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I. INTRODUCTION 
In June 2009, the City and County of Denver (CCD) contracted with Felsburg Holt & Ullevig 
(FHU) to perform this conceptual alignment and interchange study of Federal Boulevard from 
Howard Place to 20th Avenue. The purpose of this study was to evaluate extending the 
proposed cross-section (Figure 1) of six 11-feet (ft) through lanes, a 16-ft raised median with a 
left turn lane at intersections, and an 8-ft pedestrian zone on both sides of Federal Boulevard 
from Howard Place to 20th Avenue. This cross-section is currently planned from Alameda 
Avenue to 5th Avenue and proposed from 5th Avenue to Howard Place along Federal Boulevard. 
In addition, this study presents potential alternatives for reconstruction of the existing partial 
Federal Boulevard/Colfax Avenue cloverleaf interchange to a more compact, urban, and 
pedestrian-friendly configuration. 

The proposed Federal Boulevard roadway evaluation focused on an alignment that minimized 
impacts to parks and recreational facilities, properties acquired for right-of-way and business 
displacements, impacts to buildings that appear to exceed 50 years of age based on CCD 
Assessor’s information, impacts to sites with potential hazardous materials, and impacts to 
facilities that provide community services to low-income and minority populations. 

Since the alternative interchange concepts evaluated did not extend outside of the existing right-
of-way for the Federal Boulevard/Colfax Avenue interchange, the interchange assessment did 
not include environmental considerations. The proposed alternatives for reconstruction of the 
existing Federal Boulevard/Colfax Avenue cloverleaf interchange were assessed based on 
traffic operations of the Federal Boulevard/Colfax Avenue interchange, traffic operations during 
events at the Invesco Field at Mile High stadium, pedestrian mobility, footprint size and 
remaining right-of-way, estimated construction cost, access to the Regional Transportation 
District (RTD) Federal Boulevard/Colfax Avenue transit/transfer center, operations and 
maintenance, potential aesthetics, and compatibility with replacement of the existing Federal 
Boulevard bridge over Colfax Avenue in-kind. 

Figure 1. Proposed Federal Boulevard Cross-Section 
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II.  PROJECT COORDINATION 
A project status meeting was held on August 10, 2009. At this meeting, the project team 
reviewed the roadway alignment, as well as the potential alternatives to the existing Federal 
Boulevard/Colfax Avenue cloverleaf interchange. Feedback was received by the project team, 
and several additional interchange alternatives were evaluated. 

III.  EXISTING CONDITIONS 
Interchange and Roadway 
The existing partial Federal Boulevard/Colfax Avenue cloverleaf interchange does not include a 
free-flow northbound Federal Boulevard to westbound Colfax Avenue movement. Motorists 
making this movement must use the northbound Federal Boulevard to eastbound Colfax 
Avenue and use the signalized intersection on Colfax Avenue just east of Federal Boulevard at 
the RTD Federal Boulevard/Colfax Avenue transit/transfer center. 

The remaining movements of the existing partial Federal Boulevard/Colfax Avenue cloverleaf 
interchange are free flow movements. Auxiliary lanes are present for vehicles on southbound 
Federal Boulevard exiting to eastbound Colfax Avenue, westbound Colfax Avenue exiting to 
northbound Federal Boulevard, westbound Colfax Avenue exiting to southbound Federal 
Boulevard, and westbound Colfax Avenue exiting to northbound Federal Boulevard. The 
westbound Colfax Avenue exiting to northbound Federal Boulevard extends from the 
interchange to 17th Avenue, where it becomes a right-turn only lane. Auxiliary lanes are not 
present for the southbound Federal Boulevard exiting to westbound Colfax Avenue, eastbound 
Colfax Avenue exiting to southbound Federal Boulevard, and northbound Federal Boulevard 
exiting to eastbound Colfax Avenue. 

The existing partial Federal Boulevard/Colfax Avenue cloverleaf interchange extends from 
approximately Howard Place to 16th Avenue along Federal Boulevard. The existing Federal 
Boulevard roadway cross-section from 16th Avenue to 20th Avenue consists of three northbound 
lanes, two southbound lanes, and a center turn lane. The lane widths along Federal Boulevard 
between Howard Place and 20th Avenue vary from nine to twelve ft, and the current median is a 
painted median that serves as a two-way center turn lane, which varies from 9 ft to 12 ft wide. 

Federal Boulevard/Colfax Avenue Interchange Traffic Operations 
The American Association of State Highway and Transportation Officials (AASHTO) uses the 
term level of service (LOS) with values ranging from A to F to describe the operation 
characteristics of intersections and roadways. LOS A represents the best possible operations 
conditions, while LOS F is characterized by severe congestion and extremely poor traffic 
operations (i.e. gridlock). In urbanized areas, LOS D is generally considered to be acceptable 
for peak hour operations during the morning (AM) and afternoon (PM), which coincide with the 
morning and evening commute. 

As currently exists, the interchange of Federal Boulevard and Colfax Avenue does not produce 
a LOS rating based on the absence of conflicting movements for all movements except the 
northbound Federal Boulevard to westbound Colfax Avenue actuated signal which operates at a 
high LOS due to the small number of vehicles using the movement. The interchange therefore 
operates with excellent LOS due to lack of control delay at the interchange. 



Federal Boulevard – Howard Place to 20th Avenue DRAFT 
Conceptual Alignment and Interchange Study 
 
 
 

Page 5 

 

Safety 
A safety assessment was not conducted as part of this conceptual study. To evaluate current 
conditions, a safety assessment would be necessary. 

Multi-Modal Connectivity 
Multi-modal connectivity is the ability to provide connections between different modes of 
transportation. For this study, modal connectivity focused on interactions between vehicles, 
pedestrian, bicycle, and public transit. 

(Vehicle) Auto 

The planned Federal/Decatur light-rail transit (LRT) station park-n-Ride, which is part of the 
RTD FasTracks West Corridor, is the only facility that will allow for vehicle drivers to connect 
with other modes of transportation in an efficient manner. The Federal/Decatur LRT station will 
be located south of Howard Place and east of Federal Boulevard. The Federal/Decatur LRT 
station is located near major roadways (Federal Boulevard, Colfax Avenue, and I-25), low- to 
medium-density land uses, important transit routes, and the Invesco Field at Mile High stadium 
and will function as an important transportation hub for park-n-Ride commuters, bus transfers, 
and the many residents and workers from nearby neighborhoods and businesses. This station 
will provide the last park-n-Ride opportunity for RTD FasTracks West Corridor LRT commuters 
destined for downtown Denver; therefore, it is expected to attract a large number of park-n-Ride 
users. 

The Federal/Decatur LRT station is forecast to have the highest number of boarding riders of 
any station on the RTD FasTracks West Corridor LRT project and will have the largest park-n-
Ride. The recommended number of parking spaces for the Federal/Decatur LRT station is 2,000 
spaces, although RTD intends to provide a greater number of spaces than the required number 
forecast to ensure sufficient parking. Although the Federal/Decatur LRT station is expected to 
be accessed primarily from connecting bus routes, approximately 24 percent of the average 
weekday mode of access (2025) is projected to be by automobile. This reflects the station’s 
location and automobile access from major arterials including Federal Boulevard, Colfax 
Avenue, and US 6. 

Pedestrian 

Four land uses in the study area are major sources of pedestrian trip generation. These land 
uses include: 

• The Invesco Field at Mile High stadium, which hosts the Broncos football team and other 
special events. The capacity is approximately 76,000 for football games and 
approximately 50,000 for special events, such as concerts. These events are attended 
by persons from throughout the Denver metropolitan region. 

• The Denver Department of Human Services central office at 1200 Federal Boulevard, 
which is immediately south of the study area. This office provides services to individuals 
from throughout the CCD. 
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• The planned Federal/Decatur LRT station. Approximately six percent of the average 
weekday mode of access (2025) to the station is projected to be by pedestrians from the 
adjacent neighborhoods of West Colfax Avenue, Villa Park, and Sun Valley. 

• The Family Dollar store at 1845 Federal Boulevard provides goods and services to the 
adjacent neighborhoods due the lack of a full-service grocery store in the study area. 
Pedestrian trips to this location are expected to be primarily from the West Colfax 
Avenue neighborhood due to the lack of a sidewalk on the Federal Boulevard bridge 
across Colfax Avenue that limits connectivity with the Villa Park and Sun Valley 
neighborhoods to the south. 

The existing pedestrian zone along Federal Boulevard from Howard Place to Colfax Avenue 
consists of an attached 3-ft sidewalk on the west side of Federal Boulevard and a 5-ft attached 
sidewalk on the east side. Sidewalks are not provided on the Federal Boulevard bridge over 
Colfax Avenue. The existing sidewalks end at the eastbound Colfax Avenue on and off-ramps 
on Federal Boulevard. 

The existing pedestrian zone along Federal Boulevard from 16th Avenue to 20th Avenue varies 
from block to block between 16th Avenue and 20th Avenue, ranging from non-existent to 3-foot 
(ft) attached sidewalk to a 5-ft detached sidewalk with a 3-ft buffer to a 5-ft attached sidewalk. 

Bicycle 

Federal Boulevard is not a designated bicycle route. Bicycle route D–8 is oriented west-east and 
crosses Federal Boulevard at 17th Avenue. Bicycle route D-3 is oriented north-south and follows 
Eliot Street from the north to Mile High Stadium Circle, which is located one block east of 
Federal Boulevard and north of Colfax Avenue. D-3 follows Mile High Stadium Circle to the east 
on the south side of the Invesco Field at Mile High stadium, connects with the South Platte River 
trail until 13th Avenue before connecting with the Lakewood Gulch trail and turning south Hazel 
Court. 

Public Transit 

RTD is planning to open the RTD FasTracks West Corridor LRT project in 2013. As part of 
construction of the Federal/Decatur LRT station, there may be changes to bus routes in the 
project area. This may improve travelers’ connection to not only the LRT system but to other 
bus routes as well. 

Eight bus routes currently provide services in the study area. 

• Route 1 West 1st Avenue. This route provides services across the Denver metropolitan 
area from the Lakewood Commons to the Cherry Creek Shopping Area in Denver. 

• Route 16 West Colfax. This route is the primary service provider along Colfax Avenue 
and provides all day service between 10th Street/Washington Avenue in Golden and 
downtown Denver. 

• Route 16L West Colfax. This route provides additional service during both the AM and 
PM peak hours between 10th Street/Washington Avenue in Golden and downtown 
Denver. 



Federal Boulevard – Howard Place to 20th Avenue DRAFT 
Conceptual Alignment and Interchange Study 
 
 
 

Page 7 

 

• Route 20 17th Avenue. This route provides services across the Denver metropolitan 
area from the National Renewable Energy Lab (NREL) in Golden to the Fitzsimmons 
campus in Aurora. 

• Route 30 South Federal. This route is the primary service provider along Federal 
Boulevard and provides all day service between the Wadsworth-Hampden park-n-Ride 
and downtown Denver. 

• Route 30L South Federal Limited. This route provides additional service during both 
the AM and PM peak hours between the Wadsworth-Hampden park-n-Ride and 
downtown Denver.  

• Route 36L Fort Logan Limited. This route provides additional service during both the 
AM and PM peak hours between the Littleton/Downtown Station and downtown Denver.  

• Route 49 North Lowell. This route provides service during both the AM and PM peak 
hours between the Colfax-Federal Transfer Center and 46th Avenue/Wolff Street. 

The RTD Colfax Avenue/Federal Boulevard transit/transfer center is located in the northeast 
quadrant of the Federal Boulevard/Colfax Avenue interchange. The bus routes serving this 
center include: Routes 1, 16, 20, 30, and 31. It is the project team understands that this 
transit/transfer center will be relocated to the Federal/Decatur LRT station in 2013. 

Environmental Considerations 
FHU collected a variety of data including 

• Base mapping  

• Geographic Information System (GIS) data 

• CCD’s assessor property data 

In addition, FHU performed a field investigation of the project corridor to identify potential 
environmental considerations. The environmental resources identified include the following: 

• No parks or recreational facilities are located immediately adjacent to Federal Boulevard 
between Howard Place and 20th Avenue. The Invesco Field at Mile High stadium is 
located east of Federal Boulevard between Colfax Avenue and 20th Avenue. Rude Park 
is located immediately south of Howard Place and east of Federal Boulevard. Paco 
Sanchez Park is located west of Federal Boulevard and south of Howard Place. The 
Lakewood Gulch trail is located immediately south of Howard Place. 

• Ten privately-owned properties are located on the east side of Federal Boulevard, and 
16 privately-owned properties are located on the west side of Federal Boulevard. The 
parcels east of Federal Boulevard are typically larger in size and non-uniformly shaped 
in comparison to those located west of Federal Boulevard between Howard Place and 
20th Avenue. At the time of this study, eleven businesses were located on the east side 
of Federal Boulevard, and thirteen businesses were located on west side of Federal 
Boulevard. 
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• Based on the CCD Assessor’s data, four properties with buildings that appear to exceed 
50 years of age (Properties constructed in 1959 or earlier) are located on the west side 
of Federal Boulevard between Howard Place and 20th Avenue. Four properties with 
buildings that appear to exceed 50 years of age also are located on the east side of 
Federal Boulevard between Howard Place and 20th Avenue. The reported dates of 
construction for the buildings immediately adjacent to Federal Boulevard are 
summarized in Table 1. 

• Two closed leaking underground storage tank (LUST) sites (1775 and 1845 Federal 
Boulevard) and one active LUST site (1945 Federal Boulevard) were identified on the 
west side of Federal Boulevard. One former gasoline station with potential environmental 
conditions was identified on the east side of Federal Boulevard (1940 Federal 
Boulevard). 

• Based on the environmental justice evaluation conducted for the Federal Boulevard (5th 
Avenue to Howard Place) PEL study, the adjacent neighborhoods of West Colfax 
Avenue, Villa Park, and Sun Valley have higher percentages of minority and low-income 
populations than the CCD as a whole and are generally transit-dependent. A Family 
Dollar store, which was identified by the Sun Valley neighborhood as providing goods 
and services to the neighborhood, is located at 1845 Federal Boulevard on the west side 
of Federal Boulevard. The Mile High Youth Corps, which provides job for young people 
in urban neighborhoods, also is located at 1801 Federal Boulevard on the west side of 
Federal Boulevard. 
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Table 1. Reported Dates of Construction 
Property Address Year of Construction 

Properties on West Side of Federal Blvd. 

1405 Federal Blvd. 1966 

1605 Federal Blvd. 1971 

1633 Federal Blvd. 2007 

1703 Federal Blvd. 1951 

1717 Federal Blvd. 1990 

1729 Federal Blvd. 1962 

1775 Federal Blvd. 1986 

1801 Federal Blvd. 1968 

1815 Federal Blvd. 1957 

1827 Federal Blvd. 1944 

1845 Federal Blvd. 1964 

1919 Federal Blvd. 1977 

1921 Federal Blvd. 1960 

1935 Federal Blvd. 1951 

1945 Federal Blvd. 1985 

Properties on East Side of Federal Blvd. 

1616 Federal Blvd. 1963 

1648 Federal Blvd. 1964 

1660 Federal Blvd. 1959 

1720 Federal Blvd. 1951 

1740 Federal Blvd. 1963 

1800 Federal Blvd. 1974 

1900 Federal Blvd. 1969 

1920 Federal Blvd. 1947 

1940 Federal Blvd. 1958 

3220 W. Colfax Ave. 1965 

2719 W. Colfax Ave. 1895 
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IV. PROPOSED FEDERAL BOULEVARD ROADWAY ALIGNMENT 
Conceptual engineering plans for the proposed Federal Boulevard roadway alignment are 
included in Appendix A. The proposed Federal Boulevard roadway alignment consists of the 
following elements: 

o Widening of the Federal Boulevard roadway from the existing right-of-way 
boundary line on the west side of Federal Boulevard toward the east between 
approximately 16th Avenue and 20th Avenue 

o Construction of three 11-ft southbound through lanes, three 11-ft northbound 
through lanes, and a 16-ft raised median with a left turn lane at the Federal 
Boulevard/17th Avenue and Federal Boulevard/20th Avenue signalized 
intersections 

o Construction of new curb and gutter on both sides of Federal Boulevard from 
Howard Place to 20th Avenue 

o Increased curb turning radii at the intersections along Federal Boulevard from 
Howard Place to 20th Avenue 

o Construction of an 8-ft pedestrian zone on both sides of Federal Boulevard 
through the Federal Boulevard/Colfax Avenue interchange between Howard 
Place and 16th Avenue 

o Wider sidewalks on both the west and east side of Federal Boulevard between 
Howard Place and 20th Avenue to better accommodate pedestrians, bicyclists, 
and passengers boarding and deboarding at bus stops along Federal Boulevard 

o Replacement of the discontinuous sidewalk on both sides of Federal Boulevard 
between 16th Avenue and 20th Avenue with an 8-ft pedestrian zone with 
Americans with Disabilities Act (ADA)-compliant curb ramps and driveway cuts 

o Maintain existing ADA accessible routes for properties along Federal Boulevard 
between 16th Avenue and 20th Avenue 

o Installation of an 8-ft pedestrian zone with ADA-compliant curb ramps on the 
north side of Colfax Avenue through the Federal Boulevard/Colfax Avenue 
interchange between Irving Street and the Colfax Avenue viaduct 

o Improved access to the Federal Boulevard/Decatur Street park-n-Ride light-rail 
transit (LRT) station (Federal/Decatur LRT station) 

o Installation of pedestrian crosswalks at the Federal Boulevard/17th Avenue and 
Federal Boulevard/20th Avenue signalized intersections (17th Avenue is a west-
east bicycle route [D-8]) 

Safety 
As traffic is predicted to increase by the year 2035, the addition of a third southbound lane 
would reduce congestion along the corridor and decrease the probability of crashes. Addressing 
the lane imbalance would reduce rear-end crashes and approach turn crashes.  
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Widening of the northbound and southbound lanes to a minimum of 11 ft would provide greater 
room for vehicles to avoid rear-end crashes and provide vehicles adequate space to pass buses 
in the right lane of the roadway, which can lead to rear-end crashes. Wider lane widths would 
reduce sideswipe (same direction) crashes. 

The raised median would replace the painted two-way left turn median and eliminate the T-
intersection at Federal Boulevard and 16th Avenue. The raised median would prevent vehicles 
from making unprotected turns across three lanes of traffic and would limit vehicles to right-
in/right-out movements except at Federal Boulevard/17th Avenue and Federal Boulevard/20th 
Avenue signalized intersections. 

The addition of an 8-ft pedestrian zone would provide pedestrians and bicyclists protection from 
the adjacent roadway. Updated curb ramps would improve safety at intersections and meet 
ADA requirements. 

Numerous driveways exceed the State Highway Access Code which allows one access per 
parcel. Many properties have more than one access, which increases the probability for 
accidents. Access management involves provide access to property, reducing the number of 
traffic conflicts points, and improving the flow of traffic on the roadway. Where feasible, 
accesses for businesses would be combined, relocated, and potentially shared in order to 
reduce traffic conflicts along Federal Boulevard. Discussions with property owner(s) would occur 
prior to implementing any proposed access modifications. During preliminary/final engineering 
design, access points (i.e., new, modified or combined) will be identified in a formal access 
control plan prepared for the proposed Federal Boulevard roadway alignment from Howard 
Place to 20th Avenue. All access points would be constructed in accordance with CCD and ADA 
standards. 

Multi-Modal Connectivity 
The Proposed Federal Boulevard roadway alignment would affect the four modes of 
transportation as follows: 

• (Vehicle) Auto – Vehicles would experience shorter travel times through the corridor, 
resulting in decreased congestion, improved LOS, and more efficient access to the 
planned Federal/Decatur LRT station park-n-Ride. 

• Pedestrian – Pedestrian facilities, such as sidewalks and curb ramps, would be 
upgraded to meet ADA standards. A continuous 8-ft pedestrian zone on both sides of 
Federal Boulevard from Howard Place to 20th Avenue would provide greater spacing 
between pedestrians and the roadway and provide improved access to the bus stops 
along Federal Boulevard and the planned Federal/Decatur LRT station southeast of the 
Federal Boulevard/Howard Place intersection. 

• Bicycle Mobility – Although Federal Boulevard does not have a dedicated on-street 
bicycle lane and is not a designated north-south bicycle route, the addition of a third 
southbound lane would improve safety for bicyclists traveling along Federal Boulevard. 
The use of a sidewalk by a bicyclist is in violation of Denver ordinance; however, 
bicyclists use the sidewalks to travel north-south along Federal Boulevard. The 
continuous 8-ft pedestrian zone will reduce pedestrian and bicycle conflicts, provide 
access to the west-east D-8 bicycle routes, as well as improve access to the bus stops 
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along Federal Boulevard and the planned Federal/Decatur LRT station. Installation of 
crosswalk pavement markings and countdown pedestrian signal heads at the Federal 
Boulevard/17th Avenue intersection would improve safety for bicyclists utilizing the D-8 
bicycle route along 17th Avenue. Adequate signage would be furthered accessed during 
final engineering design to make it clear to bicyclists where the D-8 bicycle route crosses 
Federal Boulevard. 

• Public Transit – Buses would share the same improved travel times as autos, which 
increase the on-time performance of buses in the corridor and improve access to the 
planned Federal/Decatur LRT station. Providing an 8-ft pedestrian zone would improve 
passenger safety (both pedestrian and bicyclist) during boardings and de-boardings at 
bus stops. 

Other Roadway Alignments Considered 
Alternative alignments were evaluated to establish the alignment for widening of Federal 
Boulevard. The alternative alignments consisted of the following: 

• Western Alignment - Widening of the Federal Boulevard roadway from the existing right-
of-way boundary line on the east side of Federal Boulevard toward the west between 
approximately 16th Avenue and 20th Avenue 

• Center Alignment – Widening of the Federal Boulevard equidistant  on both sides of the 
existing centerline between approximately 16th Avenue and 20th Avenue 

• Eastern Alignment - Widening of the Federal Boulevard roadway from the existing right-
of-way boundary line on the west side of Federal Boulevard toward the east between 
approximately 16th Avenue and 20th Avenue 

Table 2 summarizes the alternative alignment screening results. 
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Table 2. Alternative Alignment Screening 
Alternative Alignment Environmental Sensitivity  Analysis Screening Results 

Western Alignment No parks or recreational facilities impacted. 

Eight properties would be fully acquired for right-
of-way and six properties would be partially 
acquired for right-of-way. 

Three properties with buildings that appear to 
exceed 50 years of age would be fully acquired 
for right-of-way. 

One property with a closed LUST site would be 
fully acquired for right-of-way. 

The Mile High Youth Corps and the Family Dollar 
would be among the businesses displaced. 

Eliminated due to environmental 
sensitivity analysis impacts. 

Center Alignment No parks or recreational facilities impacted. 

Three properties would be fully acquired for right-
of-way and twenty-three properties would be 
partially acquired for right-of-way. 

Two properties with buildings that appear to 
exceed 50 years of age would be fully acquired 
for right-of-way. 

No properties with potential hazardous materials 
would be fully acquired for right-of-way. 

No businesses that provide goods and services to 
low-income and minority populations would be 
displaced. 

Eliminated due to environmental 
sensitivity analysis impacts. 

Eastern Alignment No parks or recreational facilities impacted. 

Three properties would be fully acquired for right-
of-way and twelve properties would be partially 
right-of-way. 

No properties with buildings that appear to 
exceed 50 years of age would be fully acquired 
for right-of-way. 

No properties with potential hazardous materials 
would be fully acquired for right-of-way. 

No businesses that provide goods and services to 
low-income and minority populations would be 
displaced. 

Carried Forward. 
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V. INTERCHANGE ALTERNATIVES 
Three grade-separated interchange alternatives and one at-grade intersection alternative were 
evaluated as part of the study. These alternatives include: 

• 4-Square At-Grade Intersection 

• Tight Diamond Interchange with the signals located on Colfax Avenue 

• Single point urban interchange (SPUI) with the signal located on Federal Boulevard 

• SPUI with the signal located on Colfax Avenue 

The conceptual engineering plans for the 4-Square at-grade intersection, tight diamond 
interchange, and SPUI with the signal located on Federal Boulevard are included in Appendix 
B. The conceptual engineering plan for the SPUI with the signal located on Colfax Avenue is 
included in the conceptual engineering plan for the proposed Federal Boulevard roadway 
alignment in Appendix A. Table 3 summarizes the elements of each of the interchange 
alternatives assessed. 

Traffic Operations 
Year 2035 traffic volumes at Federal Boulevard and Colfax Avenue were forecasted using the 
regional travel demand model developed by the Denver Regional Council of Governments 
(DRCOG). The DRCOG regional travel demand model (Compass 2.0, Version 95) was used to 
prepare year 2035 design year traffic forecasts for the Federal Boulevard corridor. This model 
version was used to remain consistent with previous studies on Federal Boulevard. 

Daily traffic forecasts were developed first by taking model-produced volumes and adjusting 
them based on the differences between actual traffic counts and base year (2005) model-
produced volumes. The adjustment process followed the National Cooperative Highway 
Research Project publication number 255 (NCHRP 255), per DRCOG recommendations. The 
adjusted daily traffic forecasts were compared with existing traffic volumes to develop 
generalized growth projections, which generally range from 11% to 25% growth between today 
and 2035. These growth rates were applied to existing peak hour turning movement counts to 
generate 2035 forecasted peak hour turning movements.  

The analysis of traffic operations in the study area utilized methods documented in the Highway 
Capacity Manual (HCM), Transportation Research Board, 2000 Edition. For analysis of a 
signalized intersection, a LOS rating is calculated for an intersection as a whole. The Synchro 
software analysis package and methodology was utilized to calculate LOS ratings for the 
signalized intersections throughout the study area. 

Four different intersection designs were considered for Federal Boulevard and Colfax Avenue 
including a 4-Square at-grade intersection (where each through road is split and four signals 
operate in unison at the interchange), a tight diamond interchange, and two SPUI with the signal 
located either on Federal Boulevard or Colfax Avenue. 
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Table 3. Interchange Alternative Assessment 
 

Alternative Interchange Concepts 

Screening Criteria Existing Partial 
Cloverleaf 

4-Square At-Grade 
Intersection 

Tight Diamond 
(Signals on Colfax 

Avenue) 
SPUI (Signal on 

Federal Blvd) 
SPUI (Signal on 
Colfax Avenue)  

Level of Service (LOS) 
AM (morning)/PM (evening) 

Free Flow Movements, 
except for Eliot 
Street/Colfax Avenue 
intersection 
 
Good LOS 

Ranges from B/B to 
C/C 
 

B/B and C/B 
 

C/C 
 

C/C 
 

Number of Signals No Signals Four Additional Signals 
Installed (Two on 
Colfax Avenue and 
Two on Federal 
Boulevard) 

Two Additional Signals 
Installed on Colfax 
Avenue 
 

One Additional Signal 
Installed on Federal 
Boulevard 
 

One Additional Signal 
Installed on Colfax 
Avenue 
 

Traffic 
Operations 

Invesco Field at Mile High 
stadium event traffic 
operations 

Best event operations 
due to fewest signals 
and conflict points 

Event operations would 
require highest level of 
police traffic control due 
to multiple signals 

Favorable operations 
due to free-flow 
movement on Federal 
Boulevard and potential 
to access to Colfax 
Avenue east of Federal 
Boulevard 

Loss of Colfax Avenue 
access east of Federal 
Boulevard reduces 
event access. Signal on 
Federal Boulevard 
reduces capacity and 
requires police traffic 
control. 

Favorable operations 
due to free-flow 
movement on Federal 
Boulevard and ability to 
maintain access to 
Colfax Avenue east of 
Federal Boulevard 

Pedestrian 
Mobility 

Pedestrian/Vehicle Conflict 
Points 

Sidewalks not 
provided on the 
Federal Boulevard 
bridge over Colfax 
Avenue 
 
Four conflict points 
east-west along Colfax 
Avenue 

Four conflict points 
north-south along 
Federal Boulevard 
 
Four conflict points 
east-west along Colfax 
Avenue 
 

Four conflict points 
north-south along 
Federal Boulevard 
 
Four conflict points 
east-west along Colfax 
Avenue 
 

Four conflict points 
north-south along 
Federal Boulevard 
 
East-west movement 
not provided along 
Colfax Avenue 
 

Two conflict points 
north-south along 
Federal Boulevard 
 
Four conflict points 
east-west along Colfax 
Avenue 
 

Construction 
Cost 

Size of Bridge Structure 21,800 sf bridge No Bridge 
 

30,633 sf bridge 
 

27,400 sf bridge 
 

47,450 sf bridge 
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Table 3. Interchange Alternative Assessment (continued) 
 

Alternative Interchange Concepts 

Screening Criteria Existing Partial 
Cloverleaf 

4-Square At-Grade 
Intersection 

Tight Diamond 
(Signals on Colfax 

Avenue) 
SPUI (Signal on 

Federal Blvd) 
SPUI (Signal on 
Colfax Avenue)  

Interchange Footprint (square 
feet [sf]) 

1,040,100 sf footprint 698,800 sf footprint 
 

512,000 sf footprint 
 

481,300 sf footprint 
 

481,300 sf footprint 
 

Right-of-
Way 

Remaining Right-of-Way for 
Potential Redevelopment 

None 341,300 sf 
 

528,100 sf 
 

558,800 sf  
 

558,800 sf  
 

RTD Access Access to bus transfer facility 
in northeast quadrant of 
existing interchange 

Full Access Full Access 
 

Limited Access 
 

Limited Access 
 

Full Access 
 

Operations 
& 

Maintenance 

Yearly and Long-Term 
Estimated Maintenance and 
Replacement Costs 

Smallest bridge to 
replace 
 
No signals to maintain 

Maintenance of four 
signals 
 

2nd largest bridge to 
replace  
 
Maintenance of two 
signals 

3rd largest bridge to 
replace  
 
Maintenance of one 
signal 

Largest bridge to 
replace 
 
Maintenance of one 
signal 

Aesthetic 
Potential 

Size of Median and Available 
Right-of-Way for Landscaping 

Cloverleafs and ramp 
gores have space 
available for aesthetics 

Widened median allows 
for landscaping, 
gateway signs, artwork, 
etc. 

Continuous raised 
median on Federal 
Boulevard 
 

Minimal median 
landscaping  
 

Continuous raised 
median on Federal 
Boulevard 
 

Compatibility Planned CDOT Reconstruction 
of Existing Bridge Structure 

Existing Condition Possible slope shoring 
necessary, temporary 
traffic signals at 4 
locations, difficult 
removal of existing 
bridge and 
embankment with 
existing Colfax  
 

New ramps can be 
added to the new 
CDOT bridge, without 
modifying the new 
bridge 
 

New bridge can be 
widened to 
accommodate a SPUI 
signal on Federal 
Boulevard 
 

Requires a long three 
span bridge, not 
necessarily compatible 
with CDOT bridge 
unless the new bridge 
is built extra long. A 
single span is an 
alternative but would 
potentially impact the 
Federal Boulevard/ 
Howard Place 
intersection due to 
structure depth and 
would have an 
increased cost. 
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Figure 2 provides the 2035 traffic volumes expected for each scenario, as well as the 
recommended laneage and LOS for each intersection. 

The 4-Square intersection was designed with a signal scheme where the north/south and 
east/west movements alternate green displays. This type of timing provides each through 
movement with excellent levels of service requiring the driver to wait at only one light before 
clearing the intersection. On the other hand, vehicles attempting a left turn would be required to 
wait at two separate signals, first for the through movement and later in a queue before clearing 
the interchange. Overall, each of the four signals would operate at LOS C or better during the 
AM and PM peak hours. 

The tight diamond interchange was designed including close coordination of the two ramp 
intersection signals where the timing provides that no vehicles would be caught between the 
intersections. This scheme would require the driver to wait at only one light before clearing the 
intersection. The interchange was designed with the signal controls located on Colfax Avenue 
meaning the through lanes on Federal Boulevard would operate at free flow conditions. This 
type of intersection design means each signal would operate at LOS C or better during the AM 
and PM peak hours.  

The SPUI intersection designs were evaluated where the intersection is placed on either 
Federal Boulevard or Colfax Avenue. This type of timing provides for the direction without the 
signal to operate at free flow conditions and where all the intersecting movements operate using 
one traffic signal. Due to the similar daily volumes, signalization was modeled for Federal 
Boulevard and Colfax Avenue as separate alternatives. Each SPUI design operated with similar 
LOS results, operating at LOS C during the AM and PM peak hours for each intersection 
design. 
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Figure 2. Interchange Alternatives – 2035 Traffic Operations 
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APPENDIX A Proposed Federal Boulevard Roadway Alignment – 
Conceptual Engineering Plans 
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APPENDIX B Interchange Alternatives - Conceptual Engineering Plans 
 



Federal Boulevard – Howard Place to 20th Avenue DRAFT 
Conceptual Alignment and Interchange Study 
 
 
 

 

 











Federal Boulevard – Howard Place to 20th Avenue DRAFT 
Conceptual Alignment and Interchange Study 
 
 
 

 

 

APPENDIX C Proposed Federal Boulevard Roadway Alignment and 
SPUI with signals on Colfax – Opinion of Probable Cost 
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CONCEPTUAL OPINION OF PROBABLE COSTS SubAcc #
Date Prepared: 7/21/2009

0.66 Miles = 3,500 LF Prepared By: BDW

Items Description Unit Unit Cost Quantity Item Cost

LS 15,000$         1 15,000$                   
SY 3$                  62,242 186,700$                 
LF 10$                12,502 125,000$                 
LS 100,000$       1 100,000$                 

EACH 50,000$         3 150,000$                 

LS 75,000$         1 75,000$                   

CY 15$                14,985 224,800$                 
LF 20$                12,502 250,000$                 
SY 35$                8,288 290,100$                 
SY 250$              279 69,800$                   
LF 15$                11,059 165,900$                 
SF 10$                50,451 504,500$                 
SF 150$              47,449 7,117,400$              

SY 45$                44,956 2,023,000$              

HR 200$              265 53,000$                   
EACH 500$              17 8,300$                     

LS 250,000$       1 250,000$                 

EACH 200,000$       2 400,000$                 

LS 85,000$         1 85,000$                   
EACH 25,000$         3 75,000$                   

Project Construction Items (A)

Contingencies 20% (B)
Note:   

ITS 3% (C)
Note:   

Drainage/Water/Sewer/MS4/Erosion 10% (D)
Note:   

Signing 4% (E)
Note:   

Construction Signing & Traffic Control 20% (F)
Note:   

Mobilization 7% (G)
Note:   

Total of Construction Items (H)

Force Account - MCR 5% (I)
Note:   

Force Account - Utilities 2% (J)
Note:   

Force Account - Misc. 12% (K)
Note:   

Sub-Total of Construction Cost (L)

Total Construction Engineering 12% (M)
Note:   

Total Preliminary Engineering and Access Approval (NEPA) 5% (N)
Note:   

Total Engineering (DESIGN) 10% (N)
Note:   

Right-Of-Way (O)
Note:   

Utilities (P)
Note:   

(Q)

    (1) Landscaping/Urban Design has not been included as part of this estimate. 

CONSTRUCTION SURVEYING

CONCRETE PAVEMENT (9 INCH)

POTHOLING

LIGHTING

TRAFFIC SIGNAL AT INTERSECTION

REMOVAL OF CURB AND GUTTER, SIDEWALK

New signals at Colfax and 17th Ave.

400 Hr/ mile

Assumes lighting along Federal, Colfax, and the interchange

BRIDGE - COMPLEX

ADJUSTED MH & VALVE BOXES

SITE DEMOLITIONS

CURB & GUTTER TYPE 2, SEC. I-B

No major relocations anticipated

Project Dependent Enter Amount 4,777,819$                                                

10% of (L) Default = 12%

Phase 2 for 1648, 1740, and 1900 Federal Blvd

Total Project Cost 38,080,000$                                 

See ROW worksheet for details
Project Dependent Enter Amount

2,622,000$                                                
Final Design process.

17% of (L) Default = 12% 1,311,000$                                                

10% to 20% of (L) Currently = 3,147,000$                                                

(H+I+J+K) 26,222,000$                                 

10% - 15% of (H) Default = 12% 2,644,000$                                                

1% - 2% of (H) Default = 2% 441,000$                                                   

5% - 20% of (H) Default = 5% 1,102,000$                                                

(A+B+C+D+E+F+G) 22,035,000$                                 

4% - 10% of (A to F) Default = 7% 1,442,000$                                                

5% - 25% of (A to E) Default = 20% 3,432,000$                                                

1% - 5% of (A to D) Default = 5% 660,000$                                                   

3% - 10% of (A to B) Default = 6% 1,460,000$                                                

6% - 10% of (A to B) Default = 6% 438,000$                                                   

RESET (SIGN STR., SIGNS, TRAFFIC MISC.)

EMBANKMENT (CIP)
CURB & GUTTER TYPE 2, SEC. II-B
CONCRETE SIDEWALK (6 INCH)
CONCRETE CURB RAMP

MEDIAN COVER MATERIAL (PATTERNED CONCRETE)

ENVIRONMENTAL

% Range % Default
15% - 30% of (A) Default = 20% 2,434,000$                                                

12,169,000$                                 

This opinion of probable cost was preparred by Felsburg Holt and Ullevig (FHU) for the City and County of Denver in support of conceptual engineering design. In providing opinions of probable costs, Denver understands that FHU has no control over 
costs or the price of labor, equipment or materials, or over the Contractor's method of pricing, and that the opinions of probable costs provided herein are made on the basis of our qualifications and experience. FHU makes no warranty, expressed or 
implied, as to the accuracy of such opinion's as compared to the bid or actual costs.

Description:  Includes full removal and reconstruction of Federal with concrete pavement to provide 6-through 11' lanes, a continuous 16' raised median with left turn new curb gutter and 8' attached sidewalk on the outside edges, an updated drainage 
system, lighting, traffic signals, and new signing and striping. It does not include urban amenities or landscape enhancements. 

Notes

Assumes 1' depth for entire Concrete Pavement area

Includes removal of the existing bridge

Federal Blvd:  CONCEPTUAL ALIGNMENT STUDY
Segment: Howard Place to 20th Avenue
Project Length:

Assumes complete re-construction of the existing bridge

25 adjustments/ mile

9 SY/ ramp

CLEARING AND GRUBBING
REMOVAL OF ASPHALT MAT

REMOVAL OF STRUCTURES AND OBSTRUCTIONS

C:\Documents and Settings\Maddoux\Local Settings\Temporary Internet Files\OLKE\CostEstimate - Howard to 20th (2).xls




