in 

the header of this letter with any request for consultation or correspondence about your project 

that you submit to our office.

Attachment(s):

▪ Official Species List

▪ USFWS National Wildlife Refuges and Fish Hatcheries

▪ Migratory Birds

▪ Wetlands
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Official Species List
This list is provided pursuant to Section 7 of the Endangered Species Act, and fulfills the 

requirement for Federal agencies to "request of the Secretary of the Interior information whether 

any species which is listed or proposed to be listed may be present in the area of a proposed 

action".

This species list is provided by:

Colorado Ecological Services Field Office

Denver Federal Center

P.O. Box 25486

Denver, CO 80225-0486

(303) 236-4773
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Project Summary
Consultation Code: 06E24000-2019-SLI-0289

Event Code: 06E24000-2019-E-00988

Project Name: I-70 Floyd Hill to Veterans Memorial Tunnels

Project Type: TRANSPORTATION

Project Description: The purpose of the I-70 Floyd Hill to Veterans Memorial Tunnels Project 

(Project) is to improve travel time reliability, safety, and mobility, and 

address the deficient infrastructure on westbound I-70 through the Floyd 

Hill area of the I-70 Mountain Corridor. The Proposed Action addresses 

specific highway improvements defined in the ROD, including providing 

three-lane capacity for westbound I-70 from Floyd Hill to the Veterans 

Memorial Tunnels; a multimodal trail and frontage road between U.S. 

Highway 6 (US 6) and Idaho Springs; and physical and/or operational 

improvements to four interchanges—the Floyd Hill/Beaver Brook exit 

(Exit 248) near the top of Floyd Hill; the Floyd Hill/Hyland Hills exit 

(Exit 247); the junction with US 6 (Exit 244) near the base of Floyd Hill; 

and the Hidden Valley/Central City exit (Exit 243). The project would 

also improve curves through the corridor, consistent with the 

recommended 55 miles per hour (mph) design speed from the 2016 I-70 

Mountain Corridor Design Speed Study. 

 

The project is located on I-70 between milepost (MP) 248 (just east of the 

Floyd Hill/Beaver Brook interchange) and Exit 241 (Idaho Springs/ 

Colorado Boulevard, west of the Veterans Memorial Tunnels). It is mostly 

located within Clear Creek County with the eastern end located within 

Jefferson County. 

 

The major elements included in the Proposed Action include: 

• Adding a third westbound travel lane to the two-lane section of I-70 

from the current three- to two-lane drop (approximately MP 246) through 

the Veterans Memorial Tunnels 

• Constructing a new frontage road between US 6 and the Hidden Valley 

Interchange 

• Improving interchanges and intersections throughout the Study Area 

• Improving design speeds and stopping sight distance on horizontal 

curves 

• Improving the multimodal trail (Clear Creek Greenway) between US 6 

and the Veterans Memorial Tunnels 

• Reducing animal-vehicle conflicts and improving wildlife connectivity 

with new and/or improved wildlife overpasses or underpasses 
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A detailed description of the Proposed Action and other design concepts 

considered can be found in the I-70 Floyd Hill to Veterans Memorial 

Tunnels: Alternatives Analysis Technical Report.

Project Location:

Approximate location of the project can be viewed in Google Maps: https:// 

www.google.com/maps/place/39.730519637655725N105.42596528957012W

Counties: Clear Creek, CO | Jefferson, CO

https://www.google.com/maps/place/39.730519637655725N105.42596528957012W
https://www.google.com/maps/place/39.730519637655725N105.42596528957012W
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Endangered Species Act Species
There is a total of 12 threatened, endangered, or candidate species on this species list.

Species on this list should be considered in an effects analysis for your project and could include 

species that exist in another geographic area. For example, certain fish may appear on the species 

list because a project could affect downstream species. Note that 5 of these species should be 

considered only under certain conditions.

IPaC does not display listed species or critical habitats under the sole jurisdiction of NOAA 

Fisheries , as USFWS does not have the authority to speak on behalf of NOAA and the 

Department of Commerce.

See the "Critical habitats" section below for those critical habitats that lie wholly or partially 

within your project area under this office's jurisdiction. Please contact the designated FWS office 

if you have questions.

1. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an 

office of the National Oceanic and Atmospheric Administration within the Department of 

Commerce.

Mammals
NAME STATUS

Canada Lynx Lynx canadensis
Population: Wherever Found in Contiguous U.S.

There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/3652

Threatened

North American Wolverine Gulo gulo luscus
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/5123

Proposed 

Threatened

Preble's Meadow Jumping Mouse Zapus hudsonius preblei
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/4090

Threatened

1

https://www.fisheries.noaa.gov/
https://ecos.fws.gov/ecp/species/3652
https://ecos.fws.gov/ecp/species/5123
https://ecos.fws.gov/ecp/species/4090
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Birds
NAME STATUS

Least Tern Sterna antillarum
Population: interior pop.

No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:

▪ Water-related activities/use in the N. Platte, S. Platte and Laramie River Basins may affect 

listed species in Nebraska.

Species profile: https://ecos.fws.gov/ecp/species/8505

Endangered

Mexican Spotted Owl Strix occidentalis lucida
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/8196

Threatened

Piping Plover Charadrius melodus
Population: [Atlantic Coast and Northern Great Plains populations] - Wherever found, except 

those areas where listed as endangered.

There is final critical habitat for this species. Your location is outside the critical habitat.

This species only needs to be considered under the following conditions:

▪ Water-related activities/use in the N. Platte, S. Platte and Laramie River Basins may affect 

listed species in Nebraska.

Species profile: https://ecos.fws.gov/ecp/species/6039

Threatened

Whooping Crane Grus americana
Population: Wherever found, except where listed as an experimental population

There is final critical habitat for this species. Your location is outside the critical habitat.

This species only needs to be considered under the following conditions:

▪ Water-related activities/use in the N. Platte, S. Platte and Laramie River Basins may affect 

listed species in Nebraska.

Species profile: https://ecos.fws.gov/ecp/species/758

Endangered

Fishes
NAME STATUS

Greenback Cutthroat Trout Oncorhynchus clarkii stomias
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/2775

Threatened

Pallid Sturgeon Scaphirhynchus albus
No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:

▪ Water-related activities/use in the N. Platte, S. Platte and Laramie River Basins may affect 

listed species in Nebraska.

Species profile: https://ecos.fws.gov/ecp/species/7162

Endangered

https://ecos.fws.gov/ecp/species/8505
https://ecos.fws.gov/ecp/species/8196
https://ecos.fws.gov/ecp/species/6039
https://ecos.fws.gov/ecp/species/758
https://ecos.fws.gov/ecp/species/2775
https://ecos.fws.gov/ecp/species/7162
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Flowering Plants
NAME STATUS

Colorado Butterfly Plant Gaura neomexicana var. coloradensis
There is final critical habitat for this species. Your location is outside the critical habitat.

Species profile: https://ecos.fws.gov/ecp/species/6110

Threatened

Ute Ladies'-tresses Spiranthes diluvialis
No critical habitat has been designated for this species.

Species profile: https://ecos.fws.gov/ecp/species/2159

Threatened

Western Prairie Fringed Orchid Platanthera praeclara
No critical habitat has been designated for this species.

This species only needs to be considered under the following conditions:

▪ Water-related activities/use in the N. Platte, S. Platte and Laramie River Basins may affect 

listed species in Nebraska.

Species profile: https://ecos.fws.gov/ecp/species/1669

Threatened

Critical habitats
THERE ARE NO CRITICAL HABITATS WITHIN YOUR PROJECT AREA UNDER THIS OFFICE'S 
JURISDICTION.

https://ecos.fws.gov/ecp/species/6110
https://ecos.fws.gov/ecp/species/2159
https://ecos.fws.gov/ecp/species/1669
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USFWS National Wildlife Refuge Lands And Fish 
Hatcheries
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a 

'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to 

discuss any questions or concerns.

THERE ARE NO REFUGE LANDS OR FISH HATCHERIES WITHIN YOUR PROJECT AREA.

http://www.fws.gov/refuges/
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Migratory Birds
Certain birds are protected under the Migratory Bird Treaty Act  and the Bald and Golden Eagle 

Protection Act .

Any person or organization who plans or conducts activities that may result in impacts to 

migratory birds, eagles, and their habitats should follow appropriate regulations and consider 

implementing appropriate conservation measures, as described below.

1. The Migratory Birds Treaty Act of 1918.

2. The Bald and Golden Eagle Protection Act of 1940.

3. 50 C.F.R. Sec. 10.12 and 16 U.S.C. Sec. 668(a)

The birds listed below are birds of particular concern either because they occur on the USFWS 

Birds of Conservation Concern (BCC) list or warrant special attention in your project location. 

To learn more about the levels of concern for birds on your list and how this list is generated, see 

the FAQ below. This is not a list of every bird you may find in this location, nor a guarantee that 

every bird on this list will be found in your project area. To see exact locations of where birders 

and the general public have sighted birds in and around your project area, visit the E-bird data 

mapping tool (Tip: enter your location, desired date range and a species on your list). For 

projects that occur off the Atlantic Coast, additional maps and models detailing the relative 

occurrence and abundance of bird species on your list are available. Links to additional 

information about Atlantic Coast birds, and other important information about your migratory 

bird list, including how to properly interpret and use your migratory bird report, can be found 

below.

For guidance on when to schedule activities or implement avoidance and minimization measures 

to reduce impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE 

SUMMARY at the top of your list to see when these birds are most likely to be present and 

breeding in your project area.

NAME
BREEDING 
SEASON

Bald Eagle Haliaeetus leucocephalus
This is not a Bird of Conservation Concern (BCC) in this area, but warrants attention 

because of the Eagle Act or for potential susceptibilities in offshore areas from certain types 

of development or activities.

https://ecos.fws.gov/ecp/species/1626

Breeds Dec 1 to 

Aug 31

Black Rosy-finch Leucosticte atrata
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

https://ecos.fws.gov/ecp/species/9460

Breeds Jun 15 

to Aug 31

1

2

https://www.fws.gov/birds/policies-and-regulations/laws-legislations/migratory-bird-treaty-act.php
https://www.fws.gov/birds/policies-and-regulations/laws-legislations/bald-and-golden-eagle-protection-act.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://ebird.org/ebird/map/
http://ebird.org/ebird/map/
https://ecos.fws.gov/ecp/species/1626
https://ecos.fws.gov/ecp/species/9460
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NAME
BREEDING 
SEASON

Brewer's Sparrow Spizella breweri
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 

(BCRs) in the continental USA

https://ecos.fws.gov/ecp/species/9291

Breeds May 15 

to Aug 10

Brown-capped Rosy-finch Leucosticte australis
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

Breeds Jun 15 

to Sep 15

Lesser Yellowlegs Tringa flavipes
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

https://ecos.fws.gov/ecp/species/9679

Breeds 

elsewhere

Olive-sided Flycatcher Contopus cooperi
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

https://ecos.fws.gov/ecp/species/3914

Breeds May 20 

to Aug 31

Rufous Hummingbird selasphorus rufus
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

https://ecos.fws.gov/ecp/species/8002

Breeds 

elsewhere

Veery Catharus fuscescens salicicola
This is a Bird of Conservation Concern (BCC) only in particular Bird Conservation Regions 

(BCRs) in the continental USA

Breeds May 15 

to Jul 15

Virginia's Warbler Vermivora virginiae
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

https://ecos.fws.gov/ecp/species/9441

Breeds May 1 to 

Jul 31

Willet Tringa semipalmata
This is a Bird of Conservation Concern (BCC) throughout its range in the continental USA 

and Alaska.

Breeds 

elsewhere

Probability Of Presence Summary
The graphs below provide our best understanding of when birds of concern are most likely to be 

present in your project area. This information can be used to tailor and schedule your project 

activities to avoid or minimize impacts to birds. Please make sure you read and understand the 

FAQ “Proper Interpretation and Use of Your Migratory Bird Report” before using or attempting 

to interpret this report.

Probability of Presence ( )

https://ecos.fws.gov/ecp/species/9291
https://ecos.fws.gov/ecp/species/9679
https://ecos.fws.gov/ecp/species/3914
https://ecos.fws.gov/ecp/species/8002
https://ecos.fws.gov/ecp/species/9441


12/19/2018 Event Code: 06E24000-2019-E-00988   3

   

Each green bar represents the bird's relative probability of presence in the 10km grid cell(s) your 

project overlaps during a particular week of the year. (A year is represented as 12 4-week 

months.) A taller bar indicates a higher probability of species presence. The survey effort (see 

below) can be used to establish a level of confidence in the presence score. One can have higher 

confidence in the presence score if the corresponding survey effort is also high.

How is the probability of presence score calculated? The calculation is done in three steps:

1. The probability of presence for each week is calculated as the number of survey events in 

the week where the species was detected divided by the total number of survey events for 

that week. For example, if in week 12 there were 20 survey events and the Spotted Towhee 

was found in 5 of them, the probability of presence of the Spotted Towhee in week 12 is 

0.25.

2. To properly present the pattern of presence across the year, the relative probability of 

presence is calculated. This is the probability of presence divided by the maximum 

probability of presence across all weeks. For example, imagine the probability of presence 

in week 20 for the Spotted Towhee is 0.05, and that the probability of presence at week 12 

(0.25) is the maximum of any week of the year. The relative probability of presence on 

week 12 is 0.25/0.25 = 1; at week 20 it is 0.05/0.25 = 0.2.

3. The relative probability of presence calculated in the previous step undergoes a statistical 

conversion so that all possible values fall between 0 and 10, inclusive. This is the 

probability of presence score.

Breeding Season ( )

Yellow bars denote a very liberal estimate of the time-frame inside which the bird breeds across 

its entire range. If there are no yellow bars shown for a bird, it does not breed in your project 

area.

Survey Effort ( )

Vertical black lines superimposed on probability of presence bars indicate the number of surveys 

performed for that species in the 10km grid cell(s) your project area overlaps. The number of 

surveys is expressed as a range, for example, 33 to 64 surveys.

No Data ( )

A week is marked as having no data if there were no survey events for that week.

Survey Timeframe

Surveys from only the last 10 years are used in order to ensure delivery of currently relevant 

information. The exception to this is areas off the Atlantic coast, where bird returns are based on 

all years of available data, since data in these areas is currently much more sparse.

 no data survey effort breeding season probability of presence
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SPECIES JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Bald Eagle
Non-BCC Vulnerable

Black Rosy-finch
BCC Rangewide (CON)

Brewer's Sparrow
BCC - BCR

Brown-capped 

Rosy-finch
BCC Rangewide (CON)

Lesser Yellowlegs
BCC Rangewide (CON)

Olive-sided 

Flycatcher
BCC Rangewide (CON)

Rufous 

Hummingbird
BCC Rangewide (CON)

Veery
BCC - BCR

Virginia's Warbler
BCC Rangewide (CON)

Willet
BCC Rangewide (CON)

Additional information can be found using the following links:

▪ Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/ 

birds-of-conservation-concern.php

▪ Measures for avoiding and minimizing impacts to birds http://www.fws.gov/birds/ 

management/project-assessment-tools-and-guidance/ 

conservation-measures.php

▪ Nationwide conservation measures for birds http://www.fws.gov/migratorybirds/pdf/ 

management/nationwidestandardconservationmeasures.pdf

Migratory Birds FAQ
Tell me more about conservation measures I can implement to avoid or minimize impacts 

to migratory birds. 

Nationwide Conservation Measures describes measures that can help avoid and minimize 

impacts to all birds at any location year round. Implementation of these measures is particularly 

important when birds are most likely to occur in the project area. When birds may be breeding in 

the area, identifying the locations of any active nests and avoiding their destruction is a very 

helpful impact minimization measure. To see when birds are most likely to occur and be breeding 

in your project area, view the Probability of Presence Summary. Additional measures and/or 

permits may be advisable depending on the type of activity you are conducting and the type of 

infrastructure or bird species present on your project site.

http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
https://www.fws.gov/birds/management/project-assessment-tools-and-guidance/conservation-measures.php
https://www.fws.gov/birds/policies-and-regulations/permits.php
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What does IPaC use to generate the migratory birds potentially occurring in my specified 

location? 

The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern 

(BCC) and other species that may warrant special attention in your project location.

The migratory bird list generated for your project is derived from data provided by the Avian 

Knowledge Network (AKN). The AKN data is based on a growing collection of survey, banding, 

and citizen science datasets and is queried and filtered to return a list of those birds reported as 

occurring in the 10km grid cell(s) which your project intersects, and that have been identified as 

warranting special attention because they are a BCC species in that area, an eagle (Eagle Act 

requirements may apply), or a species that has a particular vulnerability to offshore activities or 

development.

Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your 

project area. It is not representative of all birds that may occur in your project area. To get a list 

of all birds potentially present in your project area, please visit the E-bird Explore Data Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds 

potentially occurring in my specified location? 

The probability of presence graphs associated with your migratory bird list are based on data 

provided by the Avian Knowledge Network (AKN). This data is derived from a growing 

collection of survey, banding, and citizen science datasets .

Probability of presence data is continuously being updated as new and better information 

becomes available. To learn more about how the probability of presence graphs are produced and 

how to interpret them, go the Probability of Presence Summary and then click on the "Tell me 

about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my 

project area? 

To see what part of a particular bird's range your project area falls within (i.e. breeding, 

wintering, migrating or year-round), you may refer to the following resources: The Cornell Lab 

of Ornithology All About Birds Bird Guide, or (if you are unsuccessful in locating the bird of 

interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird on your 

migratory bird species list has a breeding season associated with it, if that bird does occur in your 

project area, there may be nests present at some point within the timeframe specified. If "Breeds 

elsewhere" is indicated, then the bird likely does not breed in your project area.

What are the levels of concern for migratory birds? 

Migratory birds delivered through IPaC fall into the following distinct categories of concern:

1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern 

throughout their range anywhere within the USA (including Hawaii, the Pacific Islands, 

Puerto Rico, and the Virgin Islands);

2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation 

Regions (BCRs) in the continental USA; and

https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
http://www.avianknowledge.net/
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.fws.gov/birds/management/managed-species/eagle-management.php
http://ebird.org/ebird/GuideMe?cmd=changeLocation
http://www.avianknowledge.net/
https://data.pointblue.org/api/v3/annual-summaries-about-data-types.html
https://www.allaboutbirds.org/guide/search/
https://www.allaboutbirds.org/guide/search/
https://neotropical.birds.cornell.edu/Species-Account/nb/home
https://www.fws.gov/birds/management/managed-species/birds-of-conservation-concern.php
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3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on 

your list either because of the Eagle Act requirements (for eagles) or (for non-eagles) 

potential susceptibilities in offshore areas from certain types of development or activities 

(e.g. offshore energy development or longline fishing).

Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, 

in particular, to avoid and minimize impacts to the birds on this list, especially eagles and BCC 

species of rangewide concern. For more information on conservation measures you can 

implement to help avoid and minimize migratory bird impacts and requirements for eagles, 

please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects 

For additional details about the relative occurrence and abundance of both individual bird species 

and groups of bird species within your project area off the Atlantic Coast, please visit the 

Northeast Ocean Data Portal. The Portal also offers data and information about other taxa besides 

birds that may be helpful to you in your project review. Alternately, you may download the bird 

model results files underlying the portal maps through the NOAA NCCOS Integrative Statistical 

Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic 

Outer Continental Shelf project webpage.

Bird tracking data can also provide additional details about occurrence and habitat use 

throughout the year, including migration. Models relying on survey data may not include this 

information. For additional information on marine bird tracking data, see the Diving Bird Study 

and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list? 

If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid 

violating the Eagle Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report 

The migratory bird list generated is not a list of all birds in your project area, only a subset of 

birds of priority concern. To learn more about how your list is generated, and see options for 

identifying what other birds may be in your project area, please see the FAQ “What does IPaC 

use to generate the migratory birds potentially occurring in my specified location”. Please be 

aware this report provides the “probability of presence” of birds within the 10 km grid cell(s) that 

overlap your project; not your exact project footprint. On the graphs provided, please also look 

carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no 

data” indicator (a red horizontal bar). A high survey effort is the key component. If the survey 

effort is high, then the probability of presence score can be viewed as more dependable. In 

contrast, a low survey effort bar or no data bar means a lack of data and, therefore, a lack of 

certainty about presence of the species. This list is not perfect; it is simply a starting point for 

identifying what birds of concern have the potential to be in your project area, when they might 

be there, and if they might be breeding (which means nests might be present). The list helps you 

know what to look for to confirm presence, and helps guide you in knowing when to implement 

conservation measures to avoid or minimize potential impacts from your project activities, 

should presence be confirmed. To learn more about conservation measures, visit the FAQ “Tell 

https://www.fws.gov/birds/management/managed-species/bald-and-golden-eagle-information.php
http://www.northeastoceandata.org/data-explorer/?birds
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
https://coastalscience.noaa.gov/project/statistical-modeling-marine-bird-distributions/
http://www.boem.gov/AT-12-02/
http://www.boem.gov/AT-13-01/
mailto:Caleb_Spiegel@fws.gov
mailto:Pamela_Loring@fws.gov
https://www.fws.gov/birds/policies-and-regulations/permits/need-a-permit.php


12/19/2018 Event Code: 06E24000-2019-E-00988   7

   

me about conservation measures I can implement to avoid or minimize impacts to migratory 

birds” at the bottom of your migratory bird trust resources page.
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Wetlands
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 

404 of the Clean Water Act, or other State/Federal statutes.

For more information please contact the Regulatory Program of the local U.S. Army Corps of 

Engineers District.

Please note that the NWI data being shown may be out of date. We are currently working to 

update our NWI data set. We recommend you verify these results with a site visit to determine 

the actual extent of wetlands on site.

FRESHWATER EMERGENT WETLAND
▪ PEM1C

FRESHWATER FORESTED/SHRUB WETLAND
▪ PSSC

FRESHWATER POND
▪ PUBG

▪ PUBF

RIVERINE
▪ R4SBC

▪ R5UBH

http://www.fws.gov/wetlands/
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
http://www.usace.army.mil/Missions/CivilWorks/RegulatoryProgramandPermits.aspx
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PEM1C
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PSSC
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PUBG
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=PUBF
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=R4SBC
https://fwsprimary.wim.usgs.gov/decoders/wetlands.aspx?CodeURL=R5UBH
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Photo 1. Looking southwest from the south side of I-70 at 
the eastern end of the Study Area near the top of Floyd 

Hill at MP 247 during the summer of 2017. 

Photo 2. Looking southwest from the south side of I-70 at 
the eastern end of the Study Area. An unnamed tributary 

to Beaver Brook is adjacent to the highway at this 
location near MP 246.5 during the summer of 2017. 

  
Photo 3. Picture of the Beaver Brook channel and 

riparian corridor northeast of the I-70 Beaver 
Brook/Floyd Hill interchange looking east near MP 248 

during the summer of 2018. 

Photo 4. Picture of the Beaver Brook channel and 
riparian corridor northeast of the I-70 Beaver 

Brook/Floyd Hill interchange looking east at the property 
boundary for Adam’s Acres buffalo ranch near MP 248 

during the summer of 2018.  
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Photo 5. North of I-70, looking east from the culvert that 
connects Beaver Brook on either side of I-70. This area 

was undeveloped in 2004 (when the trapped-found PMJM 
was recorded). The photo was taken in June of 2018 and 
shows the Adams Acres building in the background on the 
right. The building, and adjacent holding pens that are 

not shown in the photo, have been built within the 
riparian corridor, thereby fragmenting potential Preble’s 

habitat in the Study Area near MP 248. 

Photo 6. Looking west from the east side of the Beaver 
Brook/Floyd Hill interchange bridge over I-70 during the 

summer of 2017. 

  
Photo 7. Looking east from the west side of the Hyland 
Hills/Floyd Hill interchange bridge in the I-70 highway 

right of way (ROW) near MP 246.5 during the summer of 
2017. 

Photo 8. Looking south from the I-70 highway ROW, east 
of the Hyland Hills/Floyd Hill interchange. A large water 
quality pond is shown that drains into Beaver Brook to 

the east near MP 247 during the summer of 2017. 
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Photo 9. Picture of a Black-Billed Magpie observed in the 
Study Area adjacent to Clear Creek near MP 244.5 during 

the summer of 2017. 

Photo 10. Evidence of a deer roadkill found adjacent to 
I-70 in the highway ROW near MP 247 during the summer 

of 2017. 

  
Photo 11. Looking west. Example vegetation and 

topography found in/adjacent to the I-70 Corridor in the 
Study Area. The bottom of Floyd Hill is in the background 

near MP 244 during the summer of 2017. 

Photo 12. Looking east from the bottom of Floyd Hill at 
the vegetation and topography leading to the top of 
Floyd Hill near MP 245 during the summer of 2017. 
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Photo 13. Example of slopes and drop-off of several 

gulches (Sawmill and Johnson) that intersect I-70 in the 
Study Area near MP 245 during the summer of 2018. 

Photo 14. Evidence of deer that have movement patterns 
that parallel or intersect the highway. This track was 
photographed in the I-70 highway ROW near MP 245 

during the summer of 2018. 

  
Photo 15. Photo of a quaking aspen stand that is present 
on the north side of I-70 on the west side of Floyd Hill 

near MP 245.8 during the summer of 2018. 

Photo 16. An example of Clear Creek and its narrow 
riparian corridor. Photo taken at the west end of the 
Study Area near MP 243 during the summer of 2018. 
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Photo 17. Photo looking east at the I-70/US 6 

interchange, 
with Clear Creek on the left near MP 244.5 during the 

summer of 2017. 

Photo 18. Picture looking east from the Valero Gas 
Station at the Hidden Valley/Central City interchange 

near MP 243 during the summer of 2017. 

  
Photo 19. Picture looking west along the East Idaho 

Springs Road/I-70 Frontage Road, south of I-70 and the 
Veterans Memorial Tunnels near MP 242.3 during the 

summer of 2017. This ridge is a large rock outcrop in the 
Project Corridor. 

Photo 20. Photo looking west along East Idaho Springs 
Road west of the Veterans Memorial Tunnels near MP 242 
during the summer of 2017. Shows how close Clear Creek 
(middle) is to I-70 (right), the narrow riparian corridor, 
and the steep banks separating the highway and Clear 

Creek. 
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Photo 21. The downstream outlet of the Beaver Brook 
culvert under I-70 at the northeastern end of the Study 

Area, west of the Adams Acres property. 

Photo 22. Looking inside of the Beaver Brook culvert 
under I-70. This culvert lacks natural sub-straight. While 

the top of the concrete is not designed as a formal 
rodent shelf, it can be used by various small wildlife 
species. Distance to inlet (~650 feet) with no lighting 

between acts as a barrier for wildlife to traverse.  
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EXECUTIVE SUMMARY 
 

The Colorado Department of Transportation (CDOT) has contracted Atkins North America Inc. 
(Atkins) as the prime consultant for developing the I-70 Floyd Hill to Veterans Memorial Tunnels 
Environmental Assessment (EA) to evaluate improvements for approximately 8 miles of the I-70 
Mountain Corridor in Clear Creek and Jefferson counties, Colorado. In support of the EA, Atkins 
has contracted Atwell, LLC (Atwell) for expert support to determine the current occupation 
status of the Preble’s meadow jumping mouse (Zapus hudsonius preblei) (Preble’s mouse) in the 
eastern edge of the Project area along Beaver Brook at the top of Floyd Hill (Figure 1). 

This survey was conducted within a reach of Beaver Brook and an unnamed tributary on both the 
north and south sides of I-70 near County Road 65, as shown on Figure 1. These areas were 
assumed to be occupied habitat for Preble’s mouse based on a 2004 survey of the area and 
designated Critical Habitat for the Preble’s mouse (USFWS 2010). The Preble’s Mouse Recovery 
Plan designates the surveyed area as a part of the Clear Creek hydrologic unit (USFWS 2018). 
Therefore, a presence/absence trapping survey for Preble’s mouse within this potential habitat 
along Beaver Brook and the unnamed tributary was conducted to understand the species’ status 
in this area. 

Atwell conducted nightly trapping surveys along transects in suitable Preble’s habitat within the 
Project area (see Figure 1). One hundred and nineteen individual small mammals of three species 
were captured across all four transects over 644 trap nights. Fifty-four individuals were recaptured. 
Zapus individuals were captured (capture rate of 2.2 percent). However, it was impossible to 
determine morphologically whether these were Preble’s mice, or the western jumping mouse 
(Zapus princeps). In addition to Zapus, two other species were captured: meadow vole (Microtus 
pennsylvanicus) and deer mice (Peromyscus maniculatus). These species were captured on all four 
transects. Deer mice were the most abundant species, with 93 individuals representing 78.2 
percent of the unique individuals captured; combined with the meadow vole, these species 
account for 89.9 percent of unique individuals captured. Zapus spp. accounted for 10.1 percent of 
unique individuals captured. 

The results of DNA testing on captured Zapus spp. are needed to confirm genetic affinity with 
the subspecies Preble’s mouse listed under the Endangered Species Act (ESA) as Threatened, or 
with the congeneric the western jumping mouse (Zapus princeps). Due to work restrictions 
surrounding Covid-19 issues, the Molecular Ecology Lab in Fort Collins, Colorado was closed for 
a period and unable to perform DNA analysis of tissues samples collected from captured Zapus 
individuals until May 2021. The results of the genetics analyses conducted on the tissue sample 
from Zapus individuals captured during the 2020 Preble’s mouse trapping survey confirmed the 
captured animals to be western jumping mouse (Zapus princeps). No Preble’s meadow  jumping 
mice (Zapus hudsonius preblei) were captured during the survey. 



Atwell, LLC i 

Preble’s Mouse Trapping Survey 
CDOT Project # 22716 August 11, 2020 (updated May 2021) 

 

 

 

TABLE OF CONTENTS 

1 INTRODUCTION ................................................................................................................... 1 

2 PREBLE’S MOUSE TRAPPING SURVEY METHODS ............................................................. 1 

3 PREBLE’S MOUSE TRAPPING SURVEY RESULTS ................................................................ 3 

4 CONCLUSIONS ..................................................................................................................... 6 

5 NEXT STEPS .......................................................................................................................... 6 

6 REFERENCES ........................................................................................................................ 7 
 
 
FIGURES 

 
1 I-70: Floyd Hill to Veterans Memorial Tunnels Preble's Meadow Jumping Mouse 

Trapping Survey 

 
TABLES 

 
1 Total individual captures and recaptures of small mammals on Beaver Brook and an 

unnamed tributary, Clear Creek and Jefferson Counties, Colorado. July 6 – July 9, 2020. 

APPENDICES 
 

A Survey Field Data Compilation Form 



Atwell, LLC 1 

Preble’s Mouse Trapping Survey 
CDOT Project # 22716 August 11, 2020 (updated May 2021) 

 

 

 
 

1 INTRODUCTION 
 

The Colorado Department of Transportation (CDOT) has contracted Atkins North America Inc. 
(Atkins) as the prime consultant for developing the I-70 Floyd Hill to Veterans Memorial Tunnels 
Environmental Assessment (EA) to evaluate improvements for approximately 8 miles of the I-70 
Mountain Corridor in Clear Creek and Jefferson counties, Colorado. In support of the EA, Atkins 
has contracted Atwell, LLC (Atwell) for expert support to determine the current occupation 
status of the Preble’s meadow jumping mouse (Zapus hudsonius preblei) (Preble’s mouse) in the 
eastern edge of the Project area along Beaver Brook at the top of Floyd Hill (Figure 1). 

This survey was conducted within a reach of Beaver Brook and an unnamed tributary on both the 
north and south sides of I-70 near County Road 65, as shown on Figure 1. These areas were 
assumed to be occupied habitat for Preble’s mouse based on a 2004 survey of the area and 
designated Critical Habitat for the Preble’s mouse (USFWS 2010). The Preble’s Mouse Recovery 
Plan designates the surveyed area as a part of the Clear Creek hydrologic unit (USFWS 2018). 
Therefore, a presence/absence trapping survey for Preble’s mouse within this potential habitat 
along Beaver Brook and the unnamed tributary was conducted to understand the species’ status 
in this area. 

This report presents results of the Preble’s mouse trapping survey conducted July 6 through July 
9, 2020. The report provides a description of the methods, maps illustrating the extent of the 
trapping surveys, results of the survey, and conclusions. 

2 PREBLE’S MOUSE TRAPPING SURVEY METHODS 
 

Permits from both the U.S. Fish and Wildlife Service (USFWS) and Colorado Parks and Wildlife 
(CPW) were acquired for the Preble’s mouse trapping survey. In addition, the CPW District 
Wildlife Manager was contacted prior to initiating the trapping survey. The survey and trapping 
methods were conducted in accordance with guidance from USFWS and following techniques 
described by the American Society of Mammalogists (USFWS 2004; Sikes 2016). 

The survey area comprised a reach of Beaver Brook and an unnamed tributary illustrated in 
Figure 1. A site reconnaissance of the subject reaches of Beaver Brook was conducted during the 
last week of May 2020. The potential reaches were walked, and potential Preble’s mouse habitat 
was evaluated and mapped for the purpose of siting the trapping survey transects, integrating 
accessibility due to landowner entrance permissions. The southernmost reach of the Beaver 
Brook mainstem was not available for trapping, due to lack of landowner permission. Trapping 
transects, as well as individual trap locations, were finalized during the first day of the trapping 
effort, based on microhabitat, terrain constraints, and creek bank locations. The trapping transect 
locations were geotagged through the Collector application of ArcGIS, as illustrated in Figure 1. 
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The trapping survey was conducted over a single week, beginning on June 6, 2020. Transects B, C, 
and D (total 726 meters in length) comprised 165 traps, surveyed over three nights (495 trap 
nights). Due to landowner constraints, Transect A (274 meters long) comprised 85 traps run for 
two nights (170 trap nights). A total of 665 trap nights were collected during this survey. This 
trapping density fulfills the USFWS standard requirement for Preble’s mouse presence/absence 
surveys. 

Small mammal, live-traps were placed 5 meters apart along the identified transects. Traps were 
baited with a sweet feed combination (molasses in rolled oats and filler grains). A small ball of 
polyester batting was placed inside each trap for bedding. Traps were placed in a stable position 
under vegetation as much as possible, to prevent overcooling and overheating of animals during 
the trapping period. Survey tape was used to mark all traps to ensure ease of sighting and to 
avoid missing a trap and potential damage to any captured animals. 

Traps were checked in the early morning, starting at 6:30 a.m., to avoid overheating of any 
captured mammals. Traps were closed after checking each morning and reopened/baited the 
same day, in late afternoon. 

All captured small mammals were identified to species, sex, and age, as able to determine. All 
data were recorded on data sheets in the field. Each captured individual received a hair clip on 
their back haunches for identification of recaptures in subsequent trap nights. If individuals were 
recaptured, they were released immediately after identifying the clipped hair. 

Captured Zapus individuals were weighed, sexed, aged, and hair-clipped in unique location 
combinations (left haunch, right haunch, etc.), noted to facilitate identification, location, and 
movement of potential subsequent captures. A tissue sample was collected from each individual 
captured Zapus. The mouse was gently restrained, and sterilized surgical scissors were used to 
remove a small tissue sample from an ear flap. The tissue sample was then removed with sterile 
forceps and transferred to a sterile sampling bottle with preservative. Samples were kept 
iced/refrigerated until they were hand-delivered to the Molecular Ecology Lab in Fort Collins, 
Colorado, on July 10, 2020 following the completion of the trapping survey. 

Arrangements were made for DNA analysis of any collected tissue samples with the following 
team: 

Dr. Sara Oyler-McCance, Research Geneticist and Jennifer Fike, Geneticist/Lab Manager 
Molecular Ecology Lab 
USGS Fort Collins Science Center 
2150 Centre Avenue, Building C 
Fort Collins, CO 80526 
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Traps were collected at the end of the week’s trapping effort. Care was taken to remove all traps, 
extra bait, bedding, and flagging tape from the survey area. Traps were washed in a 10-percent 
bleach solution and thoroughly rinsed/air dried prior to re-storage to avoid potential transfer of 
Hantavirus (Mills et al. 1995). 

The USFWS Preble’s mouse survey guidelines require that the Survey Field Data Compilation 
Form, including positive and negative trapping results, and injury or mortality documentation, to 
be submitted to the Colorado Natural Heritage Program upon receipt of the DNA testing and 
analysis (USFWS 2004). The form is attached in Appendix A and includes results of the DNA 
testing and analysis. Information will also be submitted to CPW and USFWS as part of informal 
consultations. 

3 PREBLE’S MOUSE TRAPPING SURVEY RESULTS 
 

Of the 665 total trap nights, 21 traps were found closed and empty, indicating that the traps 
were sprung over the trap night, but no small mammal captured. This reduced the total of 
effective trap nights to 644. 

Twelve Zapus individuals were captured over the three nights, and two individuals were 
recaptured on the third night. It was notable that the Zapus individuals were not found in the A 
transect, where a Zapus individual was captured in 2004. All 2020 captures were along the B, C, 
and D transects. The trapping locations for all Zapus are included in Figure 1. 
Transects B, C, and D were all located along the unnamed tributary to Beaver Brook west of 
County Road 65 on the south side of I-70, flowing west to east through a complex mosaic of 
wetland plant communities, to confluence with the brook mainstem. Large portions of these 
transects are within 50 meters of eastbound I-70 lanes. This wetland meadow complex is a 
wide corridor, dissected by numerous small rivulets and punctuated by large areas of 
saturated soils that support herbaceous wetland vegetation. Numerous historic stream 
channels occur throughout the wet meadow. In some areas, no stream channel is obvious, 
and water drainage appears to occur as sheet flow, or just under the soil surface. 

Because optimal Preble’s mouse habitat includes a shrub component, especially willows (Salix 
spp.) transects B, C, and D were located along drainage channels with a shrub cover component, 
even though these streams are not indicated as channels in the National Hydrology Dataset 
(NHD) shown in Figure 1. These reaches support intermixed stands of Geyer willow (Salix 
geyeriana) and mountain willow (S. monticola), interspersed with smaller amounts of sandbar 
willow (S. exigua). The understory in these areas include dense patches of herbaceous species 
such as golden banner (Thermopsis rhombifolia), horsetail (Equisetum arvense), and grasses such 
as bluegrasses (Poa spp.) and smooth brome (Bromopsis inermis). These herbaceous patches 
often extend into the surrounding wet meadow areas. Between thickets of willows, common 
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wetland herbaceous species dominate the wet meadow in extensive stands of cattails (Typha 
spp.), rushes (Juncus spp.), sedges (Carex spp.), and bulrushes (Schoenoplectus spp.). Noxious 
weeds are notably largely absent, although some small patches of Canada thistle (Breea 
arvense) and dames’ rocket (Hesperis matronalis) were noted in the wet meadow and widely 
scattered diffuse knapweed (Centaurea diffusa) were observed. 

One hundred and nineteen (119) individual small mammals of three species were captured across 
all four transects over 644 trap nights. Fifty-four individuals were recaptured over the entire 
trapping survey. With a total of 644 trap nights and 173 total captures, the overall capture rate 
was 26.9 percent. The capture rate for Zapus, with two individuals captured twice, was 2.2 
percent. However, it was impossible to determine morphologically whether these were Preble’s 
mice, or the western jumping mouse (Zapus princeps). 

In addition to Zapus sp., two other small mammal species were captured: meadow vole (Microtus 
pennsylvanicus) and the deer mouse (Peromyscus maniculatus). These species were captured on 
all four transects. Deer mice were the most abundant species, with 93 individuals representing 
78.2 percent of the unique individuals captured; combined with the meadow vole, the individuals 
account for 89.9 percent of unique individuals captured. Zapus accounted for 10.1 percent of 
unique individuals captured. 
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Table 1. Total individual captures and recaptures of small mammals on Beaver Brook and an unnamed tributary, Clear Creek and Jefferson 
Counties, Colorado. July 6 to July 9, 2020. 
 

Adult Juvenile Total 
 

 
 

Species 

 
 

Male 

 
 

Female 

 
 

Male 

 
 

Female 

 
 

Male 

 
 

Female 

 
 

Unknown 

Total 
Unique 

Individuals 

Total 
Recaptured 
Individuals 

Microtus pennsylvanicus 
meadow vole 

8 3 1 1 9 4 1 14 0 

Peromyscus maniculatus 
deer mouse 

29 27 11 13 40 40 16 96 49 

Zapus sp. 
Preble's Meadow Jumping Mouse or 
Western Jumping Mouse 

 
3 

 
8 

 
0 

 
0 

 
3 

 
8 

 
1 

 
12 

 
2 

Total 122 51 
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4 CONCLUSIONS 

 

Twelve Zapus sp. individuals were captured over 644 trap nights in the Beaver Brook and an 
unnamed tributary survey Area of Interest. These areas were assumed to be occupied habitat for 
Preble’s mouse based on a single Zapus sp. capture during a 2004 survey. This survey indicates 
that the relative abundance of Zapus sp. in the area is low, with a capture rate of 10.1 percent. 
Total small mammal species richness is moderate in this area. 

The results of DNA testing for captured Zapus sp. is required to confirm genetic affinity with the 
Zapus hudsonius preblei subspecies listed under the Endangered Species Act (ESA) as Threatened, 
or with the congeneric, the western jumping mouse. Due to work restrictions surrounding Covid- 
19 issues, the Molecular Ecology Lab in Fort Collins, Colorado was temporarily closed at the time 
of the survey. however, frozen samples were provided and stored for testing when the lab 
reopened.   Testing of these samples was conducted in May 2021, and all of the individuals 
analyzed were confirmed to be western jumping mice (Zapus princeps) and not Preble’s meadow 
jumping mice (Zapus hudsonius preblei) 

5 NEXT STEPS 
 

Results of the testing were provided to the Colorado Natural Heritage Program and will be 
provided to the USFWS as part of the information Section 7 consultation with USFWS regarding 
the Floyd Hill Project. 
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C Transect A - East (Low) Elevation is 7440' 
D Transect D - West (High) Elevation is 7700' 

Trapping Survey Results 
Clear Creek and Jefferson Counties, Colorado 
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Sample Name ZhuC120 ZhuC3 ZhuC6 ZhuD107 ZhuC129 ZhuD07 ZhuD109 ZhuD122 ZhuC104 ZhuC119 ZhuC12 ZhuC130 ZhuD108 CytB Sequence BLAST to
CM01 158 166 220 220 117 129 0 0 215 227 0 0 161 169 332 336 211 223 252 252 100 108 288 288 226 230 GCTTCCATGTTCTZapus princeps princeps
CM02 158 166 220 220 129 129 0 0 215 227 0 0 165 165 336 360 223 227 250 252 108 108 288 288 222 226 GACCCATATTTG Zapus princeps princeps
CM03 158 166 220 220 117 129 0 0 215 227 0 0 141 165 336 336 227 227 250 250 108 112 288 288 226 226 CCTTTTCCTCAGTZapus princeps princeps
CM04 158 166 220 224 129 133 0 0 215 215 0 0 149 161 340 340 227 227 248 258 108 108 288 288 222 226 ATTCGAAAAAAAZapus princeps princeps
CM05 158 166 220 224 129 133 0 0 227 227 0 0 161 161 340 356 223 223 236 258 108 112 284 288 222 230 ACCCATTAATAAAZapus princeps princeps
pos1_PJM40 152 156 242 246 103 123 242 242 226 230 154 162 145 153 257 261 255 255 230 235 108 108 256 256 210 218 CGAATCCTTCATTZapus hudsonius preblei
pos2_PJMh 166 166 220 224 117 117 0 0 211 215 0 0 149 157 332 340 211 211 250 258 104 108 288 288 222 242 ACACCCATTAATAZapus princeps princeps

Loci ZhuD07 and ZhuD107 do not amplify in Z. princeps and Z. trinotatus, but are polymorphic in all Z. hudsonius subspecies.

Locus ZhuC130 is polymorphic in Z. h. intermedius, Z. h. pallidus and Z. princeps but monomorphic (256 bp) in Z. h. preblei, Z. h. campestris and Z. trinotatus

ZhuC129 is monomorphic in Z. h. luteus
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