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Executive Summary 

Introduction 
The Colorado Department of Transportation is conducting an Environmental Assessment 
(EA) for a four-mile portion of US 24 between the I-25 and Manitou Avenue interchanges, 
hereafter referred to as US 24. As Exhibit ES-1 shows, the study area extends north of US 24 
to Colorado Avenue and south to the next signalized intersection at 8th and 21st Streets. The 
purpose of the traffic analysis effort for the EA was to document existing traffic conditions, 
assist with development of alternatives, forecast future volumes, and analyze traffic 
operations of the proposed alternatives. When the traffic analysis effort began, the horizon 
year for the approved regional travel demand model was 2030. During the course of the 
analysis, the regional travel demand model and planning horizon year was updated to 2035. 
The analysis initially used a 2030 forecast and then revised the forecast to 2035 for the 
alternatives analysis. This report documents the 2035 traffic analysis process and provides 
recommendations for the number and configuration of lanes required on segments and at 
intersection approaches to accommodate the future volumes. 

Existing Conditions 
US 24 is a four-lane Urban Principal Arterial bounded by single-loop partial cloverleaf 
interchanges at each end. US 24 provides two through lanes each direction with auxiliary 
acceleration and deceleration lanes for all of the right turns except the eastbound right turns 
from northbound 31st and 26th Streets. There are six at-grade intersections between the 
interchanges. Each provides single right and left turn lanes, with the exception of a double 
left turn at 8th Street for the westbound to southbound and northbound to westbound 
movements. 

In the morning peak hour, the 8th and 21st Street intersections with US 24 operate 
unacceptably at Level of Service (LOS) F.  In the evening peak hour, only 8th Street operates 
unacceptably with at LOS E.  At the Ridge Road intersection, the overall intersection 
operates at LOS A; however, the movements on Ridge Road operate at LOS F in the peak 
hours. 

Overall, the most common types of crashes were vehicle collisions involving two or more 
vehicles and vehicles hitting fixed objects. The vast majority of vehicle collisions were rear 
ends (primarily in the through lanes) at the intersections. US 24 is classified as an Urban 
Principal Arterial Other – Freeways / Expressways per the CDOT Traffic and Safety 
Colorado Highway Types classification system. The crash rates for US 24 for the entire 
study area are less than those for other similar facilities in the state. As a whole, the property 
damage only rate is 2.29, the injury rate is 0.93, the fatality rate is 0.59, and the total rate is 
3.22.  
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EXHIBIT ES-1 
Study Area Map 

 

Alternatives 
The EA process developed numerous potential solutions which were evaluated against 
several criteria. The traffic analysis effort supplied projected volumes, recommended lane 
configurations and grade separation locations, and performed operations analyses for each 
of the roadway-related potential solutions. This selection process produced the following 
four alternatives:  

• The No Build (Existing Plus Committed) Alternative does not make any improvements 
beyond those which are already planned and funded.  

• The Midland Expressway Alternative emphasizes access to local neighborhoods and 
destinations between Manitou Avenue and I-25.  

• The Freeway Alternative emphasizes regional mobility between Colorado Springs and 
the mountains, rather than access to local neighborhoods and destinations between I-25 
and Manitou Avenue.  

• The evaluation of the Expressway alternative and its several variations led to the 
development of the Refined Expressway Alternative. This alternative adds a Single Point 
Urban Interchange (SPUI) at 21st Street and ramps that allow access to a partial 
interchange at 15th Street from 8th Street. It also converts Ridge Road from an at-grade 
intersection to an overpass. 
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2035 Travel Demand Forecasts 
The modeling effort began with a review of the updated model from PPACG to determine 
the changes in either procedures or the network structure from the previous model. The 
2005 model was used as a verification tool to compare the model results with the known 
2005 traffic conditions. This analysis indicated the 2005 model volumes were mostly 
consistent with the known volumes. Based on the output of the 2005 base year model, the 
analysis confirmed the model procedures were running correctly. The next step was to 
modify the 2035 model to ensure it reflected the No Build scenario. The 2035 Build model 
was developed by coding one of the three alternatives onto the 2035 No Build model. The 
volume outputs from the 2035 No Build and Build models are very similar. Extracting the 
evening peak hour raw model turning movement volumes and applying adjustment 
procedures to them resulted the evening peak hour turning movement volumes used for the 
Refined Expressway operations analysis. Exhibit ES-2 shows these volumes. 

2035 Operations Analysis and Crash Expectancy 
The No Build analysis shows that four of the signalized intersections operate unacceptably 
in the evening peak hours – 8th Street, 21st Street, and the NB I-25 Ramps operate at LOS E 
and 31st Street operates at LOS F.  The Ridge Road approaches at its unsignalized 
intersection with US 24 operate at LOS F in the evening peak hour.  However, all three of 
the 2035 build alternatives provide intersection operations of LOS D or better in the evening 
peak hour.  There are no queuing issues between intersections.  The projected travel time 
along the length of the study corridor is approximately 8.5 minutes for both directions for 
the Refined Expressway Alternative as compared to 14  minutes for the eastbound and 18 
minutes for the westbound direction for the No Build Alternative.  Exhibit ES-2 shows the 
LOS for each access point. 
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The traffic analysis included an effort to estimate the crashes expected for the 2035 No Build, 
2035 Midland Expressway, and 2035 Freeway alternatives to use in the alternatives 
evaluation. In general, the No Build alternative is expected to experience approximately 355 
crashes along this corridor. The Expressway alternative is expected to experience 
approximately 290 crashes, which is an 18 percent reduction from the No Build alternative. 
The Freeway alternative is expected to experience approximately 210 crashes, which is a 41 
percent reduction from the No Build and a 28 percent reduction from the Expressway 
alternative. The Freeway alternative is predicted to have the fewest crashes because it 
eliminates two intersections and many of the conflict points at the other intersections. 

Conclusions 
The existing conditions warrant improvements because the levels of service are not 
acceptable per City and State standards.  The future demands placed on the existing 
network further exacerbate the poor operating conditions, so the No Build Alternative is 
unacceptable.  The three build alternatives all provide acceptable levels of service of D or 
better in the 2035 evening peak hour, meeting the study criteria for level of service. This is 
an improvement over the No Build alternative that does not provide acceptable levels of 
service at several intersections.  It also has the highest crash expectancy.  From a crash 
expectancy perspective, the US 24 Freeway Alternative is likely to experience a fewer 
number of crashes than the US 24 Refined Expressway Alternative.  Exhibit ES-3 
summarizes the operations of the alternatives. 
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EXHIBIT ES-3 
Summary of Alternative Operations 

 Projected Operations Per Alternative 

 2005 Existing 2035 No Build 
2035 

Expressway 
2035 

Freeway 
2035 Refined 
Expressway 

Crash Expectation  
Per Year 

188 356 292 212 No Analysis 

Level of Service 
(Average Delay) 

(AM/PM) PM PM PM PM 

I-25 NB Ramps D (37.8) / D (44.2) E (70.6)    

I-25 SB Ramps B(10.1) / C (25.7) C (34.0)    

I-25 SPUI   D (30.3) D (38.2) D (38.2) 

8th St Intersection F (115.9) / E (59.5) E (67.3)    

8th St SPUI   D (33.8) D (37.7) D (37.7) 

21st St Intersection F (89.3) / D (40.2) E (64.9)    

21st St SPUI   C (24.5) C (29.6) C (33.8) 

26th St Intersection D (39.9) / B (16.9) C (22.6) C (32.4)  D (36.1) 

31st St Intersection C (30.7) / C (28.3) F (211.3) D (35.0)  C (30.8) 

31ST WB Ramps    C (28.6)  

31ST EB Ramps    A (9.5)  

Ridge Rd NB / SB 
Approaches 

F(79.9/103.2) / F(169.3/209.5) F (>200) / F (>200) C (28.6) No Access No Access 

Manitou Ave EB 
Ramps 

B (10.4) / A (7.2) B (10.8) B (10.5) B (17.9) B (17.9) 

Manitou Ave WB 
Ramps 

B (10.6) / A (8.7) B (10.0) B (10.0) B (15.0) B (15.0) 

Source: CH2M HILL and Wilson & Company, July 2008 
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1.0 Introduction 

The Colorado Department of Transportation is conducting an Environmental Assessment 
(EA) for a four-mile portion of US 24 between the I-25 and Manitou Avenue interchanges, 
hereafter referred to as US 24. The study area as shown in Exhibit 1-1 extends north of US 24 
to Colorado Avenue and south to the next signalized intersection at 8th and 21st Streets.  
The Pikes Peak Area Council of Governments (PPACG) identified this corridor as a priority 
and this EA is being conducted in response to PPACG’s request that CDOT study the 
corridor.    

The purpose of this traffic analysis effort for the EA is to document existing traffic 
conditions, assist with development of alternatives, forecast future volumes, and analyze 
traffic operations of the proposed alternatives. When the traffic analysis effort began, the 
horizon year for the approved regional travel demand model was 2030. During the course of 
the analysis, the regional travel demand model and planning horizon year was updated to 
2035. The analysis initially used a 2030 forecast and then revised the forecast to 2035 for the 
alternatives analysis. This report documents the 2035 traffic analysis process and provides 
recommendations for the number and configuration of lanes required on roadway segments 
and at critical intersection approaches to accommodate the future volumes. 

EXHIBIT 1-1 
Study Area Map 
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2.0 Existing Conditions 

The roadway network, volumes and crash history describe the existing conditions in the 
corridor. A description of each follows.  A more thorough description of the existing 
conditions for the corridor is contained in the report “Evaluation of Existing Conditions” 
dated November 21, 2007. 

2.1 Roadway Network 
2.1.1 Laneage 
US 24 is a four-lane Urban Principal Arterial bounded by single-loop partial cloverleaf 
interchanges at each end. US 24 provides two through lanes each direction with auxiliary 
acceleration and deceleration lanes for all of the right turns except the eastbound right turns 
from northbound 31st and 26th Streets. There are six at-grade intersections between the 
interchanges. Each provides single right and left turn lanes, with the exception of a double 
left turn at 8th Street for the westbound to southbound and northbound to westbound 
movements. Exhibit 2-1 shows the laneage along US 24 and at the intersections. 

 

 
Looking east at 8th Street Intersection with US 24 
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2.1.2 Access 
Exhibit 2-1 shows the existing access to US 24 along the study corridor. Vehicular access to 
and from US 24 is primarily provided by full movement, signalized intersections.  
Pedestrian movement across US 24 is facilitated by pedestrian signals and crosswalks.  
These intersections also utilize video detection.   

 
Looking east at 26th Street intersection with US 24 

The following indicates specific access at key locations in the corridor in order from east to 
west: 

• Interstate 25 – an interchange with signalized intersections between the ramps and US 
24 

• 8th Street – a full movement signalized intersection 

• 14th Street – a yield-controlled right-in / right-out intersection for the westbound 
direction 

• 21st Street – a full movement signalized intersection 

• 26th Street – a full movement signalized intersection 

• 31st Street – a full movement signalized intersection 

• Ridge Road – a full movement intersection with stop control for Ridge Road   

• Manitou Avenue – an interchange with signalized intersections between the ramps and 
Manitou Avenue  
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Looking west at Manitou Avenue interchange with US 24 

There are also two unsignalized access points at driveways between 8th Street and the 
southbound I-25 ramps intersections.  These are a right-in / right-out only for the eastbound 
direction and a three-quarter movement with a westbound left in and right-in / right-out 
for the eastbound direction.  Both of these serve businesses in the southeast quadrant of the 
8th Street intersection with US 24.  

 
Looking east along US 24 at three-quarter movement driveway 
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2.1.3 Speed Limits 
The posted speed limit is 35 mph from the I-25 interchange to the 8th Street intersection. It 
increases to 45 mph from 8th Street to the Ridge Road intersection. West of this intersection, 
it increases again to 50 mph to the Manitou Avenue interchange. 

 
Looking west on US 24 

2.2 Volumes 
The analysis collected morning and evening peak hour turn movement volumes by vehicle 
classification (auto/truck/bus) at every signalized intersection in the study area on a 
weekday in April 2005. Daily volumes were simultaneously counted at a few locations in 
the study area from Friday through Tuesday to capture both week and weekend days. 
Exhibit 2-1 shows these volumes. Appendix A contains the data collection reports. 

2.2.1 Peak Hour Volumes 
Exhibit 2-2 shows the peak hour volumes in tabular form on each segment between the 
primary access points on US 24.  Along the whole corridor, the highest peak hour volumes 
are between 8th Street and the I-25 interchange. The significant turn volumes at the 8th 
Street intersection suggest it is a primary access point from the north and south to US 24. At 
the west end of the study area, 31st Street is also a significant access point from the north. 
Midway along the study area, 21st Street is a significant access point to the south. At the 
interchange, more vehicles from the study area access southbound I-25 than northbound 
I-25. The highest movements are eastbound in the morning peak hour and westbound in the 
evening peak hour. West of 8th Street, most of the traffic enters / exits the study area west 
of the Manitou Avenue interchange and remains on US 24, suggesting it serves a significant 
number of regional trips. 
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EXHIBIT 2-2 
Existing Peak Hour Volumes 

 Westbound Eastbound 

Segment AM PM AM PM 

I-25 to 8th Street 1120 1920 1990 1800 

8th Street to 21st Street 860 1885 1855 1185 

21st Street to 26th Street 610 1720 1820 895 

26th Street to 31st Street 570 1705 1785 820 

31st Street to Manitou Avenue 535 1845 2120 830 

 

2.2.2 Peak Hour Heavy Truck Volumes 
With the exception of the westbound direction in the morning peak hour, the highest truck 
and bus counts are between 8th Street and the I-25 interchange during the peak hours. In the 
morning, the segment between 8th Street and 21st Street experiences the highest truck and 
bus volume. Truck and bus volumes decrease toward 26th Street and then increase slightly 
between 26th Street and 31st Street intersections before decreasing west of the 31st Street 
intersection. US 24 through the study area is a designated truck route. The highest number 
of buses occurs at the east end of the study area east of 8th Street. Most of these vehicles are 
Springs Transit buses that are accessing 8th Street. There is no fixed route Springs Transit 
service on US 24 through the study area. Buses which service the gambling industry in 
Cripple Creek run on US 24 west of 8th Street. Exhibit 2-3 lists the percentage of the peak 
hour volumes represented by heavy vehicles, or trucks and busses 

EXHIBIT 2-3 
Existing Peak Hour Heavy Vehicle Percentages 

 Westbound Eastbound 

Segment AM PM AM PM 

I-25 to 8th Street 5.8% 2.0% 3.1% 1.0% 

8th Street to 21st Street 6.8% 1.3% 1.7% 1.4% 

21st Street to 26th Street 5.4% 0.7% 0.9% 1.9% 

26th Street to 31st Street 5.6% 1.7% 0.6% 4.3% 

31st Street to Manitou Avenue 2.7% 0.7% 0.5% 1.4% 

 

2.2.3 Daily Volumes 
Like the peak hour, the highest daily volume is between 8th Street and the I-25 interchange. 
The daily volumes decrease from east to west in the study area. The most significant 
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decrease occurs at 8th Street, with the daily volumes almost 25% less on the west side than 
on the east side. Comparing volumes over the five-day count period from Friday to Tuesday 
indicates that the highest daily volumes counted occurred on Saturday, followed by 
Tuesday, Monday, and then Sunday.  

2.3 Operations Analysis 
The traffic operations analysis was completed to determine how well the intersection 
configurations and laneage on the roadway segments accommodate the morning and 
evening peak hour volumes. 

2.3.1 Operations Analysis Methodology 
The operations analysis of this study utilizes the methodology outlined in the Highway 
Capacity Manual 2000 to assess traffic operations. The intersections are evaluated based on 
level of service and resultant queue length. The following summarizes the methodology.  

2.3.2 Signalized Intersections 
The operation for signalized intersections uses various intersection characteristics (such as 
traffic volumes, lane geometry, and signal phasing) to estimate the intersection’s volume-to-
capacity (v/c) ratio. This is the input for determining average delay and the corresponding 
level of service (LOS).  

LOS is a term used to qualitatively describe operations based on the average amount of 
delay experienced by vehicles as they travel through a signalized intersection. The LOS 
ranges from LOS A to LOS F. Motorists experience very little delay under LOS A conditions 
and excessive delay under LOS F conditions. LOS D conditions are desirable for signalized 
intersection operations during peak hours. Exhibit 2-4 shows the amount of delay associated 
with each LOS.  

EXHIBIT 2-4 
Signalized Intersection LOS Criteria 

LOS Control Delay per Vehicle 

LOS A ≤ 10 seconds 

LOS B 10 – 20 seconds 

LOS C 20 – 35 seconds 

LOS D 35 – 55 seconds 

LOS E 55 – 80 seconds 

LOS F ≥ 80 seconds 

Source: Highway Capacity Manual 2000, Transportation Research Board 

2.3.3 Unsignalized Intersections 
For unsignalized intersections (all-way, stop-controlled, and side street stop-controlled) 
intersections, operations are defined by the average control delay per vehicle (measured in 
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seconds) for each stop-controlled movement. The method incorporates delay associated 
with deceleration, acceleration, stopping, and moving up in the queue. For side street stop-
controlled intersections, delay is typically represented for each movement from the minor 
approaches only. Exhibit 2-5 shows the amount of delay associated with each LOS. 

EXHIBIT 2-5 
Unsignalized Intersection LOS Criteria 

LOS Control Delay per Vehicle 

LOS A ≤ 10 seconds 

LOS B 10 – 15 seconds 

LOS C 15 – 25 seconds 

LOS D 25 – 35 seconds 

LOS E 35 – 50 seconds 

LOS F ≥ 50 seconds 

Source: Highway Capacity Manual 2000, Transportation Research Board 

2.3.4 Queuing Analysis 
A companion performance measure for delay is the back of queue. The back of queue 
represents the number of vehicles that queue at the intersection based on arrival patterns 
and the residual number of vehicles that did not clear the intersection during the previous 
cycle. It is often represented as a percentile of the volume that waits in a queue. This 
analysis represents the 95th percentile queue. 

Level of Service and Queuing Performance Measures 
The analysis used the Synchro microcomputer simulation program to analyze traffic 
conditions and determine the average seconds of delay per vehicle at each intersection, 
queue lengths at each intersection, and average travel speeds on the roadway segments 
between the intersections. These measures of effectiveness are compared to standard criteria 
to determine the LOS. LOS D for each movement is the City of Colorado Springs’ standard 
and is the standard accepted for this study by the Technical Leadership Team. 

The geometrically-accurate model encompasses US 24, Colorado Avenue, and the cross 
streets between them. The model uses the volumes and the geometry as presented in 
Exhibit 2-1. The City of Colorado Springs provided the signal timing and phasing for each 
intersection; however, where appropriate, this analysis modified this information to reflect 
the optimal timing and phasing for the particular volume conditions.  Thus, the results 
presented are based on these modified timing and phasing plans. 

Appendix B contains the Synchro output that documents these results. 

2.3.5 Intersections 
Exhibit 2-6 shows the average seconds of delay and corresponding LOS for each intersection 
in the study area during the morning and evening peak hours. In general, most of the 
intersections operate at or above the acceptable LOS D threshold in both peak hours. 
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However, the 8th Street intersection operates below this threshold in both peak hours. 
Likewise, the 21st Street intersection with US 24 operates below the acceptable threshold in 
the morning peak hour. The close proximity of the Colorado Avenue intersections with 
Ridge Road and 31st Street to the US 24 intersections on these streets necessitates analyzing 
their operations together, so the analysis considered them as well.  Discussions on the 
operations at each individual intersection along US 24 follow the exhibit. 

EXHIBIT 2-6 
Existing Peak Hour Intersection Operations 

 AM Peak Hour PM Peak Hour 

Intersection Delay LOS Delay LOS 

I-25 NB ramps/US 24 37.8 D 44.2 D 

I-25 SB ramps/US 24 10.1 B 25.7 C 

8th St /US 24 115.9 F 59.5 E 

14th St/US 24 (Southbound approach) 12.7 B 22.6 C 

21st St/US 24 89.3 F 40.2 D 

26th St/US 24 39.9 D 16.9 B 

31st St/US 24 30.7 C 28.3 C 

31st St/Colorado Ave 35.9 D 26.9 C 

Ridge/US 24 (NB/SB approaches)  79.9/103.2 F/F 169.3/209.5 F/F 

Ridge/Colorado Ave 3.2 A 1.9 A 

US24 EB On/Off Ramps & Manitou Avenue 10.4 B 7.2 A 

US24 WB On/Off Ramps & Manitou Avenue 10.6 B 8.7 A 

 

Northbound I-25 ramp / US 24 – This intersection operates at LOS D in the morning peak 
hour with 37.8 seconds of average delay per vehicle and at LOS D in the evening peak hour 
with 44.2 seconds of average delay per vehicle. In both peak hours, the northbound left turn 
operates below the acceptable LOS D threshold and generates lengthy queues which extend 
a significant distance up the ramp in both peak hours.  

Southbound I-25 ramp / US 24 – This intersection operates at LOS B in the morning peak 
hour with 10.1 seconds of average delay per vehicle and at LOS C in the evening peak hour 
with 25.7 seconds of average delay per vehicle.  

8th Street / US 24 – This intersection operates at LOS F in the morning peak hour with 115.9 
seconds of average delay per vehicle and at LOS E in the evening peak hour with 59.5 
seconds of average delay per vehicle. The eastbound through movement in the morning 
experiences excessive delay. This situation also exists in the evening peak hour.  

The eastbound through movement delay generates lengthy queues in the morning and 
evening peak hours. Also in the evening peak hour, the southbound left turn storage is not 
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adequate to accommodate the demand. In the northbound direction, the right turn queue 
exceeds the available storage length. 

21st Street / US 24 – This intersection operates at LOS F in the morning peak hour with 
89.3 seconds of average delay per vehicle and at LOS D in the evening peak hour with 
40.2 seconds of average delay per vehicle. Similar to 8th Street, the morning peak hour 
eastbound through volume experiences excessive delay. This movement operates acceptably 
at the preceding 31st and 26th Street intersections because the cross street volumes are low 
enough that enough green time can be devoted to it. The higher volumes on 21st Street 
require more green time and thereby reduce the amount available for the eastbound 
through movement. This also causes the westbound approach to operate below acceptable 
thresholds at LOS E.  

The delay for the eastbound through movement in the morning peak hour results in lengthy 
queues. Furthermore, the westbound left turn movement does not have enough green time 
because of this heavy eastbound through movement and the resultant queue exceeds the 
available storage length. The same situation exists for the southbound left turn movement in 
the evening peak hour. In addition, these left-turn vehicles are occasionally blocked from 
entering the turn lane by the queue in the through lane. The evening peak hour westbound 
through movement also generates significant queues. 

 
21st Street intersection westbound queuing 

26th Street / US 24 – This intersection operates at LOS D in the morning peak hour with 39.9 
seconds of average delay per vehicle and at LOS B in the evening peak hour with 16.9 
seconds of average delay per vehicle. The eastbound through movement in the morning 
peak hour generates lengthy queues. The southbound left turn movement queue exceeds 
the available storage length.  

31st Street / US 24 – This intersection operates overall at LOS C in the morning peak hour 
with 30.7 seconds of average delay per vehicle and at LOS C in the evening peak hour with 
28.3 seconds of average delay per vehicle. The morning peak hour eastbound left turn queue 
is longer than the available storage length which results in the queue spilling into the 
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eastbound through lane and interfering with the operations of the eastbound through 
movement. The same situation occurs in the evening peak hour, though not to the same 
extent. The eastbound through movement in the morning peak hour and the westbound 
through movement in the evening peak hour generate lengthy queues. The long cycle 
lengths for these intersections allow for a significant number of vehicles to arrive and wait 
for green time.  

Ridge Road / US 24 – The Ridge Road intersection operates overall at LOS A in the morning 
peak hour with 2.1 seconds of average delay per vehicle and at LOS A in the evening peak 
hour with 5.3 seconds of average delay per vehicle.  

 
Southbound Approach at Ridge Road Intersection 

Manitou Avenue /US 24 Westbound ramps– This intersection operates overall at LOS B in 
the morning peak hour with 10.6 seconds of average delay per vehicle and at LOS A in the 
evening peak hour with 8.7 seconds of average delay per vehicle.  

Manitou Avenue /US 24 Eastbound ramps – This intersection operates overall at LOS B in 
the morning peak hour with 10.4 seconds of average delay per vehicle and at LOS A in the 
evening peak hour with 7.2 seconds of average delay per vehicle.  

2.4 Crash Analysis 
The crash analysis covers the years 2001 to 2003. CDOT provided detailed crash data for the 
analysis for the segment of US 24 between milepost 299.01 and 303.8. Milepost 303.8 is at the 
east edge of the study area on the east side of the northbound I-25 ramps intersection with 
US 24. The Manitou Avenue Interchange is at milepost 299.01. Appendix C contains the 
crash data from CDOT. 
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Crash Types 
The crash data is in Excel format and provides several data fields including: 

• Location 
• Date/Time 
• Severity 
• Weather/Road Conditions 
• Type of Crash 
• Direction of Travel for Each Vehicle 
• Number of Vehicles Involved 
• Observed Driver Impairment 
• Biographical Data for Each Driver 

The analysis compiled the crash data for each intersection and segment between 
intersections. The data by intersection or segment was further categorized into the following 
fields: 

• Severity 

• Time 

• Weather/Road Conditions 

• Type of Crash (Vehicle Collision, Fixed Object, Vehicle Non-Collision, and 
Bicycle/Pedestrian) 

• Extraneous Factors (drugs/alcohol/asleep at wheel) 

For analysis purposes, US 24 is divided into segments.  The segment includes the 
westernmost intersection in the description. Exhibit 2-7 summarizes the crash data by 
segment. A total of 547 reported crashes occurred on US 24 between the I-25 interchange 
and the Manitou Avenue interchange in the three-year period between 2001 and 2003.  

Overall, the most common types of crashes were vehicle collisions involving two or more 
vehicles and vehicles hitting fixed objects. The vast majority of vehicle collisions were rear 
ends (primarily in the through lanes) at the intersections. The east end of the study area is 
more congested and predictably experienced more vehicle collisions than the west end. The 
fixed objects hit include guard rail, median barrier, signs, light poles, curb, embankment, 
rocks on road, and wild animals. The majority of these occurred toward the west end of the 
study area. Twenty-six collisions with wild animals occurred, mostly in the area west of the 
31st Street intersection. 

Of the total number of reported crashes, 71%, or 388, resulted in property damage only; 
28.8%, or 158, resulted in injuries; and .2%, or 1, resulted in a fatality (the driver was 
impaired by alcohol). Alcohol or drugs were a contributing factor in 6% of the crashes. A 
majority of the crashes occurred during the day with dry roads and dry weather conditions.  
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EXHIBIT 2-7 
Crash Statistics Summary 

 US 24 Segment 

 

I-25 
Interchange 

to 8th 
Street 

8th Street 
to 21st 
Street 

21st Street 
to 26th 
Street 

26th Street 
to 31st 
Street 

31st Street 
to Manitou 

Avenue 
Interchange Total 

Crash Type       

Vehicle Collision 191 136 47 48 23 445 

Fixed Object 
Collision 

36 15 0 13 25 89 

Pedestrian/Bicycle 2 1 0 0 1 4 

Non-Collision 0 3 1 3 2 9 

Crash Severity       

Property Damage 
Only 

171 99 31 47 40 388 

Injury 57 56 17 17 11 158 

Fatality 1 0 0 0 0 1 

Time of Day       

Day 160 128 43 47 31 409 

Night 69 27 5 17 20 138 

Total Crashes 229 155 48 64 51 547 

Source: Colorado Department of Transportation, data received in 2004 and 2005 

Intersection Crash Summary 
The following discusses the types of crashes at the intersections themselves. There are three 
signalized intersections in the westernmost segment - the ramp terminals for the I-25 
northbound and southbound on/off ramps and the 8th Street intersection. Sixty-seven 
crashes occurred at the ramp intersections over the three-year period, 18% of which resulted 
in injuries. The majority of them were rear ends involving two vehicles going straight - only 
16% of the crashes involved turning vehicles. 

The 8th Street intersection had the highest number of crashes at 117 total crashes, 28% of 
which resulted in injuries, over the three-year period. Three-fourths of the crashes were rear 
ends involving two vehicles going straight while the other one-fourth involved turning 
vehicles. This intersection had the highest percentage of fixed object collisions at 10% over 
the three year period as well as the highest percentage of crashes, 9%, in which a driver was 
impaired by alcohol or drugs. Two crashes involved bicyclists. 
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Eighty-one total crashes occurred at the 21st Street intersection over the three-year period, 
23% of which resulted in injuries. Fifty-five of the crashes, or 67%, were rear ends involving 
two vehicles. Of these, 36% involved turning vehicles. One crash involved a bicyclist. 

Thirty-three crashes occurred at the 26th Street intersection over the three-year period, 45% 
of which resulted in injuries. Most of the crashes were approach turn or broadsides 
involving vehicles traveling in different directions. The westbound left turn movement 
accounted for almost all of the approach turn crashes. 

Forty-five crashes occurred at the 31st Street intersection over the three-year period, 29% of 
which resulted in injuries. Slightly over half of the crashes were rear ends involving two 
vehicles going straight. Of the 13 crashes involving a turning vehicle, 10 were making an 
eastbound to northbound left turn. Collisions with fixed objects accounted for 9% of the 
crashes.  

Thirteen crashes occurred at the unsignalized High Street / Ridge Road intersection over 
the three-year period, 31% of which resulted in injuries. Five vehicles hit a wild animal, 
which was the most common crash type. The other crashes were broadsides and rear ends 
between through vehicles on US 24 and vehicles turning between the two roads.  

Crash Rates 
Crash rates along the corridor have been analyzed to correlate geometric features, signing, 
ramp locations, and clear zone obstructions to the safety of the roadway. Crashes are 
typically caused by several elements, not a single one. These are the human element, the 
vehicle element, and the highway element.  

The crash rate per million vehicle miles of travel (MVMT) is a value used to compare a 
facility to similar facilities across the state to determine if the number of crashes is unusually 
high for that particular facility. Crash rates per million vehicle miles of travel were compiled 
for this corridor based on crash data collected from CDOT for the dates January 1, 2001 
through December 31, 2003. US 24 annual average daily traffic (AADT) volumes for 2003 
were obtained from the CDOT website. Exhibit 2-8 shows the resultant property damage 
only, injury, fatality, and total crash rates per segment for this time period.  

The latest statewide average traffic crash rates per facility type for Colorado are for the 
calendar year 2002. These rates are developed by CDOT based on reported crash data. US 24 
is classified as an Urban Principal Arterial Other – Freeways / Expressways per the CDOT 
Traffic and Safety Colorado Highway Types classification system. These statewide average 
rates are 3.83 for property damage only, 1.42 for injury, 1.66 for fatality, and 5.27 for total.  

As Exhibit 2-7 shows, the crash rates for US 24 for the entire study area are less than those 
for other similar facilities in the state. The table shows the statewide average rates on the 
first line for comparison purposes.  As a whole, the property damage only rate is 2.29, the 
injury rate is 0.93, the fatality rate is 0.59, and the total rate is 3.22. The shortest segment of 
the study area, I-25 to 8th Street, had the highest number of crashes, which contributed to a 
higher calculated crash rate. There was one fatality (the driver was impaired by alcohol and 
hit a median barrier and light pole, causing the vehicle to overturn) in the westbound 
direction between I-25 and 8th Street. The congestion associated with the 8th Street 
intersection likely contributes to the segments on either side of it experiencing the most  
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EXHIBIT 2-8 
Crash Rates Per Segment 

 
Segment 

Length (miles) 
2003 

AADT* 

2001-2003 Crashes 3-Year Average Crash Rates 

Segment PDO INJ FAT TOTAL PDO INJ FAT TOTAL 

2002 Statewide Average Crash Rates 
for Urban Principal Arterial Other 

      3.83 1.42 1.66 5.27 

I-25 Interchange to 8th Street  42126 171 57 1 229 10.02 3.34 5.86 13.42 

MP 303.8 – 303.43 0.37          

8th Street to 21st Street  40780 99 56 0 155 1.64 0.93 0.00 2.57 

MP 303.42 – 302.07 1.35          

21st Street to 26th Street  28433 31 17 0 48 1.36 0.75 0.00 2.11 

MP 302.06 - 301.33 0.73          

26th Street to 31st Street  28433 47 17 0 64 1.72 0.62 0.00 2.34 

MP 301.32 - 300.44 0.88          

31st Street to Manitou Ave Interchange  26227 40 11 0 51 0.98 0.27 0.00 1.25 

MP 300.43 - 299.01 1.42          

I25 Interchange to Manitou Avenue 
Interchange 

 32349         

MP 303.8 - 299.01 4.79  388 158 1 547 2.29 0.93 0.59 3.22 

Source: CDOT Crash Data and CDOT Website Straight Line Diagrams* 
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crashes along the study corridor.  The westernmost segment, 31st Street to the Manitou 
Avenue interchange, has the lowest rates in the corridor.  

2.5 Tourist Season Counts 
US 24 is a primary gateway to the mountains and, as such, it serves seasonal tourist traffic. 
In order to determine if the “tourist season” volumes significantly add to the daily and peak 
hour volumes, a second set of counts was conducted in August, 2005. The intent of this 
effort was to determine if it is necessary to increase the modeled weekday peak hour 
volumes to account for tourist traffic. As the following discussion explains, there is no 
conclusive evidence to support increasing the modeled weekday volumes.  

The August data collection effort involved collecting turning movement counts by vehicle 
classification at the I-25 ramp intersections and the 21st Street intersection with US 24 as 
well as daily counts along a few of the segments in the study area. The April and August 
counts were compared in terms of average daily traffic, peak hour volumes, highest volume 
hour, and heavy vehicle percentages.  

The average daily traffic west of 8th Street increased in August as compared to April in both 
directions on both weekend and weekdays whereas the volume either dropped or showed a 
very slight increase east of 8th Street. The peak hour count comparison is inconclusive as 
there is no consistent pattern of increasing or decreasing volumes at the intersection 
approaches in either of the peak hours. The evening peak hour approaches to the I-25 ramp 
intersections mostly decrease, which is consistent with the lower average daily traffic 
volumes counted along this segment in August. The August peak hour increases or 
decreases on the approaches to the 21st Street intersection are not consistent with the 
increase in average daily traffic, which could suggest the daily increases are due to tourist 
traffic which is not traveling during the peak hours.  

The weekend peak hour counts (Friday afternoon through Sunday afternoon) are in general 
greater than the weekday peak hour counts in both April and August. On April weekends, 
US 24 experiences higher volumes than the weekday peak hour for anywhere from 1 to 4 
hours, depending on the location. In August, this varies from 1 to 6 hours in which the 
weekend hourly volumes are greater than the weekday peak hour volume. Extrapolating 
across the summer season suggests there could be several weekend hours in which the 
volume is greater than the weekday peak hour volume. While this increase in summer 
traffic is a consideration, intersections are designed to accommodate the 100th highest hour 
(Highway Capacity Manual 2000, Chapter 8, pg 8), and the weekend recreational volumes 
experienced do not fall into this design criteria. Since the number of hours on US 24 does not 
exceed the 100-hour threshold, no additional capacity increases are needed to accommodate 
tourist traffic. 

The highest volume hour on weekend days shows some variation between April and 
August. In the westbound direction on Saturday, the peak hour does not vary. It does shift 
one hour earlier in August in the eastbound direction east of 8th Street, but not west of 8th 
Street. On Sunday, it shifts three hours earlier in the westbound direction east of 8th Street, 
but not west of 8th Street. In the eastbound direction, it shifts three hours later east of 8th 
Street and two hours later west of 8th Street. The eastbound Sunday afternoon shift in 



  

 2-17 

August could be due to tourism, but the westbound shift likely is not since it does not carry 
through the length of the corridor. 

The weekday peak hour heavy vehicle percentages increase in August as compared to April. 
Since some of the peak hour approaches decrease in volume in August, a greater heavy 
vehicle percentage suggests the number is staying fairly constant between the two months. 
Appendix D contains the tourist season count data collection sheets. 
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3.0 Alternatives 

The EA process developed numerous potential solutions which were evaluated against 
several criteria. The traffic analysis effort supplied projected volumes and performed 
operations analyses for each of the roadway-related potential solutions. This selection 
process produced the following four alternatives:  

• The No Build (Existing Plus Committed) Alternative does not make any improvements 
beyond those which are already planned and funded. These improvements are: 

− Widen 8th Street to six 12-foot travel lanes with turn lanes along with associated 
improvements to US 24 at the intersection;  

− Improve the geometry of the westbound approach at the 8th Street intersection;  

− Widen 21st Street (on the south side of US 24) to four 12-foot travel lanes with turn 
lanes, install curb and gutter, and construct associated improvements to US 24 at the 
intersection;  

− Implement ITS improvements as part of the Congestion Management System; and 

− Extend the Midland Trail between 21st Street and Manitou Avenue. 

The existing bus routes and service would continue as it is today, and bike and 
pedestrian facilities would only be extended or improved as local funds and grants 
allow. 

• The Midland Expressway Alternative emphasizes access to local neighborhoods and 
destinations between Manitou Avenue and I-25. It would continue to provide regional 
travel to and from the mountains, but would give preference to local traffic with lower 
speeds on the mainline. This alternative maintains the existing at-grade intersections 
except at 8th Street, which is upgraded to an interchange. As discussed previously, the 
this intersection will not work at-grade in 2035 due to high left turn volumes opposing 
high through movement volumes.  

Exhibit 3-1 shows the laneage at each intersection / interchange and along the segments. 
US 24 has three lanes each direction between the Manitou Avenue interchange and 26th 
Street and four lanes each direction east of 26th Street to I-25. Turn lanes are added at 
each intersection to accommodate the projected volume growth. The interchanges at I-25 
and 8th Street are both single point urban diamond (SPUI) type interchanges with the 
intersections on ground level. The I-25 interchange also includes directional ramps from 
eastbound US 24 to remove these movements from the SPUI. Likewise, an overpass over 
8th Street services traffic that does not need to access 8th Street. 
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This alternative includes a parallel minor arterial on the south between 21st Street and 
8th Street that has a connection to 15th Street. This facility relieves some of the demand 
for the 21st Street intersection, but not enough for it to provide adequate levels of service 
as an at-grade intersection. An overpass for 15th Street provides another way to traverse 
between the north and south sides of US 24. 

A transit service package is included in this alternative with express bus service for the 
commuter market and existing bus service or a future historic trolley for the local and 
tourist markets. Bike and pedestrian facilities, extensions, or improvements would be 
provided to meet localized corridor needs. 

• The Freeway Alternative emphasizes regional mobility between Colorado Springs and 
the mountains, rather than access to local neighborhoods and destinations between I-25 
and Manitou Avenue. It would serve local traffic from grade-separated interchanges and 
would give preference to regional travel with higher speeds on the mainline. This 
alternative would provide a high-capacity free-flow facility. Access to the freeway and 
local destinations would be entirely from grade-separated interchanges between I-25 
and Manitou Avenue. Two existing access points from US 24 to 26th Street and Ridge 
Road would be eliminated and replaced with overpasses.  

Exhibit 3-2 shows the laneage at each interchange intersection and along the segments. 
There are two lanes each direction west of 21st Street and three lanes each direction east 
of 21st Street. This alternative requires fewer lanes than the Midland Expressway 
Alternative because of the elimination of intersections and stop-conditions for the 
through movement west of 21st Street. 

Like the Midland Expressway Alternative, a transit service package is included in this 
alternative with express bus service for the commuter market and existing bus service or 
a future historic trolley for the local and tourist markets. Bike and pedestrian facilities, 
extensions, or improvements would be provided to meet localized corridor needs. 

• The Refined Expressway Alternative is the result of the evaluation of the Expressway 
alternative and its several variations. This alternative adds a Single Point Urban 
Interchange (SPUI) at 21st Street and ramps that allow access to a partial interchange at 
15th Street from 8th Street. It also converts Ridge Road from an at-grade intersection to 
an overpass. 

Exhibit 3-3 shows the laneage at each intersection / interchange and along the segments. 
The alternative provides two lanes per direction west of 31st Street and three lanes per 
direction east of it. Like the Freeway alternative, this alternative requires fewer lanes 
than the Midland Expressway alternative due to the 21st Street grade separation.  

A transit service package is included in this alternative with express bus service for the 
commuter market and existing bus service or a future historic trolley for the local and 
tourist markets. Bike and pedestrian facilities, extensions, or improvements would be 
provided to meet localized corridor needs. 
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4.0 2035 Travel Demand Forecasts 

The volume forecasting effort provided average daily volumes per segment and evening 
peak hour turn movement volumes for use in evaluating each of the roadway-related 
potential solutions. The analysis used the Pikes Peak Area Council of Governments’ 
(PPACG) travel demand model for the years 2005 and 2035 to develop 2035 No Build and 
2035 Build forecasts. PPACG staff reviewed the modeling results and issued a letter of 
concurrence to state their agreement with the modeling process. Appendix E contains a 
copy of this concurrence letter. 

4.1 Initial Model Assessment 
The modeling effort began with a review of the updated model from PPACG to determine 
the changes in either procedures or the network structure from the previous model. This 
initial model assessment involved procedure verification and attribute comparison. 
Documentation of this assessment is available under separate cover.  

4.2 Model Runs 
The following sections outline each model run performed for the analysis. Appendix F 
contains the model outputs for the daily link volumes for each scenario. 

4.2.1 2005 Base Year Model 
The 2005 model was used as a verification tool to compare the model results with the 
known 2005 traffic conditions. This analysis indicated the 2005 model volumes were 
relatively consistent with the existing volumes. However, west of 31st Street, the model 
volumes were much higher than expected based on existing counts. Therefore, the analysis 
addressed this difference by utilizing National Cooperative Highway Research Program 255 
(NCHRP 255) procedures to adjust the future volumes using the current model output 
relative to the current counts. 

4.2.2 2035 No Build Model 
Based on the output of the 2005 base year model, the analysis confirmed the model 
procedures were running correctly. The next step was to check the procedures in the 2035 
model to ensure it reflected the no build scenario. Examination of the 2035 network model 
discovered that the links on US 24 from 8th Street to Manitou Avenue were updated from 
two to three lanes in each direction. Therefore, the lane configuration was changed back to 
two lanes in each direction on US 24 in the 2035 No Build model to represent a no-build 
scenario. Other changes in the 2035 PPACG model include HOV lanes on I-25 and an 
additional lane per direction on 8th Street south of US 24.  
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Projected Volume Forecast 
Exhibit 4-1 shows the projected daily and evening peak hour turn movement volumes for 
the 2035 No Build scenario. These volumes represent the results of performing NCHRP 255 
adjustment procedures to the raw model volumes and then balancing between adjacent 
access points. 

4.2.3 2035 Build Model 
The 2035 Build model was developed by coding one of the three alternatives onto the 2035 
No Build model. As previously described, the Refined Expressway alternative consists of an 
expressway from I-25 to Manitou Springs with interchanges at I-25, 8th Street, 21st Street, 
and Manitou Avenue and overpasses at 15th Street and Ridge Road. The expressway is six 
lanes per direction east of 31st Street and two lanes per direction west of it. Exhibit 4-2 
shows the configuration of the alternative. 

Volume Forecasting Process 
The volume outputs from the 2035 No Build and Build models are similar. While the traffic 
demand does not change considerably between the two models, the facility class and 
capacity of the US 24 corridor change and create a different traffic environment. After 
extracting the evening peak hour raw model turning movement volumes, the analysis 
applied NCHRP 255 adjustment procedures to them and then balanced them between 
adjacent access points. Some further adjustments were made to this set of volumes to better 
account for some anticipated driver behaviors not exhibited by the model. The following 
discusses these adjustments to the 31st Street – Fillmore Street cut-through movement and 
the 8th Street access to Gold Hill Mesa movement.  

Adjustments 
The travel demand model platform, Visum, has the capability to determine the routes 
coming to or leaving from a zone or node or those driving along a link. These analyses help 
describe the travel patterns for specific areas or links in the network. Two of these analyses, 
described below, were performed to assist with adjusting the forecast volumes to better 
reflect the likely travel preferences if an alternative is built.  

31st Street – Fillmore Street Cut-Through 
The first analysis was done to determine the origin and destination of drivers traveling 
westbound on US 24 just west of 31st Street in the 2005 model to determine the proportion 
using the 31st Street cut-through. The amount of traffic going from I-25 to US 24 or vice 
versa via Fillmore Street is approximately two-thirds that of the traffic traveling on US 24 
from I-25 to 31st Street. There is more traffic west of 31st Street on US 24 than east of it, 
indicating that a significant amount of traffic destined to the west of 31st Street is using this 
cut-through route. 

This cut-through movement is not desirable to the neighborhoods adjacent to it or to the 
government agencies responsible for these roadways. Therefore, this analysis assumes these 
agencies will implement measures to make this route unattractive to drivers. In order to 
determine how many trips would continue on US 24 once these measures were 
implemented, another analysis was done on the cut through trips to determine the resultant 
changes in volume distribution if the 31st Street connection to US 24 was eliminated. It is  
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evident that the trips using this connection at 31st Street will reroute to US 24 and greatly 
increase demand for the facility. Hence, this connection is essential to distribute trips from 
north of US 24 to westbound US 24 and relieve pressure on US 24. Therefore some, but not 
all, of this cut-through volume was adjusted to assume trips would reroute to stay on US 24 
to I-25. 

 Access to Gold Hill Mesa 
The second analysis was performed to determine the destination of the vehicles traveling 
from the Gold Hill Mesa development and which route they chose to use to leave the zone. 
The model shows a significant number of trips turning left from westbound US 24 to 
southbound 8th Street, some of which are accessing Gold Hill Mesa. The alternatives 
provide two other options which are more direct and likely quicker to access the commercial 
areas of Gold Hill Mesa. This analysis was performed to determine the number of 8th Street 
left turns destined for Gold Hill Mesa and how many could be adjusted to occur at the 15th 
Street overpass or through the 21st Street interchange. Furthermore, the model’s location of 
the centroid (point at which trips access Gold Hill Mesa) does not realistically depict the 
likely access routes to the commercial development area, which is primarily in the 
northwest corner of Gold Hill Mesa. This is another reason some of the 8th Street 
westbound to southbound lefts were moved to the 21st Street interchange. 

2035 Build Forecast  
After completing the 2035 Build model run, the turning movement volumes were extracted 
and adjusted according to NCHRP 255 procedures. The 2005 counts and 2005 base year 
model were used in the adjustment process. Once these adjustments were made, another 
round of adjustments was performed to reroute some trips at two locations. First, some of 
the Gold Hill Mesa trips using the 8th Street interchange were moved to the 15th Street 
overpass and 21st Street interchange to reflect the likelihood that drivers will choose more 
direct routes and less delay. Second, the City of Colorado Springs and CDOT desire to 
discourage the cut-through movement using 31st Street and Fillmore Road, so some of these 
trips were moved to US 24 and its interchange with I-25. These adjustments result in the 
evening peak hour turning movement volumes used for the Refined Expressway operations 
analysis. Exhibit 4-3 shows these volumes. 

The 2035 Build Forecast volumes were rerouted as necessary to represent the travel patterns 
associated with the Expressway and Freeway alternatives. Exhibits 4-4 and 4-5 show these 
turn movement volumes. 









 

 5-1 

5.0 2035 Traffic Operations  

Analysis of the future intersection operations for the 2035 No Build and 2035 Expressway, 
Freeway, and Refined Expressway alternatives was performed with the Synchro computer 
program. The travel times along the study corridor for the Refined Expressway alternative 
were analyzed with the VISSIM microsimulation computer program. A discussion of the 
projected delays and travel times for each of these scenarios follows. Appendix G contains 
the analysis output files. 

5.1 2035 No Build Operations 
5.1.1 Signalized Intersections  
Exhibit 5-1 displays the overall average seconds of delay and corresponding Level of Service 
(LOS) for each signalized intersection in the study area during the 2035 No Build PM peak 
hour scenario. Four of the eight signalized intersections are forecasted to operate below the 
acceptable LOS D threshold in the PM peak hour.  

EXHIBIT 5-1 
2035 No Build PM Peak Hour Signalized Intersection Operations 

Intersection Delay (seconds) Level of Service 

US24 & I-25 NB On Ramps 70.6 E 

US24 & I-25 SB Off Ramps 34.0 C 

US24 & 8th Street/Limit Street 67.3 E 

US24 & 21st Street 64.9 E 

US24 & 26th Street 22.6 C 

US24 & 31st Street 211.3 F 

Colorado Ave & 31st Street 96.3 F 

US24 EB On/Off Ramps & Manitou Avenue 10.0 B 

US24 WB On/Off Ramps & Manitou Avenue 10.8 B 

Source: Wilson & Company, March 2008 

Exhibit 5-2 provides detailed information on the projected level of service and queue length 
(in vehicles) for the individual movements at each signalized intersection.  A separate queue 
is not shown for the turn movements that share a lane with the through movement.  Several 
of the left turn movements are projected to operate at LOS F, which is unacceptable per City 
and CDOT standards, and experience lengthy queues as a result of the delays.  The 
westbound through movements on US 24 are also projected to generate long queues at 21st 
and 31st Streets due to the poor level of service. 
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EXHIBIT 5-2 
2035 No Build PM Peak Hour Signalized Intersection Level of Service Per Movement (Queue Length in Vehicles) 

 Northbound Approach Southbound Approach Eastbound Approach Westbound Approach 

Intersection Left  Through Right Left  Through Right Left  Through Right Left  Through Right 

US24 & I-25 NB On 
Ramps F (52) N/A  E (44) N/A N/A N/A E (18) B (10) N/A N/A F (36) D (9) 

US24 & I-25 SB Off 
Ramps D (21) N/A Free N/A N/A N/A N/A A (7) N/A N/A D (21) N/A 

US24 & 8th Street/Limit 
Street D (13) D (9) F (60) D (15) D (9) D (10 ) F (7) E (48) A (2) F (25) C (34) B (1) 

US24 & 21st Street F (16) D (13) D (12) E (11) E (12) D (5) E (8) D ( 34) E (13) F (23) E (57) C (8) 

US24 & 26th Street D (8) D (5) D (3) D (5) D (8) Free D (0) B (35) A (1) C (1) C (52) A (0) 

US24 & 31st Street D (3) D (6) Free D (4) D (3) F (72) F (69) C (30) D (2) C (1) F (67) F (6) 

Colorado Ave & 31st 
Street C (7) F (58) 

F (in 
through 
queue) 

E (2) E (20) C (6) C (9) E (17) 
E (in 

through 
queue) 

E (12) D (12) 
D (in 

through 
queue) 

US24 EB On/Off Ramps 
& Manitou Avenue B (1) B (5) Free B (1) B (4) B (0) N/A B (2) 

B (in 
through 
queue) 

A (0) A (1) 
A (in 

through 
queue) 

US24 WB On/Off Ramps 
& Manitou Avenue N/A N/A N/A B (1) N/A B (3) A (1) A (3) N/A N/A B (5) A (1) 

Source: Wilson & Company, March 2008 
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5.1.2 Unsignalized Intersections 
Exhibit 5-3 displays the worst critical movement or approach delay and corresponding LOS 
for each unsignalized intersection in the study area during the 2035 No Build PM peak hour. 
Cross-street movements at three of the four unsignalized intersections are forecasted to 
operate below the acceptable LOS D threshold in the PM peak hour.   The northbound 
approaches on Ridge Road at both the US 24 and Colorado Avenue intersections are 
forecasted to experience excessive delay due to the heavy volume on US 24.  The same is 
true for the southbound approach on Ridge Road at US 24. 

EXHIBIT 5-3 
2035 No Build PM Peak Hour Unsignalized Intersection Operations 

Intersection 
Critical Approach or 

Movement Delay (seconds) Level of Service 

US24 & I-25 SB On Ramps Westbound Left Turn 17.6 C 

US24 & Ridge Road 
Northbound Approach >100.0 F 

Southbound Approach >100.0 F 

Colorado Avenue & Ridge Road Northbound Approach >100.0 F 

Source: Wilson & Company, March 2008 

5.2 2035 US 24 Build Operations 
5.2.1 Midland Expressway Alternative 
Exhibit 5-4 displays the overall average seconds of delay and corresponding Level of Service 
(LOS) for each signalized intersection in the study area for the 2035 US 24 Expressway PM 
peak hour scenario. All of the intersections are forecasted to operate at or above the 
acceptable LOS D threshold in the PM peak hour with no queuing issues. The same is true 
for the two unsignalized intersections on the 15th Street overpass. 
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EXHIBIT 5-4 
2035 Midland Expressway PM Peak Hour Signalized Intersection Operations 

Intersection Delay (seconds) Level of Service 

US24 & I-25 SPUI 30.3 D 

US24 & 8th Street/Limit Street SPUI 33.8 D 

US24 & 21st Street SPUI 24.5 C 

US24 & 26th Street 32.4 C 

US24 & 31st Street 35.0 D 

US24 & Ridge Road 28.6 C 

US24 EB On/Off Ramps & Manitou Avenue 10.0 B 

US24 WB On/Off Ramps & Manitou Avenue 10.5 B 

Source: Wilson & Company, June 2008 

5.2.2 Freeway Alternative 
Exhibit 5-5 displays the overall average seconds of delay and corresponding Level of Service 
(LOS) for each signalized intersection on the cross streets for the 2035 US 24 Freeway PM 
peak hour scenario. All of the evaluated intersections (to include the unsignalized 
intersections on the 15th Street overpass) are forecasted to operate at or above the acceptable 
LOS D threshold in the PM peak hour. Queue lengths are all acceptable and will not 
interfere with adjacent traffic streams. 

EXHIBIT 5-5 
2035 Freeway PM Peak Hour Signalized Intersection Operations 

Intersection Delay (seconds) Level of Service 

US24 & I-25 SPUI 38.2 D 

US24 & 8th Street/Limit Street SPUI 37.7 D 

US24 & 21st Street SPUI 29.6 C 

US24 & 31st Street WB off-ramps 28.6 C 

US 24 & 31st Street EB off-ramps 9.5 A 

US24 EB On/Off Ramps & Manitou Avenue 17.9 B 

US24 WB On/Off Ramps & Manitou Avenue 15.0 B 

Source: Wilson & Company, June 2008 
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5.2.3 Refined Expressway Alternative 
Exhibit 5-6 displays the overall average seconds of delay and corresponding Level of Service 
(LOS) for each signalized intersection in the study area for the 2035 US 24 Refined 
Expressway PM peak hour scenario.  All of the intersections (to include the unsignalized 
intersections on the 15th Street overpass) are forecasted to operate at or above the acceptable 
LOS D threshold in the PM peak hour. Queue lengths are all at acceptable levels. 

EXHIBIT 5-6 
2035 Refined Expressway PM Peak Hour Signalized Intersection Operations 

Intersection Delay (seconds) Level of Service 

US24 & I-25 SPUI 38.2 D 

US24 & 8th Street/Limit Street SPUI 37.7 D 

US24 & 21st Street SPUI 33.8 C 

US24 & 26th Street 36.1 D 

US24 & 31st Street 30.8 C 

US24 EB On/Off Ramps & Manitou Avenue 17.9 B 

US24 WB On/Off Ramps & Manitou Avenue 15.0 B 

Source: Wilson & Company, March 2008 

5.3 Corridor Travel Times 
VISSIM, a microscopic, time step and behavior based traffic simulation model was the tool 
used to evaluate future traffic operations as defined by travel time for the US 24 Corridor. 
VISSIM has the ability to model urban arterial and freeway traffic operations. Vehicles are 
moved through the network based on a vehicle following model, in response to traffic 
control and demands. Interactions between vehicles and interruptions are explicitly 
modeled. Traffic simulation models were prepared for the 2035 No Build and Refined 
Expressway Alternatives to determine projected operating characteristics for the US 24 
study area. The measures of effectiveness used to evaluate the alternatives were travel times 
and total system delay. Exhibit 5-7 shows the 2035 PM peak hour travel times for these two 
alternatives.  
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EXHIBIT 5-7 
2035 PM Peak Hour Travel Times 

Facility Limits Direction 

Travel Time (minutes) % Difference 
Compared to 

No Action No Action 
 Refined 

Expressway 

US 24 I-25 east ramps to 
Manitou interchange 

EB 14.3 8.5 -40.6% 
WB 17.8 8.6 -51.7% 

8th Street US 24 to Colorado 
Ave 

NB 4.8 2.0 -58.3% 
SB 1.9 2.0 5% 

21st Street US 24 to Colorado 
Ave 

NB 2.8 3.5 25% 
SB 1.7 1.5 -11.8% 

26th Street US 24 to Colorado 
Ave 

NB 2.0 1.4 -30% 
SB 1.7 1.3 -23.5% 

31st Street US 24 to Colorado 
Ave 

NB 7.7 1.0 -87% 
SB 1.5 1.0 -33% 

Source: Wilson & Company, December 2008 

The travel times for the No Build Alternative between the Manitou Avenue interchange and 
I-25 were reported to be approximately 14 minutes in the eastbound direction and 18 
minutes in the westbound direction.  The total projected system delay, including side 
streets, reported from VISSIM is 950 hours during the evening peak hour for the No Build 
Alternative. 

The travel times for the Refined Expressway were reported to be approximately 8.5 minutes 
in both the eastbound and westbound directions between the Manitou Avenue interchange 
and I-25.  This represents a decrease in travel times between 40 and 50 percent as compared 
to the No Build Alternative.  The total projected system delay, including side streets, 
reported from VISSIM is 463 hours during the evening peak hour for this alternative, which 
represents a 50 percent reduction in delay as compared to the No Build Alternative.   

All 2035 PM peak hour side street travel times for the Refined Expressway Alternative were 
reported to be generally consistent or lower than the 2035 No Build Alternative travel times. 
The most significant decreases were for northbound 8th and 31st Streets where average 
vehicle travel times were over 50 percent less than the No Build Alternative travel times. 
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6.0 Crash Expectancy 

The traffic analysis included an effort to estimate the crashes expected for the 2035 No Build, 
2035 Midland Expressway, and 2035 Freeway alternatives. The alternatives evaluation used 
the results of this analysis. In general, the No Build alternative is expected to experience 
approximately 355 crashes along this corridor. The Expressway alternative is expected to 
experience approximately 290 crashes, which is an 18 percent reduction from the No Build 
alternative. The Freeway alternative is expected to experience approximately 210 crashes, 
which is a 41 percent reduction from the No Build and a 28 percent reduction from the 
Expressway alternative. The Freeway alternative is predicted to have the fewest crashes 
because it eliminates two intersections and many of the conflict points at the other 
intersections.  The following exhibit summarizes the results of the crash expectancy analysis. 
Appendix H contains a technical memorandum summarizing the crash analysis process and 
results. 

EXHIBIT 6-1 
Crash Expectancy Summary 

 Crashes Per Year 

Alternatives Intersections/Interchanges Segments Total 

2005 Existing 126 62 188 

2035 No Build 270 86 356 

2035 Expressway 200 92 292 

2035 Freeway 126 86 212 

Source: Wilson & Company, March 2008 
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7.0 Findings 

The traffic operations were analyzed for the existing (2005) and future (2035) volume 
scenarios. The existing US 24 configuration does not accommodate either the existing 2005 
or the projected 2035 volumes with acceptable levels of service. Therefore, improvements 
need to be incorporated in order to accommodate the future 2035 volumes. The following 
describes each of the existing and future scenarios. 

7.1 Existing 
The existing four-lane Urban Principal Arterial with signalized and unsignalized access 
points, US 24 between Manitou Avenue and I-25 does not adequately service the existing 
volume demand. During peak hours, lengthy queues form on the US 24 approaches to the 
intersections with the longest delays experienced at the 8th and 21st Street intersections.  

7.2 2035 No Build 
The facility will operate more poorly during peak hours in the future with the existing 
geometric and access configuration. Under the 2035 demand scenario, the delays to some of 
the movements are excessive and lengthy queues result. These unacceptable operations 
suggest the need to develop alternatives which will accommodate the projected demand 
and minimize congestion. 

7.3 2035 Midland Expressway Alternative 
The Midland Expressway Alternative provides acceptable intersection operations for the 
study corridor. This alternative improves operations over the No Build alternative by 
reducing average delay at the signalized intersections anywhere from 199 to 600 percent.  It 
upgrades the most congested intersection, 8th Street, to an interchange and then adds 
through and turn lanes to the rest of the corridor to the west to increase capacity to meet 
demand. It includes a 15th Street overpass which provides another route to travel north-
south across US 24 and directional ramps between US 24 and I-25 which reduces the volume 
through the intersection with the I-25 ramps.   

7.4 2035 Freeway Alternative 
The Freeway Alternative provides the fastest travel times along the corridor.  It upgrades 
the 8th, 21st, and 31st Street intersections to interchanges and increases the number of lanes 
east of 21st Street to add capacity to meet the demand. Grade separating the intersections 
serves to reduce the number of vehicles entering the intersection and reduces the number of 
conflicting movements, thereby improving operations over the No Build alternative. This 
enables the intersections to operate more efficiently and provide a higher level of service. 
More free-flow movements along the corridor result in higher travel speeds and shorter 
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travel times. The alternative includes a 15th Street overpass which provides another route to 
travel north-south across US 24 and directional ramps between US 24 and I-25 which 
reduces the volume through the intersection with the I-25 ramps. 

7.5 2035 Refined Expressway Alternative 
The US 24 Build Alternative blends elements from both the Midland Expressway and 
Freeway Alternatives by grade separating 8th and 21st Streets and maintaining at-grade 
intersections at 26th and 31st Streets. It also adds an overpass at Ridge Road. This 
alternative accommodates the projected 2035 demand and provides acceptable levels of 
service to all movements at each of the study area intersections. 

7.6 Summary of Findings 
Exhibit 7-1 compares the operations and crash expectancy of the scenarios. The No Build 
scenario intersections that experience LOS E or F do not meet the study criteria for LOS D 
operations in the peak hours. The No Build alternative also has the highest crash 
expectancy.  All three build alternatives will accommodate all of the movements at each 
intersection with LOS D or better, meeting the study criteria for level of service.  From a 
crash expectancy perspective, the US 24 Freeway Alternative is likely to experience a fewer 
number of crashes than the US 24 Refined Expressway Alternative. 
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EXHIBIT 7-1 
Summary of Alternative Operations 

 Projected Operations Per Alternative 

 2005 Existing 2035 No Build 
2035 

Expressway 
2035 

Freeway 
2035 Refined 
Expressway 

Crash Expectation  
Per Year 188 356 292 212 No Analysis 

Level of Service 
(Average Delay) (AM/PM) PM PM PM PM 

I-25 NB Ramps D (37.8) / D (44.2) E (70.6)    

I-25 SB Ramps B(10.1) / C (25.7) C (34.0)    

I-25 SPUI   D (30.3) D (38.2) D (38.2) 

8th St Intersection F (115.9) / E (59.5) E (67.3)    

8th St SPUI   D (33.8) D (37.7) D (37.7) 

21st St Intersection F (89.3) / D (40.2) E (64.9)    

21st St SPUI   C (24.5) C (29.6) C (33.8) 

26th St Intersection D (39.9) / B (16.9) C (22.6) C (32.4)  D (36.1) 

31st St Intersection C (30.7) / C (28.3) F (211.3) D (35.0)  C (30.8) 

31ST WB Ramps    C (28.6)  

31ST EB Ramps    A (9.5)  

Ridge Rd NB / SB 
Approaches F(79.9/103.2) / F(169.3/209.5) F (>200) / F (>200) C (28.6) No Access No Access 

Manitou Ave EB 
Ramps B (10.4) / A (7.2) B (10.8) B (10.5) B (17.9) B (17.9) 

Manitou Ave WB 
Ramps B (10.6) / A (8.7) B (10.0) B (10.0) B (15.0) B (15.0) 

Source: CH2M HILL and Wilson & Company, July 2008 
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APPENDIX A 

2005 Traffic Counts 
 





















































































































































































































































































































  

 

APPENDIX B 

2005 Operations Analysis Output 
 













































  

 

APPENDIX C 

CDOT Study Corridor Crash Statistics 
 



















  

 

APPENDIX D 

Tourist Season Traffic Counts 
 































































































































































































  

 

APPENDIX E 

PPACG Concurrence Letter 
 













  

 

APPENDIX F 

2035 VISUM Output 
 









  

 

APPENDIX G  

2035 Operations Analysis Outputs 
 





































































































  

 

APPENDIX H  

Crash Analysis Documentation 
 




















