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1 EXECUTIVE SUMMARY 

1.1 Executive Summary 
Denver Parks and Recreation (DPR) is finalizing the Bear Creek Park Master Plan, which includes a recommendation 

to build a new trail section for regional trail users on the south side of Bear Creek. The existing trail will remain for 

park access and miscellaneous uses. As part of this new trail alignment, a stream crossing structure will be required 

to span Bear Creek and connect the existing trail to the North of Bear Creek with the proposed trail to the South. 

This crossing location has a floodplain and stream management corridor with very wide breadth, requiring a balance 

between hydraulic requirements and the increased cost and constructability associated with a larger bridge. The 

following options were considered in the structure evaluation and selection:  

• 150’ Single-Span Prefabricated Pedestrian Bridge 

• 150’ Two-Span Prefabricated Pedestrian Bridge 

• 90’ Single-Span Prefabricated Pedestrian Bridge  

• Reinforced Concrete Box Culvert Low Flow Crossing 

Several factors were considered in the structure selection, including cost, constructability, maintenance/ durability, 

trail level of service, and hydraulic performance. The 150’ bridge options maintain clearance above the 10-year 

flood and improve hydraulic performance compared to the other alternatives by limiting obstructions within the 

active stream corridor and maintaining flow patterns that most closely match the existing condition. Within this 

structure length, a single-span and multi-span configuration are considered as alternatives. A low water crossing 

using a multi-cell box culvert is considered as a low cost, low complexity alternative that is expected to have 

recurring maintenance concerns and frequent inaccessibility from storm events and overtopping. The 90’ 

pedestrian bridge represents a middle ground between the 150’ bridge and low water crossing, providing clearance 

of the bridge low chord above the 2-year stream discharges and providing better maintenance and durability than 

the low water crossing, but increased maintenance and lower durability compared to the 150’ bridge. Due to the 

width and depth of the Bear Creek 100-year floodplain through the park, maintaining 3’ of freeboard to the bridge 

low chord at this design level is considered infeasible. Because the proposed structures do not meet the 3’ freeboard 

requirement for natural channels, a variance request will be required for all proposed alternatives. 

After careful consideration, it was determined that the 150’ two-span prefabricated pedestrian bridge option was 

the best alternative for this crossing location as the use of two smaller spans minimizes challenges with 

constructability and provides significant cost savings over a single span option at that length. Additionally, the pier 

wall and pile cap system used to support the transition of the two spans provides increased lateral capacity and 

resilience for hydraulic loading imposed by the 100 -year and 500- year flood events. While the 90’ bridge option 

also scores favorably, the increased frequency of inundation lowers the trail level of service and introduces higher 

maintenance needs.  A low flow crossing is an economical and a more minimalist solution, but is a significant 

maintenance concern as it will frequently accumulate debris and sediment. In addition, it provides a lower trail level 

of service due to the overtopping potential. For the effort and expense required to improve the trail and add a 

new structure that is intended to provide a long service life, remain accessible, and maintain hydraulic 

performance of Bear Creek, the 150’ two span option warrants its added cost and complexity. Therefore, a 150’ 

two-span prefabricated pedestrian bridge was selected as the recommended alternative at this trail crossing 

location.  
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1.2 Project Description 
The Bear Creek Trail project is part of the City and County of Denver’s Vision Plan for the Bear Creek Park and Open 

Space. The project includes improvements to park amenities such as recreational fields, playgrounds, local and 

regional trails, and natural habitat. The goal of the trail portion of the project is to create a new regional trail 

alignment that relocates higher speed traffic to the south side of Bear Creek. This realignment will include the 

construction of approximately 2400 LF of 12’ wide concrete trail as well as stream crossings over Bear Creek at the 

upstream end of the park and Marston Tributary near the center of the site. As part of the 60% Design phase, the 

project team evaluated the existing site to determine the optimal alignment of the proposed regional trail as well 

as the configuration and location of the two proposed stream crossings by performing several site visits to the park 

and observing constraints up close. The alignment of the bridge was adjusted from the 30% layout to better avoid 

utility conflicts and tree protection areas.  

  

FIGURE 1: STRUCTURE LOCATION OVERVIEW 

1.3 Purpose of the Report  
The purpose of this Structure Selection Report is to give the project owners and stakeholders confidence that the 

appropriate structure type is being selected and funded.  Its aim is to document design considerations, evaluate 

feasible structure alternatives, and present optimal structural solutions.  This report provides information 

concerning the project location and the proposed structure selection process as required by the Colorado 

Department of Transportation (CDOT) Staff Bridge, Bridge Design Manual Section 2.10. 

In addition to the structure selection evaluation, this report also provides information pertinent to the project with 

regards to the environment, roadway, traffic, drainage, right of way, utilities, and other specific site constraints 

within the structure periphery. 

1.4 Structure Selection Process 
The City and County of Denver contracted with Valerian LLC to lead the landscape architectural design for the trail 

realignments and park improvements. This project is funded as part of City and County of Denver project #23-007.  

San Engineering LLC is subcontracted under Valerian to perform structural selection of stream crossing structures 
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associated with the regional trail extension, and carry out design of the selected structures. ICON Engineering, Inc. 

is subcontracted to perform hydraulic analysis, stream and floodplain evaluation, and site-civil design.  

The structure selection process includes recommendation of feasible structures for future evaluation and approval 

from the City and County of Denver. The recommendations are based on a complete review of project constraints, 

feasible structure solutions, design criteria, cost, constructability, drainage, roadway, traffic, and environmental 

concerns.  

Following is the team involved in developing this document and its approval.  

City and County of Denver:       

 Senior Trails Planner and Project Manager: Adam Lind  

 Parks Waterway Resiliency Manager: Duncan Cruickshank  

 DOTI Project Manager: William Baughn  

 On-Call Program Administrator: Maggie Lopez   

 Engineer-Architect Supervisor: Jeremy Hamer 

 DOTI Bridge Group: Patrick Bergman 

 

Valerian LLC: 

 Project Manager and Trail Design Lead:  Melanie Ames   

 Principal: Cassie Kaslon  

 

Subconsultants: 

 ICON Engineering, LLC – Hydraulics, Floodplain, Stream and Site-Civil Design 

San Engineering, LLC – Structure Selection, Structural Design 

Kumar and Associates, Inc.  - Geotechnical Study and Recommendations  

ERO Resources Corporation – Endangered Species and Habitat Assessment   

 

The proposed structure meets the current requirements and standard practices outlined in American Association 

of State Highway and Transportation Officials (AASHTO) and Colorado Department of Transportation (CDOT) Bridge 

Design Manual (BDM).  

The “Structure Selection” chapter of this report discusses in detail the various structure options considered for 

analysis. Evaluation is based on cost, constructability, performance/durability, inundation frequency, and hydraulic 

impacts. 

The following alternatives are evaluated: 

I. 150’ Single-Span Prefabricated Pedestrian Bridge 

II. 150’ Two-Span Prefabricated Pedestrian Bridge 

III. 90’ Single-Span Prefabricated Pedestrian Bridge  

IV. Reinforced Concrete Box Culvert Low Flow Crossing 

Both the 150’ two-span and 150’ single-span (see Figure 2) offer the least obstruction within the Bear Creek active 

stream corridor and are elevated so that the low-chord of the bridge is above the 10-year storm. Alternative 2 splits 

the single 150’ span into 45’ and 105’ spans, thereby reducing erected bridge pick weight and total cost. Alternative 

3, a 90’ pedestrian bridge (see Figure 2) will maintain clearance for the low-chord of the bridge above the 2-year 

storm, offering a shorter span and lower trail level of service than the 150’ bridge options. While offering less 

serviceability to trail users, this bridge option reduces cost and complexity compared to Alternatives 1 and 2. 
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Alternative 4 is a triple-cell box culvert crossing (see Figure 2) which overtops in the 2-year storm event, offering 

the lowest cost but also the lowest trail level of service.  

A general layout of the chosen structure alternative and detailed cost estimates of all the considered alternatives 

are included in the Appendix at the end of this report. A conceptual schematic of each alternative is shown on the 

following page in Figure 2.  

  

FIGURE 2 - STRUCTURE ALTERNATIVE SCHEMATICS 
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2 SITE DESCRIPTION AND DESIGN FEATURES  

 

2.1 Existing Structures 
There is no existing trail crossing structure at the subject crossing location. As such, the proposed trail alignment 

requires the design of a new crossing. Approximately 600 feet upstream of the proposed trail crossing location, 

Bear Creek passes under US-285 (Hampden Avenue). Additionally, an existing 6-foot wide pedestrian bridge is 

located approximately 450 feet downstream from the proposed crossing location. These features can be viewed in 

Figure 1 shown prior.  

2.2 Vicinity Map 
The below figure shows the area in the immediate project vicinity.   

 

FIGURE 3: VICINITY MAP 

2.3 Right of Way (ROW) Impact 
The installation of this structure is within City and County of Denver property extents and will not encroach on CDOT 

right of way along Hampden Avenue (US285) during its permanent installed condition or during the construction 

phase.   



  

 

10 

 

2.4 Traffic Detour 
A long-term vehicular traffic detour is not anticipated as part of this structure’s construction. There may be a 

temporary detour required on West Kenyon Avenue to the south of the park during unloading of the bridge 

structure or unloading of heavy equipment and materials. This is further discussed in the Constructability and 

Phasing section. Additionally, construction of the proposed trail and crossing will likely have an impact on pedestrian 

traffic in the park and a detailed pedestrian detour plan will be developed at a later stage in the design. The two 

existing bridge crossings downstream of the proposed site along with the existing network of both hard and soft 

surface trails will be utilized to provide alternative routes and maintain user access during construction. 

2.5 Constructability and Phasing 

 

Constructability Overview 

There are many constructability and phasing considerations for the structure alternatives evaluated in the selection 

process. For all structure types, excavation support and dewatering may be required due to the observed presence 

of shallow groundwater (see section 2.7) and loose alluvial granular subgrade material. Existing sanitary lines on 

the north side of the trail may cause conflicts with the substructure for all the considered alternatives. The majority 

of these utility locations have been located to a relatively high level of certainty (SUE level B), with a sanitary line 

that exits the manhole northwest near the north embankment having lower certainty (SUE level D) posing some 

uncertainty during excavation. This line is minor and is thought to service the existing park restroom facility and 

poses minimal risk during construction. There is dense vegetation and tree cover along the embankments and the 

approach of the proposed structures, which will make access for large construction equipment such as cranes or 

drill rigs more difficult. An access road from West Kenyon Avenue is considered to provide the best route for access 

for construction equipment and delivery of the superstructure. Additionally, South Raleigh Street passing under US 

Highway 285 may provide access to the northern embankment via the parking lot. Detailed discussion on access 

considerations is given in the subsection below.   

Construction Access 

Construction access to the proposed crossing location was investigated from several paths into the park including 

using the shoulder of highway 285 near the north embankment, the existing trail system from South Kenyon Street, 

an access road from Kenyon Street, and the main parking lot on the north side of the park from south Raleigh street. 

The latter two options were considered the most feasible after performing site walks and obtaining input from a 

representative at Contech. Additionally, these options are preferrable because they make best use of the existing 

infrastructure in the park and prevent impact to highway 285. While both of these options provide infrastructure 

to access the park, they do not provide continuous access to the bridge crossing location. Potential routing for 

equipment and key areas of interest are shown below in Figure 4 accompanied by photographs taken on site visits 

to the park. Photograph locations are indicated in Figure 4 as outlined in the legend and are presented in Table 1 

with discussion. Construction staging and temporary ground improvements pose additional challenges, but are 

considered feasible to establish within the limits of construction.  
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FIGURE 4 - CONSTRUCTION ACCESS OVERVIEW 

 

TABLE 1 - CONSTRUCTION ACCESS PHOTOS 

 
Photo 1.1 

Entry to access road from West Kenyon Street 

looking north.  
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Photo 1.2 

Typical view of access road heading northeast from 

Kenyon. The existing asphalt path is approximately 

10’ wide.  

 
Photo 1.3 

This location at the curve from the northeast to 

where the path transitions to southeast presents a 

potential challenge to larger construction vehicles. 

Smaller native vegetation may require removal to 

establish access. The left (north) side of the trail has 

significant relief with a drop of 6’-8’ beyond the 

pictured tree.  

 
Photo 1.4 

Typical view of access road heading southeast. 

 
Photo 1.5 

This is the first potential access point from the 

access road towards the southern embankment. 

There is an approximate 4’ relief from the road to 

the field below that would need a temporary ramp 

to establish access (see photo 1.7)  
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Photo 1.6 

This location is another potential access point from 

the road to the southern embankment. This turn is 

very sharp as can be seen in the aerial view, but 

there is potential for construction equipment to 

back up onto the trail directly behind the view of this 

photo (see aerial) to assist in the turn. There are also 

trees that confine this turn that are not well 

pictured.  

 
Photo 1.7 

View of relief looking south back towards the access 

road. Top of road is marked with an arrow.   

 
Photo 2.1 

View of South Raleigh Street passing below US 

Highway 285. The underpass may impose clearance 

constraints on some construction equipment.  

 
Photo 2.2 

Typical view of South Raleigh Street approaching the 

parking lot.  
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Photo 2.3 

View looking southwest from the edge of the 

parking lot. There is significant vegetation and 

landscaping inhibiting access to the north of the 

bridge, but temporary removal of the shade 

structure on the left would provide access to the 

concrete trail which would provide a potential path 

to the northern embankment.  

 
Photo 3.1 

General view of proposed bridge location looking 

south from northern embankment (standing on the 

existing trail)  

 

While there are some significant obstacles for large construction equipment, it seems that it is feasible to establish 

access the bridge location. The access road from West Kenyon Avenue appears to provide the least disturbance to 

the existing park amenities and vegetation. While there appears to be ways to avoid impacts to the park, some 

impacts to the existing vegetation to remove smaller brush and trees may be required to establish access. 

Additionally, temporary fill and ground improvements may be required to create a temporary access road and crane 

pad. Both presented routes may be required to erect the bridge options from each embankment and minimize the 

reach of the crane. Additionally, access to both sides will be required to build bridge abutments.  

Construction Access Comparisons by Alternative  

• 150’ Single-Span Prefabricated Pedestrian Bridge 

A bridge of this length will be of considerable weight and will pose additional challenges for transportation 

and erection of the bridge structure. With a 150’ span and 16’ width, the bridge structure will require 

multiple deliveries in smaller segments that will be assembled and erected on site to comprise the final 

structure length. For this option, a bridge weight of 90,000 lb – 110,000 lb should be anticipated. The 

heavier bridge weight will require a larger crane to set the bridge in place. Additionally, temporary shoring 

towers and accompanying temporary foundations may be required to stage the bridge assembly. These 

considerations will result in a longer duration, more labor-intensive assembly process. Despite these 

drawbacks, the single span option will minimize disturbance to the existing stream corridor and will not 

require diversion or rerouting of active flows in Bear Creek during construction.  
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• 150’ Two-Span Prefabricated Pedestrian Bridge 

The two - span 150’ bridge option adds a pier 45’ from the north abutment, resulting in the erection of two 

spans (45’ and 105’). This requires the assembly of two smaller structures where a lower max pick weight 

(60,000lb – 75,000lb) is anticipated relative to the single span 150’ bridge option. Similar to the 150’ single-

span option, this bridge will involve shipment of multiple, smaller segments requiring assembly and erection 

on site. The intermediate pier might eliminate the need for shoring towers by providing support. Due to the 

presence of the pier, this option poses more disturbance adjacent to Bear Creek but will not require 

rerouting of flows as the pier is located outside of the bank full water surface elevation. It may be difficult 

to mobilize equipment at the pier location and a temporary crossing to the pier location may be required. 

The implementation of a pier and a shorter 45’ span on the north side may be favorable where access is 

more difficult and smaller equipment could be used to erect the smaller span.  

 

• 90’ Single Span Prefabricated Pedestrian Bridge  

A second alignment is proposed where a bridge will start at the landing between Bear Creek and the 

adjacent secondary channel to the south and will span 90’ to the northern embankment. The 90’ bridge will 

pose similar requirements for max pick weight as the 150’ two-span option because the second span in the 

150’ two-span option has a similar span length. It may also require a temporary crossing over the secondary 

channel to mobilize equipment to the southern abutment. The 90’ single-span pedestrian bridge will result 

in minimal disturbance to Bear Creek and will not require rerouting of active flows.  

 

• Reinforced Concrete Box Culvert Low Flow Crossing 

A cast in place, triple-cell reinforced concrete box culvert serves as a low-flow crossing alternative for Bear 

Creek. A lowered center cell measuring 9’ x 4’ will convey average daily flows without over-widening the 

channel section through the crossing. Elevated 9’ x 3’ boxes to the left and right will provide additional 

stream flow conveyance. Installation of the low-flow crossing will require diversion of flows in Bear Creek 

during the construction process. The diversion may require temporary widening of the channel at the 

crossing to facilitate installation of a diversion culvert around the construction area or may require 

installation of a temporary cofferdam and pump to reroute flows. The need to reroute flows may be 

reduced by planning construction in the winter months (November – February) where flows in the creek 

are seasonally lower. The culvert option will have much lower need for heavy construction equipment and 

will not require a crane for erection. Access for a concrete pump truck will be required.  

2.6 Utilities 
A detailed SUE survey and title report were completed as part of the 60% design phase, confirming the location of 

sanitary lines in the vicinity of abutments on the north embankment. Earlier in the project during the 30% design 

phase there was discovered documentation of a sanitary easement that posed potential challenges to the crossing. 

The design team met with Metro Water Recovery and it was determined that the easement was shown in error and 

that there was no documentation of a sanitary line at that location. This discovery eliminated many of the prior 

utility concerns documented during the 30% design.  

 

I. 150’ Single-Span Prefabricated Pedestrian Bridge 

The northeastern wingwall is in close vicinity to the easement for a minor sanitary line, but can be detailed 

to avoid conflict.  
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II. 150’ Two-Span Prefabricated Pedestrian Bridge 

• The northeastern wingwall is in close vicinity to the easement for a minor sanitary line, but is be detailed to 

avoid conflict.  

 

III. 90’ Single Span Prefabricated Pedestrian Bridge  

• There are no significant utility conflicts for this alternative.  

 

IV. Reinforced Concrete Box Culvert Low Flow Crossing 

• There are no significant utility conflicts for this alternative.  

 

2.7 Geotechnical Summary 
A site-specific geotechnical investigation for the Bear Creek Trail Realignment water crossings was performed by 

Kumar and Associates, Inc. in May of 2023 and was finalized in May of 2024 as part of the 60% design phase.  The 

following is a summary of the geotechnical conditions determined from the investigation:  

• Subsurface conditions generally consist of fine to coarse grained silty sand with occasional zones of clayey 

sand to a depth of 25’-30’ and are underlain by claystone bedrock.   

• Stabilized groundwater was observed 4’-10’ below grade.  

• Shallow foundations can bear on imported CDOT Class 1 backfill with an allowable bearing capacity of 2,500 

psf.  

• Deep foundations are recommended to be supported on driven piles with a minimum penetration of 3’-8’ 

into bedrock.  

• Wingwalls constructed with the crossings can use native fill or imported CDOT Class 1 backfill.  

• Presence of water-soluble sulfates is negligible (sulfate exposure S0).  

• On-site clay soils exhibit low swell potential.  

 

2.8 Hydraulics Summary 
 The Bear Creek stream system and proposed crossing structure alternatives were evaluated using the US Army 

Corps HEC-RAS software, version 6.2. Per the City and County of Denver FEMA Flood Insurance Study (FIS) report, 

the effective conditions hydraulic model for Bear Creek is the 1979 Bear Creek HEC-2 model which utilizes flow data 

from the 1978 US Army Corps report “Hydrology Review for Lower Bear Creek”. This HEC-2 model is only available 

as a PDF readout; therefore, a new Corrected Effective and Existing conditions HEC-RAS model was created for this 

project. This HEC-RAS model utilizes 2023 lidar topography and surveyed cross-sections collected March 2023. 

Additional cross sections were added in order to fully model the proposed trail crossing. Updates were also made 

to the channel centerline, bank stations, roughness coefficients, and expansion/contraction coefficients based on 

existing site data. Field survey data was also used to update existing bridge geometry including the addition of a 6’ 

wide pedestrian bridge (Section 6501) that was not previously included in the 1979 HEC-2 model. Effective FIS 

results were used to set a known water surface elevation for the downstream boundary condition at Section 3821, 

located approximately 1300 feet downstream of the project. 
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Following creation of the Existing conditions HEC-RAS model, each proposed crossing alternative was developed 

and analyzed iteratively. While differences between the proposed crossing alternatives were observed in the model, 

the hydraulic impact of the individual crossing configurations was largely mitigated by the fact that the Bear Creek 

floodplain through the park is wide and that the channel is able to access the overbank areas during flooding events. 

Compared to the Existing conditions model, the proposed crossing alternatives increased 100-year water surface 

elevations by 0.1-ft to 1-ft and increased 100-year channel velocities by 1.4 ft/s to 1.7 ft/s at the cross-section 

directly upstream of the crossings (Section 7047). These deviations dissipate quickly with distance upstream of the 

proposed crossing. By Section 7494, just downstream of US-285, all Proposed condition alternatives showed 100-

year water surface elevations that are either at or below the Existing condition elevation. Therefore, no floodplain 

impacts are anticipated at US-285 as a result of the proposed trail crossing options. For the 2-year and 10-year 

flows, increases in water surface elevation at the model cross-section immediately upstream of all proposed 

crossing alternatives are also less than 1-ft with no increase observed at US-285. Hydraulic model results for channel 

velocity and water surface elevation are summarized for the 2-year, 10-year, and 100-year flow events in the 

Appendix. 

2.9 Environmental Concerns 
ERO Resources Corporation (ERO) conducted an environmental site assessment in April 2024. The site assessment 

included wetlands and waters delineation within the project area as well as a survey for suitable habitat for federally 

listed threatened and endangered species. Documentation of ERO’s findings is provided in the attached Threatened 

and Endangered Species Habitat Assessment, Bear Creek Trail Realignment, Denver, Colorado letter, dated May 

2024.  

The majority of the project area was found to occur in uplands, generally paralleling Bear Creek. The upland 

herbaceous vegetation in the project area consisted mainly of catnip (Nepeta cataria), common mullein (Verbascum 

thapsus; a List C noxious weed), Fuller’s teasel (Dipsacus fullonum; a List B noxious weed), smooth brome (Bromus 

inermis), and reed canarygrass (Phalaris arundinacea). During the site visit, Bear Creek was partially incised on its 

southern border with fringe wetlands along its northern border in and around the project area. The fringe wetlands 

are dominated by reed canarygrass, sandbar willow (Salix exigua), and smooth brome. A wetland swale is located 

south of Bear Creek and crosses the project area. The wetland swale is dominated by common threesquare 

(Schoenoplectus pungens), Fuller’s teasel, poison hemlock (Conium maculatum; a List C noxious weed), and sandbar 

willow . 

The habitat survey found that there is no suitable habitat for threatened or endangered species in the project area 

and concluded that the proposed project would have no potential for take. ERO received written concurrence on 

their opinion from the U.S. Fish and Wildlife Service (USFWS) on September 5, 2024. 

An Army Corps 404 Permit will need to be obtained for this project as it has the potential to impact Waters of the 

United States. A graphic depicting the existing conditions waters and wetlands delineation can be seen in Figure 5 

below. Note that the estimated project impacts are less than the total delineated areas listed in the graphic. 

Following the 60% submittal, the project will proceed with formal application for a Nationwide permit. Current 

estimated permanent project impacts are within the allowable limits and below mitigation thresholds. A cultural 

resources survey may be required as part of the 404 Permit. 
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FIGURE 5 - USFW NATIONAL WETLAND INVENTORY 

IMAGE SOURCED FROM “BEAR CREEK PARK OPEN SPACE 2023 MASTER PLAN” REPORT. 

2.10 Roadway (Trail) Design Features 
The proposed stream crossing structure carries pedestrian and bicycle traffic. The trail does not carry vehicular 

traffic other than light-duty maintenance vehicles.  

2.10.1 CROSS SECTION 

The proposed trail carried by the subject structure will be a 16’ wide pedestrian and bicycle path, widening to 

22’ (12’ concrete pavement, 4’ crusher fines, and 3’ vegetated buffer on both sides) outside the structure 

extents. The trail will have a cross slope for drainage.   

 

FIGURE 6 - TYPICAL TRAIL SECTION 
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2.10.2 VERTICAL ALIGNMENT 

The vertical alignment of the proposed crossing alternatives is a function of the vertical profile of the proposed 

regional trail and a targeted flow capacity of the structure. As discussed above, the deck of the low flow 

crossing is inundated in the 2-year storm, the low-chord of the 90’ bridge is above the 2-year discharge, and 

the low-chord of the 150’ (single and two span) is above the 10-year discharge. The bridge crossing alternatives 

are placed above the 2-year discharge in order to provide resiliency to the structure and reduce potential 

damage and hydraulic impacts; however, it is important to note that the existing trail under US-285 and the 

adjacent low-lying park areas are submerged by approximately 1-2 feet during the 2-year storm. 

The approach grading for the proposed trail is designed not to exceed 5% running slope, and the trail design 

will meet ADA accessibility requirements. The proposed trail profile follows existing grades as much as possible 

with a goal to balance cut and fill volumes. 

Through Bear Creek Park, the 100-year floodplain ranges from 300’ to 700’ top width. The floodplain spans 

approximately from the embankment of US-285 north of the channel to the hillside coming down from Kenyon 

Avenue south of the channel. In order to elevate the proposed alternatives above the 100-year water surface 

elevation and provide 3’ of freeboard, the approach trail embankment height would need to be 8’ tall. Such 

an embankment results in increased modeled channel velocities and presents a greater degree of obstruction 

to the floodplain. Due to the diminishing returns on hydraulic performance with increased bridge height, a 

variance request will be required for all proposed alternatives. A variance request has been submitted to DOTI 

and at the time of this report submittal is pending.  

2.10.3 HORIZONTAL ALIGNMENT 

 

The proposed trail alignment and crossing location was selected to minimize impact to existing trees and 

wetlands while providing improved trail user experience with connection to the stream corridor. The proposed 

crossing location intersects the Bear Creek channel perpendicular or with minimal skew in order to maximize 

the available cross-sectional flow area.  

The proposed trail alignment is intended to divert high speed trail traffic to the south side of the creek, away 

from lower speed park users on the north side of the creek. As such, the alignment is designed for bicycle and 

pedestrian traffic with allowable curve radii at design speeds. The proposed alignment was adjusted from its 

preliminary location at the 30% design level because the SUE survey determined that there were potential 

utility conflicts for bridge alternatives at the northern abutment.   

See Appendix for horizontal and vertical alignment of the recommended structure (150’ two-span 

prefabricated pedestrian bridge). Horizontal and vertical alignments of the other  alternatives can be found in 

the Bear Creek Trail – 30 % design plan set, dated June 30, 2023. 
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3 STRUCTURAL DESIGN CRITERIA  

 

3.1 Design Specifications and Method 
The following design standards and specifications will be utilized in the design of the proposed structure as 

applicable. The latest edition of each of these references will be used for final design. 

• American Association of State Highway and Transportation Officials (AASHTO) LRFD Bridge Design 

Specifications. 

• AASHTO LRFD Guide Specifications for the Design of Pedestrian Bridges. 

• Colorado Department of Transportation - Bridge Design Manual (BDM). 

• Colorado Department of Transportation – Standard Specifications for Road and Bridge Construction with 

Special Project Provisions 

• City and County of Denver Planning, Design, and Construction Manual.  

This project will be designed for applicable strength, service, and extreme event limit states as defined by the load 

groups in the AASHTO Load and Resistance Design (LRFD) Specifications.  

3.2 Design Loading 
 

Permanent Loads (DL, EV, EH, ES) 

Dead loads and earth loads will be as specified in the AASHTO LRFD Bridge Design Specifications and the 

Geotechnical Report recommendations. 

 

Pedestrian Handrail 50 lb/LF with concurrent 200 lb point load at the location of 

maximum effect. 

Walkway Surface =6”(min) Concrete Deck 75 psf 

 

Live Loads on Bridge (LL, LS) 

Pedestrian Live Load = 90 psf 

Vehicular Live Load: H10 Maintenance Vehicle = 20,000 lb 

Live Load Surcharge per AASHTO LRFD 

 

Wind Loads on Bridge (WS, WL) 

Wind loads on the structure are analyzed and applied to the design in accordance with AASHTO LRFD Bridge 

Design Specifications and the LRFD Guide Specifications for Design of Pedestrian Bridges as applicable to the 

structure type selected. 

 

Thermal Forces (TU) 

Thermal Coefficient (concrete)   0.000006/°F 

Thermal Coefficient (steel)   0.0000065/°F 

Temperature Range Concrete   0°F to 80°F 

Temperature Range Steel               -30°F to 120°F 
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Water Loads (WA) 

Water loading on the structure will be analyzed and designed for in Accordance with AASHTO LRFD Bridge Design 

Specifications and the CDOT BDM . Because the proposed structure options have a deck elevation below the 100-

year water surface elevation, hydrodynamic loads will impose significant lateral demand on the structure and will 

likely govern the lateral design. The following flood event levels are applied to the design to ensure resiliency of the 

structure from stream loading in accordance with the requirements of the CDOT Bridge Design Manual Section 3.12:  

AASHTO Strength 1: 100 year water elevation, velocity (10.0 ft/s), and associated scour of the substructure.  

AASHTO Extreme Event II: 500 year water elevation, velocity (11.6 ft/s), and associated scour of the substructure.  

Other AASHTO Combinations: Stream loading is applied as applicable using the 10 – year storm event to represent 

a service condition.  

 The 10 year, 100 year, and 500 year water elevations in relation to the selected structure alternative can be 

referenced on the general layout sheet in the appendix or in the 60% design drawings.  

Utility Loads on Bridge 

Solar powered lighting will be located on the bridge abutments and may also be located on the bridge pier. Lighting 

design is not completed at the time of this report, but will impose minimal superimposed dead load to the bridge.  

 

Creep and Shrinkage (CR, SH, FR) 

Creep and Shrinkage loading and effects on the structure will be analyzed and designed for in Accordance with 

AASHTO LRFD Bridge Design Specifications and the CDOT BDM. 

Materials 

 

TABLE 2 - STEEL MATERIALS 

Prefabricated pedestrian bridge steel will be weathering steel.   

Steel Element ASTM/ Type Fy (ksi) Fu (ksi) Comments 

Anchor Rods F1554 GR 55 55 75 Weldable, heavy 

hex headed 

Rectangular HSS A500 GR C 50 62  

H-Pile A572 GR 50 50 65  

Plate & Misc. A36  35 58  

   

CONCRETE  MATERIALS  

• Reinforced Concrete:  CDOT Class D, f’c = 4500 psi  

• Reinforcing Steel:  ASTM A615 Grade 60, fy = 60 ksi 

3.3 Extreme Event Loading 
Extreme event II loading will be used to apply the 500-year stream loading as discussed in section 3.2. This will be 

performed in accordance with CDOT BDM section 3.12.   
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3.4   Deck Drainage 
The deck will have a camber and crown with slope to concrete curbs on either side of the bridge which conveys 

water to integrated deck drains to facilitate runoff of nuisance flows on the deck surface. The culvert alternative 

would allow for sheet flow to the downstream end. 

3.5 Construction Specifications 
The latest edition during final design of the following construction specifications will be used in the design 

documents of the proposed structure as applicable. 

• Colorado Department of Transportation (CDOT) Standard Specifications for Road and Bridge Construction 

• Colorado Department of Transportation (CDOT) Standard Special Provisions 

• Colorado Department of Transportation (CDOT) Project Special Provisions 

• City and County of Denver Pedestrian Bridge Standard Details  

3.6 Aesthetic Requirements 
Aesthetic considerations may exist for consistency with the planned overall aesthetic requirements of the trail 

realignment project.  

3.7 Possible Future Widenings 
Future widenings of Bear Creek Trail that would affect the structure layout and selection are not anticipated. The 

16’ width used for the pedestrian bridge is a near maximum width for standard pedestrian bridge offerings by local 

fabricators.  
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4 STRUCTURE SELECTION 

 

To compare separate structural solutions, accomplish the project goals, and select the best stream crossing 

structure alternative, several evaluation factors are considered and their relative importance is weighed. Each 

feasible structural solution is evaluated based on these criteria. The evaluation criteria as identified by the design 

team are discussed below under selection criteria. 

4.1 Selection Criteria 
The preferred structural solution is determined based on the criteria outlined below. The weight of each option can 

be referenced in the Evaluation Table at the end of this report.  

4.1.1 COST (MATERIALS AND CONSTRUCTION) 

The selected alternative is chosen to be a cost-efficient solution satisfying the project goals. The cost of 

materials, construction, and long-term maintenance is considered in the structure selection. Cost estimates of 

feasible structure alternatives are developed and included in the Appendix. The scale is defined with a score 

of 10 = $200,000 (a low theoretical cost for a viable crossing at this location on Bear Creek) and a score of 1 = 

$ $2,500,000 (a high theoretical cost for a viable crossing at this location on Bear Creek). Options falling 

between the maximum and minimum costs are approximately scored based on the percentile where they fall 

in the pricing range.  

Score Description: 

1 High theoretical cost for a viable crossing meeting project needs.  

2-9 Alternatives between the lowest and highest cost options are scored according to the 

relative cost.  

10 Low theoretical cost for a viable crossing meeting the project needs.  

The cost is weighted as 25% of the selection criteria because it has a large significance in choosing the structure 

at this crossing location.  

4.1.2 CONSTRUCTABILITY 

The construction difficulty, duration, and impact on park features is an important consideration in the selection 

of the structure alternative. The structure crossing location is densely vegetated and has many tree protection 

zones to be accounted for. Bringing in large equipment such as cranes, pump trucks, drill rigs, etc. will need to 

be planned carefully to minimize disturbance to the existing terrain, vegetation, and other park features. 

Additionally, access to the crossing location is difficult as it will require equipment to traverse off road to access 

the project. Options that require smaller equipment may prove more favorable for the constructability of the 

project. Work occurring in active channel will require diversion of Bear Creek which maintains a very high flow 

rate, even during seasonal low flows in the winter. Construction may require protection of existing sanitary 

lines in areas where wingwalls conflict with the sewer lines. The structure selection should minimize utility 

disruption during construction. The table below outlines how constructability is scored for this crossing: 
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Score Description:  

1-3 Difficult logistics for material and structure delivery. Heavy duty crane and long boom 

length required. Requires work in main channel with a channel diversion. Intensive 

groundwater dewatering. High potential impact to existing trees and vegetation. Pile 

driving required. Significant conflicts with existing utilities and easements requiring 

realignment.   

4-6 Reasonable logistics for material and structure delivery. Medium duty crane and 

moderate boom length required. Requires work in main channel with a channel 

diversion. Moderate groundwater dewatering required. Moderate potential impact to 

existing trees. Moderate conflicts with existing utilities and easements requiring 

sleeving and potential structure realignment.  

7-10 Reasonable logistics for material and structure delivery. Standard crane and boom 

length required, or crane not required at all. Channel diversion is minimal or easy to 

achieve. Limited groundwater dewatering required. Limited impact to existing trees. 

Minor conflicts with existing utilities. No conflicts with easement.  

The constructability is weighted as 15% of the selection criteria because it plays a significant role in the 

selection, but is not the most important factor. 

4.1.3 MAINTENANCE AND DURABILITY 

The selected structure type will be evaluated for its long-term durability and maintenance requirements. The 

structure should be chosen to maximize its lifetime and to minimize recurring maintenance including careful 

consideration to debris accumulation, ice jams, scour, sedimentation, and corrosion resistance. The structure 

should be resilient when subjected to extreme environmental loading with minimal down time before 

returning to its normal service state. The table below outlines how maintenance and durability is scored for 

this crossing: 

Score Description:  

1-3 Crossing overtops frequently. Debris accumulation anticipated annually. Higher 

potential for downstream safety impacts if structure fails. Crossing abutments/support 

structure located within the active stream corridor. Crossing has elevated corrosion 

potential over the lifespan considering the materials used and the frequency of 

submersion. 

4-5 Crossing conveys the 2-year storm event without inundating the low chord of the 

structure. Debris accumulation and some damage may be more frequent. Crossing 

abutments/support structure located within the active stream corridor. Crossing has 

slightly elevated corrosion potential over the lifespan considering the materials used 

and frequency of submersion. 

6-7 Crossing conveys the 10-year storm event without inundating the low chord of the 

structure. Debris accumulation and limited damage expected occasionally. Crossing 

abutments/support structure located within the active stream corridor. Crossing has 

normal corrosion potential over the lifespan considering the materials used and 

frequency of submersion. 

8-10 Crossing conveys the 100-year storm event without inundating the low chord of the 

structure. Minimal opportunity for debris & sediment accumulation or damage from 

debris, maximizing resiliency and time in service. Crossing has average/reduced 

corrosion potential over the lifespan considering the materials used and frequency of 

submersion. 
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Maintenance and durability is weighted as 25% of the selection criteria because it has a large significance in 

choosing the structure at this crossing location. 

4.1.4 TRAIL LEVEL OF SERVICE 

The selected structure should minimize the time it is inaccessible due to inundation or partial inundation from 

Bear Creek to fulfill its intended use as a bicycle and pedestrian crossing. The impact of the structure inundation 

should also be compared to the inundation frequency of the adjacent existing and proposed trail system to 

determine if the crossing is the limiting feature resulting in closures of the trail. It should be noted that the 

proposed trail alignment west of Marston Tributary as well as the existing trail continuing south from the US-

285 (Hampden Ave.) do not see a significant change in water surface elevation resulting from addition of a 

crossing. The underpass is inundated in flows greater than the 1-year to 2-year event. Therefore, a crossing 

with a 2-year level of service should score reasonably well as it will be consistent with the serviceability of the 

regional trail system passing through Bear Creek Park. 

Score Description:  

1-4 The walking surface of the crossing is inundated in events below and including the 2-

year flow. 

5-8 The walking surface of the crossing is not inundated in the 10-year flow. 

9-10 The walking surface of the crossing is not inundated in the 100-year flow. 

Trail level of service is weighted as 15% of the selection criteria because it is an important consideration on a 

large drainageway such as Bear Creek, but the relative serviceability of the surrounding trail makes it less of a 

critical consideration.   

4.1.5 HYDRAULIC PERFORMANCE 

The selected structure should minimize impacts to the 100-year floodplain and not impair channel 

geomorphology and function. Metrics such as velocity, shear stress, and depth (water surface elevation) were 

analyzed from the hydraulic model output to compare the impact of each alternative. Additionally, this report 

considers the location of the structure and abutments relative to the fluvial hazard zone as well as the impact 

of flow constrictions and eddies resulting from encroachments and obstructions. The table below outlines how 

hydraulic performance is scored for this crossing: 

Score Description:  

0-3 Channel velocity much higher/lower than the existing condition. Decreased floodplain 

connectivity and increased 100-year floodplain water surface elevation. High degree of 

obstructions located within the active stream corridor. Impaired stream function. 

4-5 Channel velocity moderately higher/lower than the existing condition. Decreased 

floodplain connectivity and increased 100-year floodplain water surface elevation. 

Moderate degree of obstructions located within the fluvial hazard zone. Slightly 

impaired stream function. 

6-8 Channel velocity slightly higher/lower than the existing condition. Floodplain 

connectivity and 100-year floodplain water surface elevation similar to existing 

condition. Limited obstructions located within the fluvial hazard zone and none within 

the active stream corridor. No change to stream function. 

9-10 Channel velocity commensurate with the existing condition. Improved floodplain 

connectivity and similar/decreased 100-year floodplain water surface elevation. No 

obstructions located within the active stream corridor or fluvial hazard zone. Improved 

stream function. 
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Hydraulic performance is weighted as 20% of the selection criteria because it has a large influence in selecting 

the structure at this location.  

4.2 Rehabilitation Alternatives 
This is a new structure. Rehabilitation of an existing structure is not applicable.  

4.3 Structure Layout Alternatives 
Based on structure location and project requirements, the following layout alternatives are considered:   

4.3.1 VERTICAL CLEARANCES 

The trail vertical profile should be developed to maximize freeboard clearance or minimize overtopping for 

minor and major storm events, respectively.   

4.3.2 HORIZONTAL CLEARANCES 

The horizontal alignment will be developed to minimize disturbances to nearby vegetation and to facilitate a 

gradual transition to the adjoining trail alignment.  

4.3.3 DEFLECTION 

Depending on structure type, the deflection under pedestrian live load should be limited to 1/360 of the span 

length.  

4.3.4 SKEW 

The bridge may be skewed up to 20 degrees with respect to Bear Creek to align with the proposed trail.  A skew 

of the structure or abutments itself will not be required nor is considered cost effective for a prefabricated 

bridge option. A concrete box culvert can easily be skewed to match trail alignment.  

4.3.5 SPAN CONFIGURATIONS 

For the 150’ bridge alternative both single-span and two-span configurations are considered. The shorter 

bridge alignment requiring a 90’ structure length is more beneficial as a single span to minimize impact to the 

waterway.  

4.4 Superstructure Alternatives 
There are two superstructure alternatives that were considered for the subject crossing, a prefabricated steel 

pedestrian bridge and a concrete box culvert. Another approach to a pedestrian bridge superstructure is the use of 

a prestressed concrete box girder. For the superstructure comparison only, this structural system is included for 

discussion to show why it was ruled out as a solution for this project. The preferred superstructure solution is a 

structure that performs well based upon the selection criteria outlined above in section 4.1. Discussion on the 

benefits, drawbacks, and relative performance of each superstructure alternative are discussed below: 

I. PREFABRICATED STEEL TRUSS BRIDGE  

A prefabricated steel truss bridge provides a cost effective, durable, superstructure alternative that is 

relatively easy to construct at the span lengths anticipated for this project. A steel truss bridge can be 

shipped to the site in a few modular pieces and can be rapidly assembled and erected. If properly 

maintained, a prefabricated steel truss bridge can serve as a durable long term structural solution. Because 

of the large floodplain extent at the crossing location, it is anticipated that the superstructure will become 

inundated during major storm events. A steel truss bridge facilitates a higher freeboard in comparison to 

most of the other superstructure alternatives and is situated above the walking surface where the deck 
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passes through the trusses on either side. Additionally, the semi-permeable cross section will help to reduce 

lateral hydrodynamic loads which are a significant concern for the project. Because of the recurring 

inundation, occasional maintenance may be required for this structure type to address failures in protective 

coating and prevent corrosion or to remove accumulated debris.  

II. PRESTRESSED CONCRETE BOX GIRDER 

A precast concrete box girder is a durable superstructure alternative, but introduces additional complexities 

for construction and is much less cost effective as a result. The Prestressing will help create a tight seal 

against crack formation and steel reinforcing corrosion requiring minimal recurring maintenance. Because 

of the 16’ wide trail, multiple girders may be required to achieve the desired width. Additionally, the 

construction procedure would be much more complex, requiring a larger crane to handle the greater 

structure weight and greater challenges with shipping and on-site erection with prestressing. With a box 

girder, the superstructure will sit below the deck elevation, reducing the clearance for freeboard which is a 

significant concern for this project. The box girder will experience higher lateral hydrodynamic loads in 

comparison to a steel truss. Construction of pedestrian railings will require separate fabrication and on-site 

assembly which creates further increases in construction complexity and duration.  

III. MULTI-CELL BOX CULVERT LOW FLOW CROSSING 

A multi-cell concrete box culvert low flow crossing is a low cost, low complexity superstructure alternative. 

The box culvert can be cast in place on site minimizing the need for heavy construction equipment. The 

crossing will require temporary flow diversion of Bear Creek during construction which adds cost to the 

project and may be of concern for aquatic passage. The culvert will be highly susceptible to sedimentation, 

debris accumulation, and deterioration. The culvert will require more frequent ongoing maintenance to 

maintain its functionality. The culvert will be anticipated to overtop frequently during storm events and will 

serve as a less reliable, less serviceable alternative.  

4.4.1 DECK DRAIN 

Deck drains on the pedestrian bridge superstructure will be located inside all expansion joint locations.  

4.4.2 OTHER SUPERSTRUCTURE CONSIDERATIONS 

Sidewalk   

The crossing will include a 16 foot-wide walkway aligned with the proposed trail.  

Railing 

A pedestrian railing is required over the structure span for bridge alternatives. A low flow crossing design would 

not require railings 

4.4.3 SUPERSTRUCTURE DISCUSSION 

Of the two superstructure options considered, the prefabricated steel truss bridge and precast concrete 

box girder serve as direct comparisons, being able to fulfill the same span requirements as a bridge 

superstructure, while the culvert serves as an alternative concept, presenting a smaller structural scope and 

reduced service. Of the two bridge options, the prefabricated truss bridge gives a lower cost, lower 

construction complexity, and higher clearance for freeboard to Bear Creek in comparison to the prestressed 

box girder. While the prestressed box girder may be more durable, it is impractical for this specific situation. 

The culvert option represents a large decrease in cost and complexity, but it is also less durable and less 

able to fulfill the service requirements and operation frequency of the structure. 
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4.5 Substructure Alternatives 
In the case of the box culvert, substructure is not applicable. A toe wall and riprap armoring will be used to prevent 

scour and undermining. The prefabricated truss bridge abutments can be supported on spread footings or a deep 

foundation utilizing driven piles or drilled caissons. Because of scour concerns, the large floodplain, and high lateral 

loading from stream flows, a deep foundation is the recommended alternative for this project. Geotechnical 

recommendations were given for driven piles which can be spaced more tightly on a narrow pedestrian bridge 

abutment and facilitate easier installation with the presence of high groundwater as was indicated by the 

geotechnical investigation. Because of concern with high groundwater that would complicate the installation of 

drilled piers, driven piles are the recommended and selected substructure alternative.  

4.5.1 ABUTMENT ALTERNATIVES 

Consideration was given to the various abutment types recommended in the CDOT Bridge Design Manual, 

but non-integral seat type abutments are the only system applicable to the prefabricated truss bridge 

alternatives considered.  

 

4.5.2 PIER ALTERNATIVES 

For the 150’ multi-span bridge option, a pier will be required. Pier alternatives considered include a solid wall 

pier or hammerhead pier on top of a pile cap. Due to the high lateral loading from stream flows, a solid wall 

pier provides greater lateral resistance.  

4.6 Wall Alternatives 
Wingwalls at each of the four corners of the structure will be flared as required for hydraulics and grading 

requirements. Concrete wingwalls are considered the only practical material for this project for integration with the 

culvert or bridge abutments. Design and detailing of the wingwalls will be per the Bridge Design Manual.  

4.7 Constructability and Construction Phasing 
All the bridge alternatives can be constructed in a single phase of construction. In the case of the culvert crossing 

diversion, temporary rerouting of flows in the existing stream may need to be considered. Due to the presence of 

high groundwater, excavation may require dewatering and stabilization for all alternatives. Consideration should 

be made for the mobilization of larger construction equipment including cranes, drill rigs, concrete pump trucks, 

etc. as there is rough terrain, heavy vegetation, and off-road travel required to access the bridge site.  

4.8 ABC Design 
Traditional accelerated bridge construction is not applicable to this project, however, prefabricated bridges do offer 

an accelerated construction procedure of the superstructure where they can be quickly assembled and erected on 

site. The substructure will require greater duration, requiring cast in place concrete and pile driving on site. The 

culvert option will require all elements to be cast in place on site with procedures taken to temporarily reroute Bear 

Creek which may result in a longer construction duration.  

4.9 Maintenance and Durability 
The prefabricated pedestrian bridge superstructure options will require occasional recurring maintenance to 

monitor for structural damage, remove accumulated desbris, and to address deterioration of the structure. 

Prefabricated pedestrian bridges typically do not require a lot of maintenance, but because of the higher frequency 

of inundation, more wear and corrosion may occur than normal. The low flow culvert option will present a larger 

maintenance concern as it will likely see sediment and debris accumulation that must frequently be cleared. 
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Additionally, frequent inundation may result in more water infiltration into cracks, and a higher risk for corrosion 

and spalling. A culvert at this location will require more frequent monitoring and maintenance to remain functional.  

4.10 Corrosive Resistance 
Design of the structure will include corrosion resistance and bridge durability in accordance with the CDOT Bridge 

Design Manual. Corrosivity and sulfate content in the soil is low, but the structures will frequently be inundated 

with water so epoxy coated reinforcing should be used on the concrete elements. A steel superstructure should use 

weathering steel for corrosion resistance.  

4.11 Summary of Structure Type and Evaluations Table 
A comparison of the structure alternatives scored based on cost, constructability, maintenance/durability, 

inundation frequency, and hydraulic impacts is presented below. See section 4.1 for a detailed explanation of the 

scoring rubric used in the formulation of the table.  

TABLE 3: EVALUATION TABLE 

   

4.12 Construction Cost Estimate 
The following is a summary of the probable estimated construction costs of the alternatives discussed in this report. 

The unit costs used in the cost analysis are based on CDOT Cost Data Book, Mile High Flood District Cost Data, and 

prefabricated pedestrian bridge estimates from Contech. Table 3 summarizes cost data for each alternative. The 

contingency that is assessed in the total cost is not reflected here. 

 

TABLE 4: CONSTRUCTION COSTS 

Alternative 
Estimated Structure 

Cost 

I. 150’ Single-Span Prefabricated Pedestrian Bridge $2,160,800 

II. 150’ Two -Span Prefabricated Pedestrian Bridge $1,783,160 

III. 90’ Single-Span Prefabricated Pedestrian Bridge $1,222,664 

IV. Reinforced Concrete Box Culvert Low Flow Crossing $277,040 

A more detailed breakdown of the construction costs can be found in the appendix for each alternative.  
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4.13 Overall Recommendation 
 

Using the criteria identified in Section 4.1: cost, constructability, maintenance/ durability, trail level of service, and 

hydraulic performance, it is recommended that the 150’ two-span prefabricated pedestrian bridge option be 

selected for this project. While the 150’ two-span option is one of the more costly alternatives, the cost is worth 

many benefits including a higher trail serviceability and greater long-term performance, durability, and 

maintainability. In comparison to the 150’ single span option, this bridge offers a lower cost and is easier to 

construct with a reduced max pick weight. The 90’ prefabricated pedestrian bridge option offers a lower cost, but 

also has a much higher inundation frequency, only being able to provide freeboard for the 2-year storm interval 

whereas the 150’ option offers clearance for the 10-year storm. The 90’ bridge will be easier to construct without 

requiring the construction of a pier, but its max pick weight requirement will be similar to the 150’ two-span option 

and as a result, the construction equipment required and complexity will be similar. The 90’option creates a greater 

obstruction with more fill in the Bear Creek floodplain. The 150’ option will be inundated less frequently which will 

translate to lower maintenance demands from corrosion, spalling, and debris accumulation. A low water crossing 

culvert, while being a very cost-effective solution, offers low serviceability with annual overtopping anticipated and 

frequent maintenance for debris accumulation and sedimentation and does not meet objectives of the project.  

The goal of a crossing at this location should be to provide a bridge that performs its intended purpose as a bicycle 

and pedestrian crossing for increased traffic demands associated with the trail widening. The two-span 150’ option 

is most capable of meeting this requirement by offering a longer projected lifetime, better serviceability, lower 

hydraulic and floodplain impacts to the creek, less utility conflicts, and minimization of recurring maintenance 

making it the recommended structure alternative for this crossing location.  
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Structure General 
Layout



210570
Callout
Can we reduce this at all or does the deck really have to be so far above the bottom chord of the truss? 

210570
Callout
Research debris passage mitigation details for upstream edge. We typically used a tapered upstream overhang with a typical girder bridge but that's obviously not possible here...

210570
Ellipse

john
Callout
Contech has confirmed this is the best they can achieve without changing the structure to a box truss (with an overhead truss system above the deck).  It is driven by the span, loading, and especially the width.  

john
Callout
Agreed about the tapered overhang being precluded.  Discussion has been added to the report.  We are finding that there are very few options for debris mitigation that do not have prohibitive downsides.
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Cost Estimate 
Comparison of Considered

Structure Alternatives



Item Item Code Unit
150ft Single 

Span

150ft Two Span 

(100ft and 50ft)

90ft Single 

Span

Concrete Box 

Culvert

170 170 150 55

$10,200 $10,200 $9,000 $3,300

68 119 68 34

$2,720 $4,760 $2,720 $1,360

1280 1240 800 0

$448,000 $434,000 $280,000 $0

320 480 240 324

$36,800 $55,200 $27,600 $37,260

4 6 4 0

$8,000 $12,000 $8,000 $0

95 95 95 0

$47,500 $47,500 $47,500 $0

51 51 51 0

$25,500 $25,500 $25,500 $0

255 231 155 98

$408,000 $369,600 $248,000 $156,800

51020 46100 31086 19580

$204,080 $184,400 $124,344 $78,320

1

$570,000 $400,000 $970,000 $0 $0 $0

1

$280,000 $180,000 $0 $460,000 $0 $0

1

$110,000 $70,000 $0 $180,000 $0 $0

1 1

$250,000 $200,000 $0 $0 $450,000 $0

Total: $2,160,800 $1,783,160 $1,222,664 $277,040

Legend: 

Material Cost

Labor/ Install Cost

Total cost (materials + install)

Quantity

Cost

Pedestrian Railing (Steel) 514-00200 LF $500

$970,000

$450,000

$180,000

$460,000

601-03040

Preliminary Cost Estimate - Bear Creek Crossing

Prefab Pedestrian Bridge (45ft x 16ft) 628-0045 LS

COST SUMMARY BY STRUCTURE ALTERNATIVE

Reinforcing Steel (Epoxy Coated) 602-00020 LB

CY

Steel Piles 502-11489 LF

Class D Concrete (Bridge)

Prefab Pedestrian Bridge (90 ft x 16ft) LS

Prefab Pedestrian Bridge (150 ft x 16ft) 628-0150 LS

Prefab Pedestrian Bridge (105 ft x 16ft) 628-0105 LS

628-0090

$1,600

$4.00

$60

Joint Sealant 408-01100 LF $40

Bridge Expansion Cover Plate 518-01250 LF $500

Bridge Drain (6 Inch) 513-00690 EA $2,000

Riprap 506-00000 $115CY

Quantity and Cost by Alternative

Structure Backfill, Class 1 206-00100 CY

$350

Unit Cost

www.sanengineeringllc.com
1150 W. Littleton Blvd. Ste. 200 Littleton, CO 80120

(303) 953-9014

Project: Bear Creek Trail Realignment
Client: Valerian LLC

Subject: Preliminary Cost Estimate - Bear Creek Crossing

Job Number:
Engineer: SJK

Date: 9/20/2024

F:\Projects\Bear Creek Trail\Calculations\Cost Estimating\Bear Creek Crossing\Cost Estimate_Bear Creek Crossing_KSP Cost Summary Printed: 9/20/2024 12:54 PM
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Contech Pedestrian Bridge 
Cost Estimate



Budget Date: 

Project No.: 

Project Name: Bear Creek Trail over Bear Creek

Location: Denver CO

Description

1 1 ea.

Bridge Model: Pedestrian Truss Bridge - Connector - Half Through H Section - Parallel Chords - Pratt Diagonals
Length: 50 ft. (End to End of Truss)
Width: 16 ft. (Between Inside Face of Top Chords)
Design Code: AASHTO LRFD Guide Specifications for Design of Pedestrian Bridges 9th Edition

Design Vehicle: H10
Live Load: 90 psf.
Number of Pieces: 2 
Finish: A847/A588 (Weathering)  SP6
Bridge Decking:

Railing Type: Horizontal L1.25x1.25x1/8 Safety Rails with 4 inch maximum openings
Railing Height: 48 inches
Included Options: 5/4x6 IPE Rub Rail, Cover Angle
Bearings: Contech Designed Bearings are included: PTFE/SS
Preliminary Superstructure Weight lbs.: Heaviest Pick Weight (lbs.):

Shop drawings will be provided, signed and sealed by a Professional Engineer registered in the State of CO

Special Considerations:
-  Top of deck to low steel dimension: 26 "

Pete Niemann Pete.Niemann@ContechES.com 970-301-2064

Item Qty Unit Price Total Price

BUDGET / ENGINEER'S ESTIMATE

6/6/2023

757791

Lump Sum 

Includes Freight

$101,500.00

-  Bridge is shipped with a longitudinal splice.
-  Stream velocity is 10 ft/s.  Water will overtop the deck approximately 2ft.  at the 100 year level.

The following is an ENGINEER’S COST ESTIMATE for the subject project. This ESTIMATE 

is intended for preliminary estimating purposes only and should not be interpreted as 

a final QUOTATION. The information presented is based on the most current data 

made available to Contech Engineered Solutions, LLC (CES).  Prefabricated steel truss 

pedestrian bridge superstructure with features as described below:

G-90 deck forms are shipped loose to be field installed by others to receive a field-placed reinforced concrete 

deck by others

18,930 18,930



Budget Date: 

Project No.: 

BUDGET / ENGINEER'S ESTIMATE

6/6/2023

757791

 To ensure quality standards are followed, Contech holds the following certifications:

Dimension & Weight Disclaimer:

The following items are not included with this proposal:
§      third party inspections at any time during the project duration,
§ design, excavation and construction of bridge abutments,
§      anchor bolt design, supply and installation,
§    unloading and assembly of bridge at the project site, 
§      supply and placement of reinforced concrete deck (if applicable),
§      site surveys, permitting or geotechnical evaluations,
§      any federal, state, county or local sales tax
§      approach rail, transitions, or terminal ends
§      expansion/sealed or compression joints,
§      UT or RT testing,
§  Skewed Ends
§  Bridge Grade

Prepared by: Pete Niemann

Bridge Consultant

Contech Engineered Solutions

970-301-2064

Pete.Niemann@ContechES.com

Project No.: 757791

Project Name: Bear Creek Trail over Bear Creek

▪  Do not base the selection and/or mobilization of installation equipment off of approximate dimensions and weights.
▪  Final dimensions and weights will be noted on customer approved submittal drawings.

▪  In the United States we are certified under the AISC Quality Certification Program for Simple, Major and Advanced (ABR) Steel Bridges 

with Fracture Critical and Sophisticated Paint endorsements.

Lead time for submittal drawings and calculations is 10-12 weeks from formal notice to proceed and receipt of all necessary project information.  Due to 

fluctuations in backlog which occur between the date of this quotation and approval of submittals, material availability, and other supply chain issues, 

fabrication lead time will be communicated upon receipt of approved submittals.

▪  All dimensions and weights listed in this proposal are approximate and are subject to change upon final design parameters and customer approval of 

engineered submittal drawings.



Budget Date: 

Project No.: 

Project Name: Bear Creek Trail over Bear Creek

Location: Denver CO

Description

1 1 ea.

Bridge Model: Pedestrian Truss Bridge - Connector - Half Through H Section - Parallel Chords - Pratt Diagonals
Length: 100 ft. (End to End of Truss)
Width: 16 ft. (Between Inside Face of Top Chords)
Design Code: AASHTO LRFD Guide Specifications for Design of Pedestrian Bridges 9th Edition

Design Vehicle: H10
Live Load: 90 psf.
Number of Pieces: 4 (field bolting by others)
Finish: A847/A588 (Weathering)  SP6
Bridge Decking:

Railing Type: Horizontal L1.25x1.25x1/8 Safety Rails with 4 inch maximum openings
Railing Height: 48 inches
Included Options: 5/4x6 IPE Rub Rail, Cover Angle
Bearings: Contech Designed Bearings are included: Cotton-Duct with PTFE
Preliminary Superstructure Weight lbs.: Heaviest Pick Weight (lbs.):

Shop drawings will be provided, signed and sealed by a Professional Engineer registered in the State of CO

Special Considerations:
-  Top of deck to low steel dimension: 35 "

-  Stream velocity is 10 ft/s.  Water will overtop the deck approximately 2ft.  at the 100 year level.

Pete Niemann Pete.Niemann@ContechES.com 970-301-2064

Item Qty Unit Price Total Price

BUDGET / ENGINEER'S ESTIMATE

6/6/2023

757791

Lump Sum 

Includes Freight

$252,200.00

-  Bridge is shipped with a longitudinal splice.

The following is an ENGINEER’S COST ESTIMATE for the subject project. This ESTIMATE 

is intended for preliminary estimating purposes only and should not be interpreted as 

a final QUOTATION. The information presented is based on the most current data 

made available to Contech Engineered Solutions, LLC (CES).  Prefabricated steel truss 

pedestrian bridge superstructure with features as described below:

G-90 deck forms are shipped loose to be field installed by others to receive a field-placed reinforced concrete 

deck by others (except at the splice location)

52,240 26,120



Budget Date: 

Project No.: 

BUDGET / ENGINEER'S ESTIMATE

6/6/2023

757791

 To ensure quality standards are followed, Contech holds the following certifications:

Dimension & Weight Disclaimer:

The following items are not included with this proposal:
§      third party inspections at any time during the project duration,
§ design, excavation and construction of bridge abutments,
§      anchor bolt design, supply and installation,
§    unloading and assembly of bridge at the project site, 
§      supply and placement of reinforced concrete deck (if applicable),
§      site surveys, permitting or geotechnical evaluations,
§      any federal, state, county or local sales tax
§      approach rail, transitions, or terminal ends
§      expansion/sealed or compression joints,
§      UT or RT testing,
§  Skewed Ends
§  Bridge Grade

Prepared by: Pete Niemann

Bridge Consultant

Contech Engineered Solutions

970-301-2064

Pete.Niemann@ContechES.com

Project No.: 757791

Project Name: Bear Creek Trail over Bear Creek

▪  Do not base the selection and/or mobilization of installation equipment off of approximate dimensions and weights.
▪  Final dimensions and weights will be noted on customer approved submittal drawings.

▪  In the United States we are certified under the AISC Quality Certification Program for Simple, Major and Advanced (ABR) Steel Bridges 

with Fracture Critical and Sophisticated Paint endorsements.

Lead time for submittal drawings and calculations is 10-12 weeks from formal notice to proceed and receipt of all necessary project information.  Due to 

fluctuations in backlog which occur between the date of this quotation and approval of submittals, material availability, and other supply chain issues, 

fabrication lead time will be communicated upon receipt of approved submittals.

▪  All dimensions and weights listed in this proposal are approximate and are subject to change upon final design parameters and customer approval of 

engineered submittal drawings.



Budget Date: 

Project No.: 

Project Name: Bear Creek Trail over Bear Creek

Location: Denver CO

Description

1 1 ea.

Bridge Model: Pedestrian Truss Bridge - Connector - Half Through H Section - Parallel Chords - Pratt Diagonals
Length: 150 ft. (End to End of Truss)
Width: 16 ft. (Between Inside Face of Top Chords)
Design Code: AASHTO LRFD Guide Specifications for Design of Pedestrian Bridges 9th Edition

Design Vehicle: H10
Live Load: 90 psf.
Number of Pieces: 4 (field bolting by others)
Finish: A847/A588 (Weathering)  SP6
Bridge Decking:

Railing Type: Horizontal L1.25x1.25x1/8 Safety Rails with 4 inch maximum openings
Railing Height: 48 inches
Included Options: 5/4x6 IPE Rub Rail, Cover Angle
Bearings: Contech Designed Bearings are included: Cotton-Duct with PTFE
Preliminary Superstructure Weight lbs.: Heaviest Pick Weight (lbs.):

Shop drawings will be provided, signed and sealed by a Professional Engineer registered in the State of CO

Special Considerations:
-  Top of deck to low steel dimension: 38 "

-  Stream velocity is 10 ft/s.  Water will overtop the deck approximately 2ft.  at the 100 year level.

Pete Niemann Pete.Niemann@ContechES.com 970-301-2064

Item Qty Unit Price Total Price

BUDGET / ENGINEER'S ESTIMATE

6/6/2023

757791

Lump Sum 

Includes Freight

$521,900.00

-  Bridge is shipped with a longitudinal splice.

The following is an ENGINEER’S COST ESTIMATE for the subject project. This ESTIMATE 

is intended for preliminary estimating purposes only and should not be interpreted as 

a final QUOTATION. The information presented is based on the most current data 

made available to Contech Engineered Solutions, LLC (CES).  Prefabricated steel truss 

pedestrian bridge superstructure with features as described below:

G-90 deck forms are shipped loose to be field installed by others to receive a field-placed reinforced concrete 

deck by others (except at the splice location)

117,880 58,940



Budget Date: 

Project No.: 

BUDGET / ENGINEER'S ESTIMATE

6/6/2023

757791

 To ensure quality standards are followed, Contech holds the following certifications:

Dimension & Weight Disclaimer:

The following items are not included with this proposal:
§      third party inspections at any time during the project duration,
§ design, excavation and construction of bridge abutments,
§      anchor bolt design, supply and installation,
§    unloading and assembly of bridge at the project site, 
§      supply and placement of reinforced concrete deck (if applicable),
§      site surveys, permitting or geotechnical evaluations,
§      any federal, state, county or local sales tax
§      approach rail, transitions, or terminal ends
§      expansion/sealed or compression joints,
§      UT or RT testing,
§  Skewed Ends
§  Bridge Grade

Prepared by: Pete Niemann

Bridge Consultant

Contech Engineered Solutions

970-301-2064

Pete.Niemann@ContechES.com

Project No.: 757791

Project Name: Bear Creek Trail over Bear Creek

▪  Do not base the selection and/or mobilization of installation equipment off of approximate dimensions and weights.
▪  Final dimensions and weights will be noted on customer approved submittal drawings.

▪  In the United States we are certified under the AISC Quality Certification Program for Simple, Major and Advanced (ABR) Steel Bridges 

with Fracture Critical and Sophisticated Paint endorsements.

Lead time for submittal drawings and calculations is 10-12 weeks from formal notice to proceed and receipt of all necessary project information.  Due to 

fluctuations in backlog which occur between the date of this quotation and approval of submittals, material availability, and other supply chain issues, 

fabrication lead time will be communicated upon receipt of approved submittals.

▪  All dimensions and weights listed in this proposal are approximate and are subject to change upon final design parameters and customer approval of 

engineered submittal drawings.
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Hydraulic Summary Table



UPSTREAM BEAR CREEK CROSSING - HYDRAULIC MODEL SUMMARY OUTPUT TABLE

7494

FLOW
MODEL
OUTPUT

SCENARIO
*DOWNSTREAM 

OF US-285

EXISTING CONDITIONS 5340.7 5337.7 5334.3 5334.2 5332.8 5328.7 5327.0 5326.4 5326.2 N/A N/A 5326.2 5325.8
TRIPLE BOX CULVERT (9'X3', 9'X4', 9'X3') 5340.7 5337.7 5334.3 5334.2 5332.8 5328.7 5327.0 5326.7 5326.4 5326.4 5326.4 5326.2 5325.8
SINGLE SPAN 90' PEDESTRIAN BRIDGE 5340.7 5337.7 5334.3 5334.2 5332.8 5328.6 5327.3 5327.3 5326.9 5326.0 5326.1 5326.1 5325.8
DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
10-YR LOS 5340.7 5337.7 5334.3 5334.2 5332.8 5328.7 5327.0 5327.1 5326.6 5326.1 5326.1 5326.1 5325.8

EXISTING CONDITIONS 10.81 6.07 11.54 3.63 8.91 6.76 9.39 9.18 6.05 N/A N/A 5.4 6.25
TRIPLE BOX CULVERT (9'X3', 9'X4', 9'X3') 10.81 6.07 11.54 3.63 8.95 6.76 9.37 8.34 5.76 4.0 3.5 5.35 6.25
SINGLE SPAN 90' PEDESTRIAN BRIDGE 10.81 6.07 11.54 3.63 8.95 7 8.51 7.16 6.11 9.3 8.0 7.27 6.25
DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
10-YR LOS 10.81 6.07 11.54 3.63 8.95 6.76 9.37 7.7 6.53 8.4 7.6 7.25 6.25

EXISTING CONDITIONS 5341.8 5339.0 5335.4 5335.2 5333.6 5329.4 5327.8 5326.9 5326.8 N/A N/A 5326.8 5326.4
TRIPLE BOX CULVERT (9'X3', 9'X4', 9'X3') 5341.8 5339.0 5335.4 5335.2 5333.6 5329.4 5327.8 5327.3 5327.0 5327.0 5327.0 5326.9 5326.4
SINGLE SPAN 90' PEDESTRIAN BRIDGE 5341.8 5339.0 5335.4 5335.2 5333.6 5329.2 5328.2 5328.2 5327.8 5327.8 5326.9 5326.7 5326.4
DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
10-YR LOS 5341.8 5339.0 5335.4 5335.2 5333.6 5329.4 5327.8 5327.9 5327.5 5326.7 5326.7 5326.8 5326.4

EXISTING CONDITIONS 12.15 7.12 12.98 4.26 9.78 7.82 9.98 11.24 6.62 N/A N/A 5.97 6.58
TRIPLE BOX CULVERT (9'X3', 9'X4', 9'X3') 12.15 7.12 12.98 4.26 9.78 7.82 9.98 10.39 6.43 4.2 3.7 5.94 6.58
SINGLE SPAN 90' PEDESTRIAN BRIDGE 12.15 7.12 12.98 4.26 9.78 8.28 8.46 7.46 6.38 6.06 6.2 8.23 6.58
DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
10-YR LOS 12.15 7.12 12.98 4.26 9.78 7.9 9.75 8.46 6.78 9.73 8.76 8.09 6.58

EXISTING CONDITIONS 5344.1 5340.1 5338.0 5337.5 5335.3 5330.8 5329.1 5328.9 5328.2 N/A N/A 5328.2 5327.6
TRIPLE BOX CULVERT (9'X3', 9'X4', 9'X3') 5344.1 5340.1 5338.0 5337.5 5335.3 5330.8 5329.1 5328.9 5328.3 5328.4 5328.3 5328.2 5327.6
SINGLE SPAN 90' PEDESTRIAN BRIDGE 5344.1 5340.1 5338.0 5337.5 5335.3 5330.7 5330.0 5330.0 5329.2 5329.2 5328.1 5328.1 5327.6
DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
10-YR LOS 5344.1 5340.1 5338.0 5337.5 5335.3 5330.6 5329.5 5329.5 5328.8 5328.8 5328.0 5328.0 5327.6

DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
100-YR LOS 5344.1 5340.1 5338.0 5337.5 5335.3 5330.6 5329.4 5329.3 5328.6 5327.9 5327.9 5328.0 5327.6

EXISTING CONDITIONS 14.82 11.75 10.67 4.35 11.46 10.75 12.02 11.59 8.05 N/A N/A 7.42 8.28
TRIPLE BOX CULVERT (9'X3', 9'X4', 9'X3') 14.82 11.75 10.67 4.35 11.46 10.75 12.02 11.59 7.75 4.8 4.3 7.37 8.28
SINGLE SPAN 90' PEDESTRIAN BRIDGE 14.82 11.75 10.67 4.35 11.46 10.84 9.17 8.41 9.44 9.93 9.16 7.91 8.28
DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
10-YR LOS 14.82 11.75 10.67 4.35 11.46 11.04 10.46 9.57 9.49 10.31 9.92 10.17 8.28

DUAL SPAN 50' + 100' PEDESTRIAN BRIDGE, 
100-YR LOS 14.82 11.75 10.67 4.35 11.46 11.03 10.9 9.95 9.77 10.9 10.6 10.74 8.28

CROSS SECTION STATION

6830702177217832804587048880
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UPSTREAM 
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Threatened and Endangered
Species Habitat Assesment



D e n v e r  
D u r a n g o  

G r a n d  J u n c t io n  
I d a h o  

1 6 2 6  C o l e  B o u l e v a r d ,  S u i t e  1 0 0 ,  L a ke w o o d ,  C O  8 0 4 0 1  
8 3 5  E a s t  2 n d  A v e n u e ,  S u i t e  4 0 0 ,  D u r a n g o ,  C O  8 1 3 0 1  
7 1 5  H o r i z o n  D r i v e ,  U n i t  3 0 1 ,  G r a n d  J u n c t i o n ,  C O  8 1 5 0 6  
7 1 5 4  W e s t  S ta t e  S t r e e t ,  S u i t e  3 9 8 ,  B o i s e ,  I D  8 3 7 1 4  

E R O  R e s o u r c e s  C o r p o r a t i o n  |  C o n s u l ta n ts  i n  N a tu r a l  R e s o u r c e s  a n d  th e  E n v i r o n m e n t  w w w . e r o r e s o u r c e s . c o m  

May 23, 2024 

Ms. Liisa Niva 
U.S. Fish and Wildlife Service, Colorado Field Office 
Denver Federal Center (MS 65412) 
Denver, CO 802258 

RE: Threatened and Endangered Species Habitat Assessment, Bear Creek Trail Realignment, Denver, 
Colorado 

Dear Ms. Niva, 

ERO Resources Corporation (ERO), in conjunction with Valerian LLC and on behalf of the City and County 
of Denver (Project Proponent), is requesting Technical Assistance regarding threatened and endangered 
species for the proposed Bear Creek Trail Realignment (project) at Bear Creek Park in the City and 
County of Denver, Colorado (project area; Figure 1, attached). Activities as part of the project include 
trail realignment and construction of a bridge across Bear Creek. As part of the project, a Conditional 
Letter of Map Revision (CLOMR) will be submitted to the Federal Emergency Management Agency 
(FEMA) for its review and approval of modifications to the regulatory floodplain in the project area. 

Federal Nexus 
The Project Proponent is submitting a CLOMR to FEMA for review and approval of modifications to the 
regulatory floodplain in the project area. FEMA’s Endangered Species Act (ESA) Compliance for 
Conditional Letters of Map Change Factsheet outlines compliance requirements for Conditional Letters 
of Map Change. Under these guidelines, CLOMR applicants are required to demonstrate compliance 
with the ESA. The proposed project will also likely require authorization under a U.S. Army Corps of 
Engineers Section 404 permit.  

Project Location 
The project area is in Section 6, Township 5 South, Range 68 West of the 6th Principal Meridian in the 
City and County of Denver, Colorado (Figure 1). The UTM coordinates for the approximate center of the 
project area are 496195mE, 4389167mN, Zone 13 North. The longitude/latitude of the project area is 
105.044358°W/39.652294°N. The elevation of the project area is approximately 5,320 feet above sea 
level. Photo points of the project area are shown on Figure 2 (attached), and the Photo Log is also 
attached. 

Project Area Description 
The project area is in Bear Creek Park in southern Denver, north of West Kenyon Avenue and south of 
West Hampden Avenue (Figure 1 and Figure 2). The majority of the project area occurs in uplands, 



M s .  L i i s a  N i v a  |  U . S .  F i s h  a n d  W i l d l i f e  S e r v i c e ,  C o l o r a d o  F i e l d  O f f i c e M a y  23 ,  2 0  2 4 

E R O  R e s o u r c e s  C o r p o r a t i o n  |  C o n s u l ta n ts  i n  N a tu r a l  R e s o u r c e s  a n d  th e  E n v i r o n m e n t  P a g e  |  2  

generally paralleling Bear Creek. During the April 25, 2024 site visit (2024 site visit), the upland 
herbaceous vegetation in the project area consisted mainly of catnip (Nepeta cataria), common mullein 
(Verbascum thapsus; a List C noxious weed), Fuller’s teasel (Dipsacus fullonum; a List B noxious weed), 
smooth brome (Bromus inermis), and reed canarygrass (Phalaris arundinacea).  

The project area crosses Bear Creek in its northwest portion and crosses a drainage associated with 
Marston Lake North near the center of the project area (Figure 2). Bear Creek flows west to east through 
Bear Creek Park and, generally, along the southern side of West Hampden Avenue (Figure 2). During the 
2024 site visit, Bear Creek was partially incised on its southern border with fringe wetlands along its 
northern border in and around the project area (Photo 1 and Photo 2). The fringe wetlands are 
dominated by reed canarygrass, sandbar willow (Salix exigua), and smooth brome. A wetland swale is 
located south of Bear Creek and crosses the project area. The wetland swale is dominated by common 
threesquare (Schoenoplectus pungens), Fuller’s teasel, poison hemlock (Conium maculatum; a List C 
noxious weed), and sandbar willow (Photo 3). Additional small patches of wetlands occur between 
riprap in the Marston Lake North drainage, which flows from a series of ponds in the southern portion of 
Bear Creek Park to Bear Creek (Photo 4). These wetlands are dominated by cattail (Typha sp.) and 
sandbar willow. The shrub strata and overstory in the riparian corridor along Bear Creek and the 
Marston Lake North drainage in and adjacent to the project area is dominated by American Siberian elm 
(Ulmus pumila), box elder (Acer negundo), buckthorn (Rhamnus cathartica), plains cottonwood (Populus 
deltoides), and sandbar willow (Photo 5 and Photo 6). 

The U.S. Department of Agriculture (USDA), Natural Resources Conservation Service (NRCS) does not 
have data for soils in the project area (USDA, NRCS 2024).  

Endangered Species Act Compliance 
During the 2024 site visit, Jared Dubiel and Josh Dresen with ERO assessed the project area for suitable 
habitat for federally listed threatened and endangered species protected under the ESA of 1973, as 
amended (16 United States Code 1531 et seq.). The project area does not fall within U.S. Fish and 
Wildlife Service (Service) habitat or survey guidelines for the majority of the species listed by the Service 
as potentially occurring in the project area (Table 1).  

Table 1. Federally threatened, endangered, and candidate species potentially found or affected by 
projects in the project area.  

Common Name Scientific Name Status* Habitat Habitat 
Present 

Mammals 
Tricolored bat Perimyotis subflavus PE Forested areas near riparian 

zones; caves, mines, and rock 
crevices are used as night 
roosts; human structures may 
be used for maternity colonies 

 Yes; see 
discussion 

below 

Birds 
Piping plover** Charadrius melodus T Sandy lakeshore beaches and 

river sandbars 
No habitat; no 

depletions 
anticipated 
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Common Name Scientific Name Status* Habitat Habitat 
Present 

Whooping crane Grus americana E Mudflats around reservoirs and 
in agricultural areas 

No habitat; no 
depletions 
anticipated 

Fish 
Pallid sturgeon** Scaphirhynchus albus E Large, turbid, free-flowing 

rivers with a strong current and 
gravel or sandy substrate  

No habitat; no 
depletions 
anticipated 

Insects 
Monarch butterfly Danaus plexippus C Dependent on milkweeds 

(Asclepiadoideae) as host plants 
and forage on nectar producing 
flowers 

No; project 
area does not 

support 
adequate host 

plants 
Plants 

Ute ladies’-tresses orchid 
(ULTO) 

Spiranthes diluvialis T Moist to wet alluvial meadows, 
floodplains of perennial 
streams, and around springs 
and lakes below 7,800 feet in 
elevation 

No habitat 

Western prairie fringed 
orchid** 

Platanthera praeclara T Moist to wet prairies and 
meadows 

No habitat; no 
depletions 
anticipated 

*T = Federally Threatened Species; E = Federally Endangered Species; C = Federal Candidate Species; PE = Proposed Endangered 
Species.
**Water depletions in the South Platte River may affect the species and/or critical habitat in downstream reaches in other
counties or states.
Source: (Service 2024).

The piping plover, whooping crane, pallid sturgeon, and western prairie fringed orchid are species that 
are affected by continued or ongoing water depletions to the Platte River system. The proposed project 
would not result in any depletions to the South Platte River. Because of the lack of habitat sand 
depletions, the proposed project would not affect these species. 

Monarch butterflies migrate through Colorado in the summer, although the project area is not in a 
designated migration corridor or breeding or overwintering area for this species (Service 2019). This 
species may occasionally travel through the project area but is not likely to lay eggs because the project 
area does not provide adequate host and nectar-producing plants to support viable monarch butterfly 
populations. Any loss of host and nectar plants would not result in appreciable take. Furthermore, as a 
candidate species, monarch butterflies are not currently protected under federal regulation. 

The project area is not conducive to the establishment of ULTO and differs from the criteria of the 
Service’s November 1992 Interim Survey Requirements for Spiranthes diluvialis (Service 1992). The 
project area consists of disturbed uplands in a city park and wetlands dominated by species not typically 
associated with ULTO. Furthermore, the project area generally lacks the seasonally moist soils and open 
wet meadows where ULTO are typically found. Because suitable habitat is not present, the proposed 
project would have no effect on ULTO. 

The project area contains potential habitat for tricolored bat; therefore, a more detailed discussion of 
this species can be found below. 
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Tricolored Bat 
Species Background 
The tricolored bat, formerly known as the eastern pipistrelle, is currently proposed endangered under 
the ESA (Service 2017). The Colorado National Heritage Program ranks the tricolored bat as S2, 
imperiled in the state. The primary threat to the tricolored bat is White-Nose Syndrome, a disease 
caused by the fungal pathogen Pseudogymnoascus destructans. The disease has severely reduced its 
overall population, with estimated population declines of 90 to 100 percent across 59 percent of the 
species' range (Cheng et al. 2021).  

Tricolored bats roost in maternity colonies during the spring and summer months to breed and raise 
young. They are commonly found in man-made structures as well as trees, caves, and rock crevices 
(Fujita and Kunz 1984). During the fall and winter months, Tricolored bats enter hibernation and mainly 
use caves or, more rarely, man-made structures, selecting their location largely based on the 
consistency of temperature (Briggler and Prather 2002). Females are known to exhibit high site fidelity, 
returning year after year to the same summer roosting locations and choosing hibernacula that is close 
to such locations as well as tending to use the roost locations of their birth (Veilleux and Veilleux 2004). 

The tricolored bat’s range historically consisted primarily of the eastern portions of the U.S., Canada, 
and portions of Mexico. In recent decades, it has expanded its range westward, with records in New 
Mexico, South Dakota, west Texas, western Nebraska, and Wyoming (Geluso et al. 2005). Along the 
Front Range in Colorado, established populations and reproductive success have been identified in 
Boulder County and Weld County as well as state parks such as Chatfield State Park (Adams et al. 2018; 
CPW and Newton 2023). 

Potential Habitat and Effects 
Forested riparian areas in the project area contain potential foraging and roosting habitat for the 
tricolored bat.  

Recommendations 
Currently, as a proposed endangered species, tricolored bats are not under federal regulation and, 
therefore, no further action is necessary. The Service anticipates publishing the threatened and 
endangered species listing decision in the summer of 2024, with a 60-day grace period before the listing 
would be in effect. Should the tricolored bat become officially listed under the ESA, ERO recommends 
implementing avoidance measures, such as preconstruction occupancy surveys, to preclude taking of 
individual tricolored bats. 

Other Sensitive Species 
In addition to species listed as threatened or endangered, ERO assessed the project area for the 
potential habitat and the presence of species protected by the Migratory Bird Treaty Act (MBTA). 
Migratory birds, as well as their eggs and active nests, are protected under the MBTA. ERO observed 
several potential songbird or raptor nests in the project area during the 2024 site visit; however, none of 
the nests appeared active at that time. Additionally, trees and upland grasslands in and adjacent to the 
project area are potential nesting habitat for migratory birds. The Project Proponent would comply with 
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the MBTA by constructing the project or clearing any vegetation outside of the breeding season (during 
the winter months) or by conducting nest surveys prior to vegetation removal. 

Conclusions 
There is no suitable habitat for threatened or endangered species in the project area. Therefore, the 
proposed project would likely have no effect on federally listed species potentially present in the project 
area; therefore, the proposed project would have no potential for take. Based on this habitat 
assessment, ERO, on behalf of the Project Proponent, requests that the Service confirm that it has no 
concerns related to threatened and endangered species and that no further consultation under the ESA 
is required. Attached are photos and figures of the project area. After you review this information, ERO 
would appreciate a written determination of this request. 

If you have any questions, please contact me by email at cmarne@eroresources.com or by phone at 
(303) 830-1188.

Sincerely, 

Courtney Marne 
Biologist/Associate 

cc:  Melanie Ames – Valerian, LLC 

Attachments – Figure 1 and Figure 2; Photo Log 

mailto:cmarne@eroresources.com
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Site Information 
Location: Section 6, Township 5 South, Range 68 West of the 6th Principal Meridian in the City and 
County of Denver, Colorado. 

Elevation: Approximately 5,320 feet above sea level. 

Longitude/Latitude (center): 105.044358°W/39.652294°N. 

UTM Coordinates (center): 496195mE, 4389167mN, Zone 13N. 

Soils (dominant): No data available. 

Site Hydrology: Bear Creek and a wetland swale. 

Qualifications of Surveyors 
Qualifications of Jared Dubiel are available upon request. Jared Dubiel has a B.A. in Biology from 
Metropolitan State University. Jared has one year of experience with ERO performing vegetation and 
habitat surveys, raptor surveys, wetland delineations, and natural resource assessments. Jared is 
familiar with Preble’s meadow jumping mouse survey guidelines and has one year of experience with 
ERO performing general habitat assessments. 
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Photo 1 - Incised southern bank of Bear Creek. View is southwest.

Photo 2 - Wetland fringe on northern bank of Bear Creek. View is southwest.
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Photo 3 - Wetland swale south of Bear Creek. View is south.

Photo 4 - Bridge area with associated wetlands in central portion of the project area. View is east.  
Photo taken on March 14, 2024.
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Photo 6 - Buckthorn and sandbar willow in upland depression. View is north.

Photo 5 - Typical upland area dominated by smooth brome. View is west.


