
TRANSPORTATION 
SYSTEM MANAGEMENT 
&OPERATIONS

Systematically managing the existing 
infrastructure can improve the efficiency 

and economy of the regional 
transportation system.
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TSMO strategies that may be used include changing:
• mode of travel
• location/need to travel
• time of travel
• travel route
• operations
• pricing
• other institutional changes

OPERATIONS OBJECTIVES 

Regional operations objectives should relate to recurring and nonrecurring 
congestion, access to traveler information, emergency response, and ease 
of movement across modes and jurisdictions. TSMO is integrated into the 
long-range transportation planning process, and addresses both short- and 
long-term system performance. An increased focus on TSMO within the Pikes 
Peak region will not only fulfill federal MAP-21 requirements but also address 
pressing issues such as congestion, air quality, safety, and security.

CONGESTION MANAGEMENT PROCESS

A major component of TSMO is the Congestion Management Process, which 
identifies the causes of congestion and develops solutions. CMP is required 
as part of the metropolitan planning process in Transportation Management 
Areas. 

Federal requirements  state that a CMP must include methods to:
• Monitor and evaluate the performance of the multimodal transportation 

system 
• Identify the causes of congestion
• Identify and evaluate alternative actions
• Provide information supporting the implementation of actions
• Evaluate the efficiency and effectiveness of implemented actions
• Identify an implementation schedule, responsibilities, and possible funding 

sources

The CMP will help the Pikes Peak region:
• Develop a definition of congestion 
• Identify congested locationstr
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CHAPTER NINE
apidly increasing congestion, constraints on capac-
ity expansion and limited financial resources both 
nationally and locally are causing concern for trans-
portation agencies and their customers. The Pikes R

Peak region metropolitan transportation planning process 
has traditionally focused on constructing new roadways and 
widening existing highways to address congestion; however, 
current challenges associated with transportation-system reli-
ability, safety, and security require new strategies to improve 
operations of the existing system. 

Commuters and freight shippers are increasingly sensitive to 
delays affecting tightly-scheduled personal activities and man-
ufacturing distribution procedures. Regional growth in traffic 
volumes often means that even small disruptions can have 
a significant ripple effect on transportation-system perfor-
mance. There is also an increasing recognition locally of the 
significance of road construction, weather conditions, traffic 
incidents, special events, and emergency situations on the 
reliability of the transportation system. It is estimated that 
about half of regional traffic congestion is caused by tempo-
rary disruptions that take away part of the roadway from use 
(“non-recurring” congestion). 

A Congestion Management Process applies strategies to 
improve the transportation system’s performance and reliabil-
ity by reducing the adverse impacts of congestion, managing 
demand and reducing travel delays. The intent is to maximize 
the use of existing facilities, not construct new ones, and to 
cost-effectively improve regional mobility. 

In areas such as the Pikes Peak region that are designated by 
FHWA as a Transportation Management Area, money cannot 
be spent on road-widening projects to increase capacity un-
less the improvements are specifically part of the Congestion 
Management Process. 

Transportation System Management and Operations is an 
integrated approach to optimize the performance of existing 

infrastructure by implementing multimodal, intermodal, and often cross-ju-
risdictional systems, services and projects. This includes regional operations 
coordination among transportation and public safety agencies. TSMO is not 
routine road maintenance like resurfacing or guardrail replacement. TSMO 
strategies improve system efficiency, enhance public safety and security, 
reduce traffic delays, and improve access to information for travelers. The em-
phasis of TSMO is an outcome-driven, performance-based system. It is critical 
that regional operations objectives can be measured since they have impor-
tance on a regional level.

Improving transportation system management and operations can support 
other goals. For instance, TSMO strategies can:
• Support economic vitality by improving system reliability, which is valued by 

the freight and business communities
• Increase safety through driver education, speed enforcement, and technol-

ogies to improve pedestrian safety 
• Increase security by improving communication and coordination between 

transportation agencies and law enforcement
• Improve accessibility and mobility by implementing strategies that reduce 

recurrent and non-recurrent congestion and improve the efficiency of oper-
ations such as transit priority, signal timing, and pricing

• Enhance the environment, energy conservation, quality of life, and consis-
tency with planned growth by implementing programs to manage travel 
demand, providing traveler information to help avoid and reduce traffic 
delays

• Avoid the need to develop new transportation infrastructure with negative 
impacts to the environment and communities

• Enhance integration and connectivity to allow seamless travel between 
transit and other modes

• Preserve the existing transportation system by focusing resources on opti-
mizing existing capacity, rather than building new capacity

In Transportation Management Areas that are designated as ozone or carbon 
monoxide non-attainment or maintenance areas, the Congestion Manage-
ment Process has greater significance. Federal guidelines prohibit projects 
that increase capacity for single-occupant vehicles unless the project comes 
from a CMP. Moreover, the CMP provides an analysis of all reasonable travel 
demand reduction and operational management strategies for any corridor in 
which single-occupant vehicle capacity will significantly increase.



chapter nine. transportation system management & operations 9-3

 � Intermodal Connectors: Provide access between major intermodal facil-
ities and the other four subsystems making up the National Highway Sys-
tem. A listing of all official NHS Intermodal Connectors is available here.

The CMP corridors in the Pikes Peak region are displayed in Figure 9-1 and 
listed in Table 9-1.

DEFINITION OF CONGESTION 

PPACG used congestion measurements that focused on the operational condi-
tions of each corridor.  Elements included corridor delay, average travel speed, 
queue length, and bottleneck locations. 

Static Congestion

Static congestion is a measurement of delay on a corridor during a typical 
peak hour. See Figure 9-2 below. This congestion measurement is a relative 
rather than an absolute condition, and a uniform measurement could not 
be used for all facilities and cities. In the Pikes Peak region, overall roadway 
congestion is defined by a volume to capacity ratio of 1.00 or greater. This 
corresponds to a level of service F for regionally significant roadways. Facilities 
with LOS D and E are designated as “approaching congestion” and contain V/C 
ratios with a range from 0.71 to 0.99. Facilities with a LOS A-C are not consid-
ered congested.  

The actual capacity of a given road cannot realistically be expressed in an 
absolute number (i.e., 2,400 vehicles per lane per hour) because the traffic 
stream is not uniform in weather conditions or driver behavior. Friction from 
traffic entering or leaving a highway can affect the through-put of traffic, as 
does a road’s operating speed, number of lanes, width of lanes, shoulder 
width, sight distance, horizontal (left or right) curvature, and vertical curvature 
(up and down, or grade.) Traffic speed and flow on urban streets are deter-
mined primarily by intersection capacity, which is affected by traffic volumes 
on cross streets and left turn signal phases.

What can be used instead is the assignment of level of service to traffic facili-
ties under various traffic flow conditions. (The capacity analysis methodology 
is based on the concepts and procedures in the Highway Capacity Manual 
2010.) LOS is defined as “…a qualitative measure describing operational 
conditions within a traffic stream and their perception by motorists and/or 
passengers.” Traffic speed and flow on urban streets are determined primarily 
by intersection capacity, which is affected by traffic volumes on cross streets 
and left turn signal phases.

 � Interstate: The numbered Eisenhower Interstate System of highways are 
the backbone of the NHS and have a separate identity within the NHS.

 � Principal arterials: Highways in rural and urban areas which provide ac-
cess between an arterial and a major port, airport, public transportation 
facility, or other intermodal transportation facility.

 � Strategic Highway Network: A network of highways which are import-
ant to the United States’ strategic defense and which provide defense 
access, continuity and emergency capabilities for defense purposes.

 � Major Strategic Highway Network Connectors: Highways which provide 
access between major military installations and the Strategic Highway 
Network.

• Determine the causes of recurring and nonrecurring congestion
• Develop and evaluate a menu of strategies to mitigate congestion
• Develop performance measures and related data collection systems
• Set priorities among projects for incorporation into the Transportation Im-

provement Program

Information on monitoring is found in Chapter 14, Impacts and Mitigation of 
the Regional Transportation System. Congestion needs are identified in Chap-
ter 6

PPACG Corridor Classification

The Congestion Management Process corridors are defined by the degree 
to which a corridor provides mobility and capacity for regional traffic. CMP 
corridors carry—or are projected to carry in 2040—at least 30,000 vehicles 
per day. This volume threshold approaches the point where six-lane arterial 
streets with at-grade intersections are generally necessary. The CMP uses 
posted speed and corridor lengths to establish priority corridors. 

Following is a summary of the thresholds used in defining the CMP corridors:

Strategic Corridors
• Serve regional and inter-regional traffic
• Are projected to carry at least 30,000 vehicles per day on at least one seg-

ment
• Have a posted speed of 55 mph or more on at least one segment 
• Are a minimum of 10 miles long

Significant Corridors
• Serve regional traffic
• Are projected to carry at least 30,000 vehicles per day on at least one seg-

ment 
• Have a posted speed of 45–50 mph on at least one segment 
• Are a minimum of 5 miles long

National Highway System
• The National Highway System includes the Interstate Highway System as 

well as other roads important to the nation’s economy, defense, and mobil-
ity. The NHS was developed by the Department of Transportation in coop-
eration with the states, local officials, and metropolitan planning organiza-
tions. It includes the following subsystems of roadways:

Strategic Corridors Extents
I-25 North Briargate Pkwy to County Line Rd
I-25 Central MLK Bypass to Briargate Pkwy
I-25 South Midway Rd to MLK Bypass
US 24 West I-25 to SH 67
US 24 East I-25 to Elbert Rd
SH 115/S. Nevada Ave Rock Creek Canyon Rd to I-25
SH 94 US 24 East to Ellicott Hwy
SH 83 I-25 to County Line Rd
Sh 21 (Powers Blvd) SH 83 to I-25 via Mesa Ridge Pkwy
Meridian Road County Line Rd to Blaney Rd
Significant Corridors Extents
Baptist Rd/Hodgen Rd I-25 to Eastonville Rd
Briargate Pkwy/Stapleton Rd I-25 to US 24 East
Garden of the Gods/Austin Bluffs Pkwy/
Stetson Hills Blvd/Huber Rd

30th St to Meridian Rd

Constitution Ave I-25 to US 24 East
Platte Ave Cascade Ave to US 24 East
Milam Rd/Union Blvd/Hancock Expwy Shoup Rd to SH 21 (Powers Blvd)
Academy Blvd I-25 to SH 115
Marksheffel Rd Woodmen Rd to Fountain Mesa Rd
Venetucci Blvd/Old Hwy 85/Santa Fe Ave Lake Ave to I-25
Woodmen Rd I-25 to US 24 East

Table 9-1. PPACG CMP Corridors
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Figure 9-1. PPACG CMP Corridor Classification
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LOS measures the relationship between volume and density and provides an 
index to the quality of traffic flow in terms of freedom to maneuver, traffic 
interruptions, comfort, convenience, and safety. Six LOS results are defined 
for each type of facility. They are given letter designations from A to F, with A 
representing the best operating conditions and F the worst. Since the LOS of 
a traffic facility is a function of the traffic flows placed upon it, such a facility 
may operate at a wide range of LOS, depending on the time of day, day of 
week, or period of year. 

Figure 9-2 illustrates roadway LOS levels experienced by motorists. 

Levels of Service at Intersections

Intersection LOS, described in Table 9-2, define congestion in terms of control 
delay, a measure of driver discomfort or frustration, and increased travel time. 
The delay experienced by the motorist is caused by a number of factors that 
relate to control, geometrics, and traffic volume. Total delay is the difference 
between the travel time actually experienced and the reference travel time 
that would result in the absence of traffic control, geometric delay, any inci-
dents, and any other vehicles. LOS criteria for traffic signals are stated in terms 
of the average control delay per vehicle, typically for a 15-minute analysis 
period. 

Traditionally, the concept of congestion has only been applied to motor vehi-
cles. This leads to pressure on traffic engineers to add lanes at intersections. 
However, changing expectations about the physical and operational design of 
intersections and how a signalized intersection should perform for all travelers 
(bicycle and pedestrian) is leading to increasing the threshold volume-to-ca-
pacity ratio for motor vehicles. 

Careful consideration of the likely impacts of intersection improvements on 
pedestrians, cyclists and adjacent land uses before finalizing design helps 
meet mobility and accessibility goals for all modes of transportation. 

DYNAMIC CONGESTION

PPACG uses detailed real-time and historic traffic data at one-minute or larger 
intervals to provide a high level of operational analysis on the region’s road-
ways, including speed, travel time, delay, queue lengths, and bottleneck loca-
tions and frequencies. The data is collected from smart-phone users traveling 
on the regional transportation system. With this data, the region is able to 
obtain analytical benefits such as:
• A system-wide view of the region’s corridor operations

Level of Service A

Level of Service B

Level of Service C

Level of Service D

Opti mal vehicle operati ng conditi ons. This is a free-fl ow conditi on with litt le or no restric-
ti ons on speed or maneuverability caused by other vehicles.

This designati on has a stable vehicle fl ow, where operati ng speeds may be restricted by 
other traffi  c. However, restricti ons on maneuverability are negligible. There is litt le proba-
bility of a major reducti on in vehicle speed or fl ow rate.

This designati on sti ll maintains a stable vehicle fl ow, but at this volume and density most 
vehicles are restricted in their freedom to select speed, change lanes, or pass. Operati ng 
speeds are between 66% and 75% of maximum.

This designati on has unstable vehicle fl ow. Tolerable operati ng speeds are maintained 
but are subject to considerable and sudden variati on. Freedom to maneuver and driver 
comfort are low.

Level of Service E

Level of Service F

This LOS refl ects upper capacity limit of the facility. Operati ons on faciliti es with this LOS 
are unstable and speed will fl uctuate wildly from point to point. There is litt le indepen-
dence in speed, selecti on and maneuverability.

This is a ‘forced-fl ow’ conditi on. Travel speed and vehicle fl ow will drop to zero for short-
ti me periods. Vehicle densiti es will conti nue to increase as long as the arrival rate exceeds 
the discharge rate.

Figure 9-2. Highway Level of Service Definitions
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• Congestion levels on corridors, including seasonal variations from month to 
month and between weekdays and weekends

• Recurring and non-recurring bottlenecks

Dynamic congestion was divided into recurring and non-recurring congestion. 
Recurring congestion, such as that related to commuter traffic, occurs regu-
larly on a corridor. Non-recurring congestion occurs sporadically and tends to 
occur during incidents or special events.  

PPACG CONGESTION MANAGEMENT PROCESS

The PPACG Congestion Management Program (CMP) establishes a process to 
continually monitor and improve the efficiency of the regional transportation 
system. Corridors are analyzed for specific performance and improvement 
strategies identified for consideration. Performance measures are derived 
from the vision, goals, and objectives established for the plan. The CMP is 
designed to put into action the visions and goals relating to congestion by 
transforming the goals into specific objectives, identifying where goals are not 
being met, and coming up with strategies to achieve the goals. 

PPACG CMP Corridor Plans

A Toolbox of Strategies was identified and developed by the staff of PPACG to 
be considered for managing congestion on the CMP corridors. The Toolbox is 
shown in Table 9-3. Many of these strategies are complementary but need to 
be verified as feasible for a particular corridor. The application of these strate-
gies to CMP corridors will be analyzed for specific improvements. The Toolbox 
is segmented into both systematic and capacity-related strategies, which in-
clude transportation system management (TSM), travel demand management 
(TDM), bicycle and pedestrian, transit, and land development strategies; and 
roadway construction alternatives. 

CMP corridor plans are to be developed in collaboration with local communi-
ties with a guiding philosophy that corridor plans include only tools and proj-
ects that are appropriate for the corridors. The proposed plans for each CMP 
corridor are regional in nature and will assist local communities and PPACG in 
developing projects to manage congestion.

TSMO GOALS, STRATEGIES, AND SOLUTIONS

Regional goals and their measurements are: 
• Increase vehicles per hour through at-grade intersections to fully utilize cur-

rent infrastructure (measured by vehicles per hour entering intersection) 
• Improve the Planning Time Index on CMP Corridors

LOS A describes operations with low delay, which is described as 10 sec/vehicle (veh) or less. This LOS occurs when progression is extremely favorable 
and most vehicles arrive during the green phase. Many vehicles do not stop at all.

LOS B describes operations with delay greater than 10 and up to 20 sec/veh. This level generally occurs with good progression, short cycle lengths, or 
both. More vehicles stop in LOS B conditions than in LOS A conditions, causing higher levels of delay.

LOS C describes operations with delay greater than 20 and up to 35 sec/veh. These higher delays may result from only fair progression, longer cycle 
lengths, or both. Individual cycle failures may begin to appear at this level. Cycle failure occurs when a given green phase does not serve 
queued vehicles and overflows occur. The number of vehicles stopping is significant in LOS C, though many still pass through the intersections 
without stopping.

LOS D describes operations with delay greater than 35 sec/veh and up to 55 sec/veh. Congestion becomes more noticeable. Longer delays may result 
from some combination of unfavorable progression, long cycle lengths, and high V/C ratios. Many vehicles stop, and the proportion of vehicles 
not stopping declines. Individual cycle failures are noticeable.

LOS E describes conditions with delay greater than 55 sec/veh and up to 80 sec/veh. These higher delays indicate poor progression, long cycle 
lengths and high V/C ratios. Individual cycle failures are frequent.

LOS F describes operations with a control delay in excess of 80 sec/veh. This level, considered unacceptable to most drivers, often occurs with over-
saturation—that is, when arrival flow rates exceed the capacity of the lane groups. It may also occur at high V/C ratios with many individual 
cycle failures. Poor progression and long cycle lengths may also contribute significantly to high delay levels.

• Reduce total congested vehicle miles/hours of travel (measured by re-
gion-wide congested VMT/VHT)

• Reduce per-person congested vehicle miles of travel in the region (mea-
sured by per-person congested VMT/VHT)

• Optimize the function of existing facilities through Intelligent Transportation 
Systems and surface-condition improvements (measured by speed)

Once performance measures are selected, real-world data is needed to estab-
lish a baseline and evaluate the impact that the chosen strategies have on the 
system. 

PPACG has acquired two helpful tools to forecast the effects of operational 
strategies on system performance:
• Traffic data that provides real-time before and after information to assess 

the benefits of operational strategies
• A traffic analysis tool that integrates with PPACG’s travel-demand model. It 

analyzes traffic operations, evaluates new development impacts, and optimiz-
es signal timing. It can be used at the intersection, corridor, or network levels

These tools were chosen in part because they can be applied with available 
micro-simulation tools that can be used to evaluate and address future opera-
tional needs. 

To monitor the transportation system’s performance, PPACG collects a large 
amount of data, including:
• Traffic counts will indicate vehicular volume changes over time, and aid 

in making sure the traffic model is as accurate as possible. Actual traffic 
counts are taken at locations around the region and compared to the pro-
jected vehicular volumes. 

• Vehicle occupancy rates, to calculate person-hours of delay. This data will 
primarily be collected for the interstate and major arterials, and will include 
statistical sampling of vehicle occupancy during peak, off-peak and full-day 
periods.

• Vehicle speed: Actual vehicular speeds are sampled on an on-going re-
al-time basis using GPS-based data from a private vendor. PPACG and its 
member agencies may also utilize speed data collected by ITS equipment 
and sensors. 

• Transit service data, to make sure the traffic-demand model’s multimodal 
choice sub-models remain adequate. Examples of data items include:

 � Routes or line changes
 � Schedules
 � Station and stop boarding and departure counts

Table 9-2. Intersection Level of Service Definitions
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 � Line ridership reports
 � Estimates of dwell time at high-volume stations or bus stops

Commodity Flows: Data describing the flow of freight in the region will be 
collected. While the focus of the freight analysis will primarily be truck move-
ments and counts, the overall freight database will also include commodi-
ty-flow data. 

Considerable coordination and collaboration between transportation opera-
tors, such as the City of Colorado Springs, City of Fountain, Mountain Metro 
Transit, CDOT and PPACG is required. This includes mechanisms for collecting 
data, sharing data, and addressing confidentiality issues. The current Con-
gestion Management Plan has identified data collection requirements and 
responsibilities. 

Relevant performance measures for management and operations include: 
• Common travel time metrics:

 � Average travel time, which can be measured based on travel time surveys
 � Average travel speeds, which can be calculated based on travel time 

divided by road length or measured based on real-time information 
collection

 � Travel Time Index: the ratio of peak to non-peak travel time, which pro-
vides a measure of congestion

• Congestion measures: 
 � Lane miles of congested conditions
 � Number of intersections experiencing congestion
 � Percent of roadways congested, by type (e.g., freeway, arterial, collector)
 � Average hours of congestion per day
 � Share of peak-period transit services experiencing overcrowding

• Delay measures compare the amount of time it takes to travel in congestion 
to unconstrained (ideal or free-flow) operating conditions, and the number 
of vehicles affected. These measures provide an indication of how problem-
atic traffic congestion is, and can address both recurring and non-recurring 
congestion-related delay. 

• Incident duration measures the time elapsed from the notification of an 
incident until the incident has been removed or response vehicles have left 
the scene, and can be used to assess the performance of service patrols 
and incident management systems. 

Type Tool Summary Description
Transportation System Management Access Management Minimize conflict points and improve traffic flow by limiting the number of curb cuts 

and median cuts along a roadway.
Intersection Improvements Improve traffic flow through an intersection by constructing or extending right-turn 

and/or left-turn lanes or other geometric improvements that increase operational 
capacity. Projects may include, but are not limited to, turn-lane construction, signal 
removal, roundabout construction, or continuous-flow intersections.

Signalization Optimization Enhance signal operations for emergency response, automobiles, and buses through 
the implementation of technological upgrades and integration of traffic control devic-
es at congested intersections and along transportation corridors. 

Reconstruction/ Widening of 
Existing Travel Lanes

Improve traffic flow by widening substandard travel lanes and/or constructing sepa-
rate bike lanes from a shared-lane facility.

All Modes Roads Reconstruc-
tion

Reconstruct existing roadways and/or corridors to accommodate multiple modes of 
transportation.

Bottleneck Removal Construct additional capacity at “hot-spot” locations to improve traffic operations. 
Projects may include construction of triple left-turns, additional through lanes 
through an intersection, or other efficiencies where excessive delays occur at a specif-
ic location.

One-way Paired Streets Conversion of bidirectional streets to one-way paired streets to improve traffic opera-
tions and traffic flow.

Freeway Ramp Improvements Reconstruct existing ramps or interchange approaches to address shortfalls in queu-
ing and merging areas that result in negative impacts on traffic flow. Projects may 
include, but are not limited to, extending ramps, braided ramps, “X” ramps, construc-
tion of continuous ramps.

Freeway Ramp Metering Facilitate freeway traffic by regulating the amount of traffic entering the traffic flow 
from on-ramps.

High Tech/Intelligent Transpor-
tation Systems

Technological improvements that enhance the operations of the existing transporta-
tion system. Projects may include incident detection and response, motorist infor-
mation assistance, real-time routing, transit queue jumping, and enhanced bicycle/
pedestrian systems.

Incident Management and 
Mitigation

Construct improvements at high-accident, high-volume locations to address reoccur-
ring delay due to crashes and emergency response.

Travel Demand Management Parking Management Encourage multiple-occupant vehicle trips by providing preferential parking for 
carpool vehicles and motorcycles; provide relief for required minimum parking stalls 
near transit transfer stations, intermodal transit hubs, and/or where transit-oriented 
development exists.

Table 9-3. The Box of Tools for CMP Corridor Planning
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• Incident occurrence can also be measured to assess the performance and 
reliability of transit services, such as the number of bus breakdowns or 
average number of bus delays in excess of a specified number of minutes. 

• Travel-time reliability measures the variation in travel times that occur on 
roadways and across the system. Examples of measures include:

 � Buffer time, the additional time that must be added to a trip to ensure 
that travelers arrive at their destination at or before the intended time, 
95 percent of the time

 � Buffer time index, the percent of time that should be budgeted on top of 
average travel time to ensure an on-time arrival 95 percent of the time 
(e.g., a buffer index of 40 percent means that for a trip that usually takes 
20 minutes, a traveler should budget an additional 8 minutes to ensure 
on-time arrival most of the time)

 � Percent of travel when travel time is a certain percentage more than 
average travel time 

• Person throughput examines the number of people that are moved on a 
roadway or transit system, and can identify the need to improve the flow 
of traffic, encourage high-occupancy vehicle movement, or increase transit 
ridership. Example measures include:

 � Peak-hour persons moved per lane
 � Peak-hour persons moved on transit services

• Customer satisfaction measures public perception about the quality of the 
travel experience, including the efficiency of system management and op-
erations. Customer satisfaction is typically measured through surveys and 
may include measures such as access to traveler information and reliability 
of transit.

• Public knowledge of travel alternatives or traveler information

Strategies and Solutions 
TSMO strategies will be considered as individual “stand-alone” projects or as 
part of another transportation project. If the analysis demonstrates that travel 
demand reduction and operational management strategies cannot fully satisfy 
the need for additional capacity in the corridor or transit line, the Congestion 
Management Plan will identify all reasonable strategies to manage the facility 
effectively. Potential congestion management strategies for the Pikes Peak 
region are summarized in the following sections. 

Regional Signalization 

The City of Colorado Springs has undertaken a regional traffic signalization 

Type Tool Summary Description
Carpool/Vanpool Programs Develop programs that encourage and support increased vehicle occupancy by either 

carpools or vanpools. Includes program management, guaranteed rides home, and 
infrastructure such as vehicles and park-and-ride lots.

Employer-Based Programs Implement programs that provide incentives for employers to allow employees to 
telecommute, stagger work hours away from peak traffic periods, use flex time, and 
compressed work weeks; and for employees who use transit or alternative modes of 
transportation.

HOT Lanes/Transit- Only Lanes Construct or dedicate exclusive travel lanes for vehicles with a minimum number of 
passengers, motorcycles, or transit vehicles. These lanes can be anywhere from peak 
hour only to 24 hours and are frequently reversible.

Bike and Pedestrian Non-motorized Infrastructure 
Development

Develop programs and construct projects that enhance the bicycle and pedestrian in-
frastructure. These projects include, but are not limited to, construction of on-street 
bike lanes, restriping of existing roadways, and construction of sidewalks and trails.

Non-motorized Optimization Encouraging the use of the non-motorized transportation system by removing bar-
riers, enhancing connectivity, and improving accessibility. Develop a regional and 
sub-regional unimpeded bikeway system that includes grade separations across major 
barriers. Elements that develop/enhance the bikeway infrastructure; integrate the 
automobile, bike, and transit system where feasible; remove gaps in the system; and 
enhance non-motorized accessibility and connectivity to major destinations and pop-
ulations are encouraged as both stand-alone and with roadway construction projects.

Transit Transit Service Optimization Improve transit system services by reducing headways, providing longer hours of ser-
vice, expanding the service area, or providing more days of service.

Accessibility Improvements Construct/reconstruct multimodal infrastructure and facilities for trip chaining of 
different modes.

Express Routes Provide express transit line(s) from one area of the region to another.
Fixed Guideway Transit Implement a fixed guideway system designed to move high volumes of people quickly 

and efficiently. Fixed guideway projects may include light rail, commuter rail, bus rap-
id transit, or streetcars and associated stations, infrastructure, and complementary 
land use.

Transit Systems Enhancements Implement technological advancements and improve transit facilities to encourage 
“choice” ridership.

Land Development Transit-Oriented Development Development that integrates commercial, retail, and residential design to maximize 
access to public transportation. This type of development often incorporates features 
to encourage transit ridership and non-motorized transportation.

Table 9-3. The Box of Tools for CMP Corridor Planning (cont.)
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project that will support regional computerized signal control. The traffic 
signal systems of six jurisdictions will be linked to a single master signal, and 
jurisdictions will have online access to real-time signal-operation data. Traffic 
operations staff will be able to modify signal operation in the field from a lap-
top using cellular phone communication. State-of-the-art incident notification 
capabilities will also be incorporated in the system. Operations improvements 
for I-25 will be pursued, including the possibility of ramp metering, if war-
ranted. Traffic signals within the region have also almost completely replaced 
in-ground loops with video cameras. The cameras allow a more responsive 
and easily-maintained system, improving the efficiency of hundreds of inter-
sections throughout the city.

Intelligent Transportation Systems

The vision for ITS is to:
• Improve the mobility, safety, and comfort of the multi-modal transportation 

system
• Support economic development in the region
• Protect the natural environment through real-time management of the 

transportation system 
• Provide reliable, timely and accurate traveler information to all users of the 

system

ITS components can include: 
• Computerized signal systems
• Traffic control and surveillance equipment
• Motorist information systems
• Roadway channelization
• Intersection improvements
• State-of-the-art incident notification capabilities
• Operations improvement for I-25 (including potential ramp metering)

Incident Management
Non-recurring congestion relies on the Incident Management Plan for the 
Pikes Peak region to provide additional capacity during a specific event. The 
Incident Management Plan has ITS capability to handle events on the I-25 
corridor. Key components of the system include video cameras and variable 
message signs linked to real-time communication, signal monitoring, and  
real-time adjusting of the length of the greentime relative to other signals re-

Type Tool Summary Description
Growth Management Policies Regulate growth so traffic generated remains within adequate ranges for forecast 

transportation capabilities.
Transit Supportive Density Encourage and incentivize residential and employment centers to develop a density 

supportive of mass transit. 
Roadway Capacity Improvements Construct New Roads/ Bypass 

Corridors
New roadway construction that will provide traffic congestion relief to a parallel or 
complementary facility.

Construct Additional Travel 
Lane(s)

Construct additional travel lanes to existing roadways to increase the carrying capaci-
ty of an existing road in order to relieve traffic congestion.

Arterial Grade Separation Construct grade-separated intersections where at-grade improvements or adjacent 
facilities cannot provide relief of “hot-spot” congestion.

Freeway Interchange Recon-
struction

Reconstruct a freeway interchange where an existing facility is operating over capaci-
ty and where improvements to alternative facilities cannot provide relief.

Connectivity/Gap Elimination New roadway construction that eliminates gaps in the transportation system while 
improving connectivity to other corridors.

Table 9-3. The Box of Tools for CMP Corridor Planning (cont.)

gion-wide. US 24, Powers Boulevard (SH 21), and Academy Boulevard are also 
included in the master plan for ITS applications. 

ITS operations are managed through the Colorado Springs Transportation 
Management Center, which performs traffic, incident, and event manage-
ment, and monitors traffic sensors, closed circuit television cameras, radar 
detectors, and other devices. 

The City of Colorado Springs’ traffic signalization program includes dealing 
with effective incident management through linked communications systems, 
state-of-the-art incident detection capability, and the development of an 
incident management plan to effectively coordinate and expedite the removal 
of accidents and other incidents on I-25, US-24, Powers Boulevard (SH 21), 
Academy Boulevard, and other CMP facilities. 

Ramp Metering

The principal behind ramp metering is to limit the access to a freeway seg-
ment to maintain an optimum level of service, minimizing delays for all motor-
ists using the freeway. Signals are installed at on-ramps and are active when 
traffic demand exceeds the level that can be accommodated by the freeway. 
Because some users will not tolerate the increased wait time, some traffic will 
shift to alternate routes. Minor shifts to high-occupancy vehicles may also oc-

cur if they are provided preferential bypass of ramp controls. Success of ramp 
control is largely dependent on the extent to which the following conditions 
are met:
• The reduction in freeway delay and congestion with ramp metering must be 

noticeable to the user; that is, elimination of recurring congestion.
• Additional capacity strategies must be available in the corridor, such as al-

ternate routes, time periods, or modes of travel, to accommodate demand 
shifts.

• Adequate spacefor vehicles to line up must exist, or be created, at the en-
trance ramps.

• Ramp signals must be used and timed appropriately. 

Ramp metering is currently not implemented in the Pikes Peak region.

Transportation Demand Management 

There are two sides to any transfer of services: supply and demand. Tradi-
tional strategies increase transportation supply by adding capacity and more 
efficiently operating the roadway system. In contrast, travel demand man-
agement strategies (listed in the sidebar) indirectly change the demand for 
travel by spreading the timing of travel to less-congested periods; shifting 
the routing of vehicles, including trucks and single-occupant vehicles, to less 
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comparisons should be rounded upward to determine number of lanes that 
are needed. For example, when 2.3 lanes are needed in each travel direction, 
the total number of necessary through lanes becomes 6. Hence, whether the 
V/C ratio results in 4.3, 4.4, or 4.6 lanes, the same number lanes should be 
provided. Therefore, in many situations, the average daily capacity per lane 
provides a reasonable basis for making design decisions. These average daily 
capacities should be based on actual operating experience. 

In establishing future lane requirements, some capacity reserve should be 
included. Accordingly, a value of about 16,000 vehicles per lane per day per 
hour of green is suggested for design purposes. The anticipated future daily 
volume can be compared with this number to estimate future lane require-
ments for any green-per-cycle ratio. Typically, additional lanes are needed 
when daily volumes exceed 8,000 to 12,000 vehicles per lane per day (de-
pending on the green/per cycle ratio). For design purposes, daily volumes that 
exceed 6,400 to 9,600 vehicles per lane per day will need additional lanes.

High-Occupancy Vehicles

HOV lanes on freeways provide preferential service to buses, vanpools, 
carpools, and motorcycles. The purpose of HOV lanes is to increase the 
person-carrying capacity of freeways. HOV lanes can provide incentives for 
increased transit and carpooling if the user experiences reduced travel times 
and cost. In order for the HOV to be successful, and therefore feasible, the 
following conditions should exist or be achievable:
• The existing corridor should be experiencing levels of service of E or F (con-

gested travel conditions) during the peak period. 
• Average existing peak-hour speeds on the existing corridor must be 25 mph 

or less.
• The corridor should be relatively long - a minimum 10 miles.
• The HOV lane should be able to provide at least a five-minute travel-time 

advantage, and preferably a 10-minute travel advantage. In general, the 
travel time advantage should be at least one minute per mile.

• The number of person trips projected on the HOV lane should at least equal 
the average number of person trips on a general-purpose lane.

• Person minutes of travel time saved by users of the HOV lane must exceed 
person minutes lost in the general-purpose lanes.

• Existing bus volumes should be at least 15 buses per hour in the cur-
rent-year peak period, and a minimum of 40 buses per hour in the de-
sign-year peak period, with 750 and 2,000 passengers per hour, respec-

congested facilities; and reducing the need to travel at all. Managing demand 
means providing all travelers with choices of location, route, and time, as well 
as mode of travel. 

Real-time information systems can help travelers make better decisions 
about how they travel (mode), when they travel (time), where and whether 
they travel (location), and which route they travel (path). These information 
systems can be used at employment centers and to manage critical shifts in 
demand such as occur for special events, tourist activity, incidents and emer-
gencies, schools, shopping centers, recreation areas, medical facilities, weath-
er problems, and reconstruction projects.

The Pikes Peak region has not yet taken full advantage of the informational, 
technological, and financial mechanisms available to deploy robust travel 
demand management, although the military bases in the region have imple-
mented some limited deployment of these strategies. However, a number 
of trends will facilitate increased usage of travel demand management. For 
example, recent changes in the federal tax code have made financial mecha-
nisms a more compelling feature of travel demand management, especially 
for influencing commuting behavior. If road-pricing strategies are implement-
ed, travel demand management options will provide viable alternatives for 
those not willing or able to pay to travel on a tolled facility. 

Land Use Management

Land use management and activity center concepts should be advanced in 
local comprehensive planning documents, with the respective local policy 
makers adopting them as goals and objectives. 

Access Management and Corridor Preservation

Access management makes more efficient use of the existing roadway sys-
tem. Consolidating access points and using frontage roads can protect the 
capacity of a road well beyond that of a similar road lacking access control, 
reducing the need for expansion or replacement. Access management is best 
incorporated into initial project planning and design. This avoids costly future 
expenditures for road expansion or even repurchase of access rights. More 
information concerning access management can be found in Chapter 10, 
Transportation System Safety. 

A related issue is corridor preservation. This entails preserving rights-of-way 
for new or expanded roads in order to reduce the amount of development 
near the property that will be needed for construction. This can greatly reduce 
the cost of projects and shorten the time needed to construct projects. 

21st CENTURY ENABLERS OF TDM

Information in an accessible and timely format for:
 � Construction updates and alternative modes
 � Crashes and alternative routes
 � Emergencies 
 �Weather issues
 � Real-time conditions
 � Real-time weather
 � Transit-carpool availability
 �  Parking pricing
 � Transit and van pool
 � Flexible work schedule
 � Compressed work weeks
 � Telecommuting
 � Satellite work centers
 � Decreased transit fares

Via technologies such as:
 � Cell phones
 � GPS navigation
 � Internet
 � Networks
 � Radio announcements
 � E-payment
 � Dynamic message signs
 � Vehicle to vehicle communication
 � Infrastructure to vehicle communication

Construction of New Lanes

The addition of general-purpose lanes in response to inadequate arterial road-
way capacity has been a mainstay in dealing with congestion in this region. 
Additional general-purpose lanes still need to be added. Volume-to-capacity 
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tively. This compares to general-purpose lane-carrying capacities of 2,000 
vehicles and 2,200 persons per hour.

 � Commuter express bus service should be provided or expanded where it 
already exists.

 � Park-and-ride lots should be provided at a distance of at least five and 
preferably 10 miles from the destination. Capacity of park-and-ride lots 
should total 1,000 spaces now and should be expanded to 2,500 spaces 
along the corridor.  

IMPLEMENTATION PROGRAM

PPACG, as the Metropolitan Planning Organization for the Colorado Springs 
metropolitan area, recognizes that implementation of the majority of conges-
tion management strategies must rest with local operating agencies. In fact, 
most actions can be initiated and implemented without the involvement of 
the MPO. However, there is much to be gained from coordinating these efforts 
so that they reinforce one another and are aimed toward the resolution of 
regional problems.

Through the metropolitan transportation planning process, PPACG will con-
tinue refinement of congestion performance measures, and data-collection 
geography and temporal frequency.

PPACG and associated local governments in the metropolitan planning area 
will participate in the identification of activities to address congestion prob-
lems on individual facilities through established planning processes: the 
transportation improvement program, long-range plan development, congest-
ed-corridor feasibility studies, and the Congestion Mitigation and Air Quality 
Improvement (CMAQ) program. Potential strategy “action packages” are listed 
by geographic level in Table 9-4.

Proposed Actions   
• Identify additional funding to support congestion management. 
• An collaborative Incident Management Plan should be developed by local 

entities throughout the region for the CMP corridors. 

CONCLUSION

The Pikes Peak region can improve performance and reduce congestion using 
an objective-driven and performance-based transportation-planning process 
that specifically considers TSMO strategies. TSMO addresses safety, security, 
mobility, recurring and nonrecurring congestion, and other issues, resulting 

in a mix of infrastructure and operational strategies founded on measurable, 
performance-based regional-operations objectives.
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Table 9-4. Congestion Management Action Packages

Location Action Packages
Downtown Colorado Springs Traffic operations 

Transit improvements
Ridesharing
Parking incentives for alternative modes 
and motorcycles
Auto restricted zones
Bike storage sites
Pedestrian facilities
Traffic signal improvements
Concrete pavement 
Variable work hours

Strategic Regional Corridors Ramp metering
Incident management
Provision of storage space for disabled 
vehicles
Provision of traffic condition information
Selective on-ramp closures
In-vehicle and highway system technology
Direct access to park and rides for transit
Bus/HOV bypasses at ramp meters
Completing gaps in the transportation 
system
Addition of general-purpose lanes

Regionally Significant Routes Trip reduction ordinance
Ridesharing
Parking policies to encourage use of HOV 
and motorcycles
Transit improvements
Telecommunications
Development consistent with transporta-
tion infrastructure

Location Action Packages
Regional Activity Centers Variable work hours

Traffic signal and operations improvements
Ridesharing
Parking management to encourage ride-
sharing and motorcycles
Access to park-and-ride lots
Provision of bike storage facilities
Longer-term land use policies to encourage 
multiple uses at employer concentrations 
and to provide nearby affordable housing

Other Congested Routes Traffic signal improvements
Turn prohibition using medians
Remove unnecessary multiple access points
Retrofit shopping center access to reduce 
delays on arterials
Provide continuous pedestrian facilities
Provide direct pedestrian pathways from 
subdivision to bus routes
Provide bike routes and/or crossings where 
accident potential may be high
Bus pullouts where feasible
Bus shelters
Concrete intersections and bus pads at 
stops to reduce pavement wear
Bicycle racks and storage facilities at subur-
ban park-and-ride locations
Completing gaps in the transportation 
system
Addition of general-purpose lanes

Location Action Packages
Other Principal Arterials Traffic signal improvements to reduce delay

Provision of off-street parking
Reversible lanes
Turn prohibitions
Improve curb radii for bus movements
Bus shelters 
Completing gaps in the transportation 
system
Addition of general-purpose lanes

Intersections Add lanes 
Regional timing 


