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1. Introduction
1.1 Purpose of the CMP
The regional Congestion Management Process (CMP) is a systematic and regionally accepted
approach for managing congestion that provides accurate and up-to-date information on
transportation system performance. As an MPO with a regional population exceeding 200,000,
OahuMPO is required to maintain a CMP as part of its ongoing transportation planning process.
This report is prepared in fulfillment of the requirements of federal regulation 23 CFR Part
450.320 [1].
The purpose of the MPO transportation planning process is to comprehensively consider
possible strategies, evaluate projects from diverse viewpoints, and meaningfully involve key
stakeholders to support strategic regional choices in congestion management, such as
improving roadways, expanding transit capacity, encouraging bicycling, and ensuring safe
walking environments. These congestion management strategies provide a connecting tissue
between the Long-Range Transportation Plan (LRTP), the Transportation Improvement Plan
(TIP), and the regional Intelligent Transportation Systems (ITS). The CMP is strongly connected
to the LRTP by providing a set of congestion management objectives, performance measures,
and strategies that make the plan comprehensive.
The purpose of the 2020 Congestion Management Process (CMP) Report is to identify the
process for collecting congestion data, develop performance measures used to report
congestion data to the public, and guide funding toward projects and strategies which most
effectively address congestion.
1.2 Federal Requirements for a CMP
The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) required metropolitan
planning organizations (MPO) to develop a congestion management system (CMS) to integrate
congestion management into the regional transportation planning process. The 2005 Safe,
Accountable, Flexible, Efficient Transportation Equity Act: a Legacy for Users (SAFETEA-LU),
expanded the CMS requirements through the creation of the Congestion Management Process
(CMP) in regions with more than 200,000 people. Subsequent federal transportation
reauthorizations, including MAP-21 and the FAST Act, both reaffirmed the congestion
management process and expanded strategies for managing travel demand.
These regulations require all reasonable strategies must be analyzed before a capacity
increasing improvement is proposed as a congestion management technique. Federal
regulations (23 CFR Part 450.320) specify an effective CMP should include:
1. Methods to monitor and evaluate the performance of the multi-modal transportation
system, identify the causes of recurring and nonrecurring congestion, identify and evaluate

alternative strategies, provide information supporting the implementation of actions, and
evaluate the efficiency and effectiveness of implemented actions;
2. Defined objectives and performance measures to assess congestion and evaluate
congestion reduction and mobility enhancement strategy effectiveness;
3. Establish a data collection and system performance monitoring program that defines the
extent and causes of congestion, determines the causes of congestion, and evaluates the
efficiency and effectiveness of implemented actions;
4. Identifies and evaluates the anticipated performance and benefits of both traditional and
non-traditional congestion management strategies;
5. Identifies an implementation schedule, responsibilities, and potential funding sources for
each strategy; and
6. Identifies a process for periodic assessment of the efficiency and effectiveness of
implemented strategies.
1.3 History of OahuMPO’s CMP
Congestion management has been a key component of regional transportation planning at
OahuMPO since its formation. Traditionally, the development and update of the CMP is
subsequent to the ORTP. The 2016 State of Congestion on Oahu is the latest OahuMPO’s CMP.
The 2015 Congestion Management Process (CMP), Implementation Policies and Procedures,
complements the CMP with detailed steps of the process suggested by the Congestion
Management Process Guidebook.
1.4 Congestion Management Process TAC Sub-Committee
The CMP TAC Sub-Committee was first recommended in the CMS Procedures and
Responsibilities report prepared in 2001 and reaffirmed by the OahuMPO TAC on April 21,
2015. The CMP TAC Sub-Committee consists of staff from HDOT, DTS, HART, DPP, the
OahuMPO, and other agencies as needed.
Coordination and cooperation among multiple agencies are necessary to ensure that the CMP
functions properly and provides the desired information. The CMP TAC Sub-Committee
coordinates CMP activities and ensures the timely development of CMP products, and provides
technical information to commit-tees.
1.5 Organization of the Report
The remainder of this report is structured according to the following 8 steps from the FHWA
CMP Guidebook [2]:

Step 1. Regional Objectives for Congestion Management
Step 2. CMP Network
Step 3. CMP Multimodal Performance Measures
Step 4. Performance Monitoring Plan
Step 5. Congestion Problems and Needs
Step 6. Congestion Management Strategies
Step 7. Implementing CMP Strategies
Step 8. CMP Strategy Effectiveness
2. Regional Objectives for Congestion Management
The Congestion Management Process (CMP) is the fulcrum around which regional
transportation planning revolves. The goals and objectives for congestion management in the
Oʻahu region are consistent with the Oʻahu Regional Transportation Plan (ORTP), the MPO’s
long-range transportation plan. The ORTP 2045, Ke Ala Imua, which roughly translates to The
Path Forward, contains long-term goals that are necessary for shepherding the region’s future
growth and development. The goals and objectives of the CMP are developed in accordance
with those long-term goals.
The broad long-term regional goals are categorized into seven groups, which are:
1. Improve the safety of the transportation system;
2. Support active and public transportation;
3. Promote an equitable transportation system;
4. Improve the resiliency of the transportation system;
5. Preserve and maintain the transportation system;
6. Support a reliable and efficient transportation system; and
7. Improve air quality and protect environmental and
cultural assets.
The CMP relates directly to the following three of the above ORTP goals:
• Improve the safety of the transportation system (1);
• Support active and public transportation (2); and
• Support a reliable and efficient transportation system (6)
While all facets of regional transportation planning are covered in the ORTP goals, the specific
CMP objectives related to the above four goals are shown in Table 1.
Table 1. ORTP and CMP Objectives

3. CMP Network
This section defines a multi-modal transportation network for applying the CMP on Oʻahu,
which OahuMPO’s Transportation Management Area.
The CMP network is a specific set of roadway links that provide a framework for analyzing
congestion within the region.
The defined network is not necessarily intended to be comprehensive or all-inclusive, as it is
anticipated that new and revised roadway segments will be defined over time as the CMP is
applied to emerging congestion challenges.
3.1 Defining the CMP Network
CMP Network definition began with a review of the previous 2016 State of Congestion on Oahu
study and congestion analysis in the ORTP 2040. Further screening and evaluation of the
region’s freeway corridors, arterial streets, and transit facilities and services was conducted to
develop the final refined CMP Network.
The following steps helped to define the CMP network:
Step 1. Review the National Highway System (NHS) network in the region. The NHS network is
comprised of major interstates, freeways, U.S. highways, and state routes that are essential to
the movement of people and goods. The NHS network is the foundation upon which the CMP
network was established because it is the source network for reporting system performance
under the auspices of federally mandated Highway Performance Monitoring System (HPMS);
Step 2. Review the previous CMP network from the ORTP 2040. The previous CMP network was
reviewed to identify critical corridors from previous CMP efforts. The review resulted in the

identification of the existing and committed (E+C) network relevant for congestion analysis of
projects in the long-range plan;
Step 3. Review the transit network. The refined CMP network considered the location of
existing transit routes and their overlap with the previous 2040 CMP network;
Step 4. Review of Oʻahu Bike Plan (2019) helped in identifying the extent of bikeways and their
relationship with traffic congestion; and
Step 5. Review the National Freight Network (NFN). The NFN is a network of highways
identified as the most critical highway portions of the U.S. freight transportation system. The
refined CMP network considers these freight routes.

The resultant CMP network is provided in Figure 1a to 1d.
Figure 1a: NHS Network

Figure 1b: Existing and Committed Network

Figure 1c: Regional Bike Network

Figure 1d: Transit Stops

4. CMP Multimodal Performance Measures
This section presents the CMP performance measures that will be applied to identify congested
locations, determine the cause of congestion, assess potential solutions, and monitor the
effectiveness of implemented congestion management strategies in the region.
The choice of performance measure is dictated by the FHWA CMP Guidebook [2], federal
transportation performance measures [3], and ORTP goals. The objectives and performance
measures for this report are presented in Table 2 below. The CMP objectives are shown in
relation to the ORTP goal to which they are most closely tied. Performance measures are shown
adjacent to the associated goal and objectives that they track most closely with.
The eleven performance measures are discussed below:
4.1 Percent of Non-Single Occupancy Vehicle (non-SOV) Commute Trips
Work-related trips are mostly made during peak periods, and the majority of commute trips
occur in SOVs, which consume more space on the transportation network than any other mode.
This performance measure assesses the percent of commute trips occurring by non-SOV modes
such as bicycling, walking, transit, and carpooling.
4.2 Vehicle Miles Traveled (VMT)
The number of miles traveled by vehicles reflects separation between origin and destination of
trips. As the region’s population continues to grow, an increase in VMT is expected. Any poly
goal that aims to reduce VMT has environmental benefits through reduced emissions, fuel
usage, roadway wear, and vehicle wear.
4.3 Regional Commute Time
The amount of time workers spend commuting plays a major role in shaping residential and
employment location choice. Urban traffic congestion exacerbates the amount of time spent
commuting.
4.4 Truck Travel Time Reliability (TTTR)
This measure tracks regional freeway freight performance. The TTTR Index was reported for five
different time periods (AM peak 6:00 –10:00am, Midday Peak 10:00am–4:00pm, PM peak
4:00–8:00pm for Mondays through Fridays; 6:00am–8:00pm for weekends; and overnights for
all days 8:00pm–6:00am). For each interstate segment over each time period, TTTR values were
computed as a ratio of the 95th percentile truck travel time to the 50th percentile truck travel
time, and then the highest TTTR value among the five time periods was multiplied by the length
of the segment. TTTR ratios larger than 1.5 are considered unreliable. A regional TTTR index
was generated by summing up all length-weighted TTTR values, and then dividing by the total

length of the interstate segments in the analyzed region. This performance measure is federally
required. The calculation methods and data are published by the FHWA[4].

4.5 Travel Time Index (TTI)
TTI is defined as the ratio of the peak period average travel time to the free-flow travel time
(uncongested travel time) for a given roadway segment. Free-flow values for each road
segment were based on 85th percentile observed speeds for all time periods. The greater the
TTI value, the more congestion it indicates. A TTI of 1.00 indicates vehicles are traveling at freeflow speeds, while one at 1.50 indicates that a 20-minute free-flow trip takes 30 minutes.
Typically, roadways with a TTI greater than or equal to 1.5 are considered congested. The TTI
analysis was done for AM Peak (6:00-10:00 am) and PM Peak (3:00-7:00 pm) periods for all
weekdays in a year. Traffic congestion was categorized into three groups: (1) Heavy (TTI of 1.5
and above); (2) Moderate (TTI between 1.3 and 1.5); and (3) Light (TTI less than 1.3). There is no
federally-defined TTI threshold, so commonly used TTTR threshold of 1.5 is used.
4.6 Level of Travel Time Reliability (LOTTR)
The Level of Travel Time Reliability (LOTTR) measures the reliability of a roadway. LOTTR is
defined as the ratio of the longer travel times (80th percentile) to a “normal” travel time (50th
percentile). The TTTR Index was reported for five different time periods (AM peak [6:00 –
10:00am], Midday Peak [10:00am–4:00pm], PM peak [4:00–8:00pm] for Mondays through
Fridays and 6:00am–8:00pm for weekends).
For each reporting segment, the four LOTTR values are compared to a FHWA threshold value of
1.50. If all four of the LOTTR values are below this threshold, the reporting segment is deemed
to be reliable; if not, it is deemed to be unreliable. An LOTTR of 2.00 means that motorists
should plan for twice the amount of free-flow travel time in order to arrive at their destinations
on time. This performance measure is federally required. The data and methodology for
calculating LOTTR are available at the FHWA[4].
4.7 Roadway Level of Service (LOS)
The Highway Segment Level of Service (LOS) seeks to represent traffic conditions on roadways
where flow is continuous, like on freeways and highways. The highway LOS is a metric that
reflects congestion levels on road sections, according to the available roadway capacity, speed,
and delay experienced. Roadway Levels of Service (LOS) is often measured by Volume to
Capacity Ratios (V/C). Six LOS designations, from A to F, are defined in the Transportation
Research Board’s 2010 Highway Capacity Manual. LOS A represents free-flow conditions; LOS B
through D represent intermediate operating conditions; LOS E denotes intolerable delay; and
LOS F designates congested conditions. Consistent with previous CMPs, LOS E or F are
considered congested for this CMP.

4.8 Transit Ridership
This indicates the use of the transit system and increases may reflect shift from driving, which
causes traffic congestion.
4.9 Miles of Bicycle Path
This factor measures the level of completeness of the regional transportation system with
respect to providing access to alternative modes of transportation. Traffic congestion is greatly
reduced when trips are shifted to non-motorized modes such as bicycling.
4.10 Household and Job Access to Transit
The level to which population and employment are located around the existing transit system
can provide a measure of the connection between transportation and land use, a key factor in
causing traffic congestion. We used FHWA guidebook’s definition of one-quarter and threequarter mile buffer around transit for household transit access and job transit access,
respectively.
4.11 Regional Crash Rate
Traffic congestion and crashes are simultaneously related. High congestion levels can lead to an
increase in traffic incidents due to closer vehicle spacing. Also, the FHWA estimates that “every
minute of incident delay multiplies traffic queues by a factor of four and increases the risk for
secondary crashes by 2.8% for each minute the hazard continues" [5].
Table 2: CMP Goals, Objectives, and Performance Measures

5. Performance Monitoring Plan
This section presents the data for analyzing, and monitoring CMP performance measures
identified in the previous section. Data to support the CMP can come from multiple sources.
Table 3 summarizes the recommended data sources.
Table 3: CMP Data Sources

* Adopted data and methodology from HDOT
(1) DBEDT. State of Hawaii Data Book Timeseries. Section 18 (Table 18.17)
https://dbedt.hawaii.gov/economic/databook/data_book_time_series/

6. Congestion Problems and Needs
This section documents congestion problems in the region based on analysis of how well the
transportation network is performing using the CMP performance measures.
6.1 Percent of non-SOV commute trips
Survey data on commute modes is available from the U.S. Census American Community Survey
(ACS). On the island of Oʻahu, approximately 36 percent of commute trips are non-SOV, of
which carpooling accounted for 40 percent, public transit 23 percent, walking 15 percent,
working from home 11 percent, bicycling three percent, and taxicab, motorcycle, or other
means at 8 percent.
The regional non-SOV share of commute trips is consistent with what exists elsewhere [6]. Our
regional figure of 36% is seven percent more than the average for the top 15 cities, but within
their range of 17 to 51%.

There appears to significant geographic differences in non-SOV mode of transportation to work.
The distribution of non-SOV commute trips for each Development Plan Area (DPA) is shown in
Figure 2 below. The map shows higher carpooling rates for all DPAs, except for Koʻolauloa and
Primary Urban Center (PUC); higher public transit trips in ʻEwa, Primary Urban Center, and
Waiʻanae; above-average bicycling rates in Koʻolauloa, Koʻolaupoko, and Primary Urban Center;
higher rates of walking in Koʻolauloa and Primary Urban Center; and the proportion of other
modes is higher in East Honolulu, Koʻolauloa, Koʻolaupoko, and North Shore.
Figure 2: Non-SOV Trips

6.2 Vehicle Miles Traveled (VMT)
Total and per capita VMT from 1990 to 2018 are shown in Figure 3. Total VMT has been on the
ascendancy since 1990. Factoring total travel by de facto population size allows planners to
determine whether changes in traffic volume are the result of growth in population and/or are
traveling longer distances. As shown in the figure below, growth in population seems to
correlate directly with VMT growth in a significant.
Figure 3: Vehicle Miles Traveled

6.3 Regional Commute Time
According to 2018 ACS data, the average commuter on Oʻahu had a one-way commute of 29
minutes, slightly above the national average of 27 minutes. As shown in Figure 4a, average
commute time has remained fairly constant with a range between 27 and 30 minutes, between
2010 and 2018.
The mode of transportation has a direct impact on commute time. Because nearly two-thirds of
commuters drive alone to work, the regional average commute time (29 minutes) is very close
to the average single occupancy vehicle (SOV) commute time (28 minutes). Public
transportation trips tend to be longer than all mode types, while drive alone trips are
significantly shorter.

Figure 4a: Regional Commute Time Trends

Though average commute time across the region has remained relatively stable over time,
some significant geographic variations exist at DPA level. Generally, the farther commuters are
from the central business district (PUC), the higher the commute times (see Figure 4b). The
data revealed that only the PUC had average commute times that are less than the regional
average. This is because those who live in the PUC are relatively closer to jobs, hence a shorter
commute.
The interaction of commute time and local congestion creates distinct patterns in the region.
The figure further depicts peak-period congestion for each roadway and DPA.
Figure 4b: Distribution of Commute Times and Congestion (Arterial AM Peak)

Figure 4c: Distribution of Commute Times and Congestion (Arterial PM Peak)

Figure 4d: Distribution of Commute Times and Congestion (Freeway AM Peak)

Figure 4e: Distribution of Commute Times and Congestion (Freeway PM Peak)

6.4 Truck Travel Time Reliability (TTTR)
The region’s 2019 average TTTR of 2.54 represents a 13% reduction from the 2018 figure of
2.92. This means truck drivers should plan for about two-and-a-half times the amount of time
it normally takes them in order to assure an on-time arrival to the destination.
As shown in Figure 5, most of the improvement in truck reliability was from Wahiawa, Mililani,
and Kaneohe sections of the freeway. Also, the regional TTTR was slightly greater than the
regional non-commercial vehicle freeway reliability (PTI) of 2.29, indicating that commercial
and non-commercial vehicles experienced about the same level of unreliability. The map below
(figure 7) shows the location of changes in freeway truck reliability in the region.
Figure 5a: TTTR (2018)

Figure 5b: TTTR (2019)

6.5 Travel Time Index (TTI)
The spatial distribution of travel times is shown in Figure 6. Much of the congestion depicted in
this data will be unsurprising to Oʻahu motorists. Overall, the regional congestion was 1.55,
indicating that a 20-minute free-flow trip requires 31 minutes during the peak period. The
difference in the level of congestion for different roadways was non-trivial, with freeways (1.50)
trailing behind arterials (1.57).
The arterial peak-period distribution of congestion was 1.56 and 1.58 for morning and evening
peak-periods, respectively. For freeways, evening peak-period congestion (1.54) was more
pronounced than in the morning (1.46).
Figure 6a: Regional Travel Time Distribution (Arterial AM Peak)

Figure 6b: Regional Travel Time Distribution (Arterial PM Peak)

Figure 6c: Regional Travel Time Distribution (Freeway AM Peak)

Figure 6d: Regional Travel Time Distribution (Freeway PM Peak)

6.6 Level of Travel Time Reliability (LOTTR)
The Level of Travel Time Reliability (LOTTR) is also used to calculate two federal performance
measures for the region, which are reported in the ORTP.
The unreliable locations on the island by the LOTTR measure are:
1. Kamehameha Highway (Haleiwa), Joeseph Leong Highway to Comsat Road;
2. Farrington Highway (Kapolei/Waianae (Nanakuli)), Koio Drive to Hakimo Road;
3. Queen Liliuokalani Freewway (Waipahu/Honolulu (Aina Haina), Kunia Road/Fort Weaver
Road to West Hind Drive;

4. Kalanianaole Highway/Pali Highway (Kailua/Honolulu), Kalanianaole Highway to
depending on where the limit is, it could be: Lunalilo Freeway, South Vineyard
Boulevard, South Beretainia, South King Street, or Nimitz Highway; and
5. Kalanianaole Highway (Honolulu (Hawaii Kai)), Kealahou Street to Lunalilo Home Road
Figure 7: Spatial Distribution of Level of Travel Time Reliability (LOTTR) on Oahu, 2018.
Figure 7: LOTTR

6.7 Roadway Level of Service (LOS)
This section will be updated with 2045 forecast results when all projects are received.
Figure 8: XYZ

Figure 9: ABC

Table 4: XYZ

Table 5: ABC

6.8 Transit Ridership
The decline in transit ridership on Oʻahu is consistent with national ridership trends. Per capita
ridership indicates the use of the transit system relative to total population. Generally, transit
ridership per capita closely follow total ridership, an indication that transit service is keeping
pace with growth in population. Figure 8 shows transit ridership trend in urban Honolulu for
TheBus and Handi-Van.
Figure 10: Transit Ridership Trends

6.9 Miles of Bicycle Path
In addition to the health, environmental, and economic benefits of bicycle usage, it also has
direct and positive effects on reduction in traffic congestion. Measuring the extent of the nonmotorized network helps in understanding how the systems are being used and what
supporting systems are needed to enhance intermodal connectivity.
There are 208 miles of bikeways in Oahu. The distribution of bicycle network miles by type of
facility is shown in Figure 9 below. The graph shows that Shared-Use Path, Bike Lanes, and
Shared Roadways account for about 90% of total bicycle network miles.
Figure 11: Percent of Bicycle Miles

6.10 Household and Job Access to Transit
Household and job accessibility are important concepts in good transit planning since they
depict the level of usage of services. As the maps below highlight, about 70 percent of the
region’s households have access (proximity) to transit. Additionally, 90 percent of the jobs in
the region are accessible by transit. Figure 10a and 10b show the distribution of households
and jobs with access to transit. Further, the figures present the relationship between access to
transit and traffic congestion.
Figure 12a to 12d Distribution of Households:
(each dot is equivalent to 100 people)
Figure 12a: Household Transit Access and Congestion (Arterial AM Peak)

Figure 12b: Household Transit Access and Congestion (Arterial PM Peak)

Figure 12c: Household Transit Access and Congestion (Freeway AM Peak)

Figure 12d: Household Transit Access and Congestion (Freeway PM Peak)

Figure 12e. to 12h. Distribution of Jobs:
(each dot is equal to 100 jobs)
Figure 12e: Job Transit Access (Arterial AM Peak)

Figure 12f: Job Transit Access (Arterial PM Peak)

Figure 12g: Job Transit Access (Freeway AM Peak)

Figure 12h: Job Transit Access (Freeway PM Peak)

6.11 Regional Crash Rate
Regional crash rate was measured by the number of crashes divided by hundred million VMT
and it is reported for each mode. Generally, crashes within the region decreased slightly from
2010 to 2019, as shown in Figure 11a. The crash data show stark inter-modal differences with
cars having at least three times the rate for the next in rank (motorcycles).
Figure 13a: Regional Crash Rate Trends

Since recurring and non-recurring congestion are directly related, it is important to examine colocation of crashes and traffic congestion. Figure 11b shows the proximity of crash location to
traffic congestion.
Figure 13b: Crash Locations and Congestion (Arterial AM Peak)

Figure 13c: Crash Locations and Congestion (Arterial PM Peak)

Figure 13d: Crash Locations and Congestion (Freeway AM Peak)

Figure 13e: Crash Locations and Congestion (Freeway PM Peak)

7. Congestion Management Strategies
This section of the 2020 CMP Report presents a set of strategies that could be implemented in
the region to reduce or mitigate congestion.
Congestion management strategies include a variety of projects, actions, programs, and
strategies that will best mitigate congestion in the region.
7.1 Identifying Strategies
One of the key components of the CMP is to identify a set of recommended solutions to
effectively manage congestion and achieve regional congestion management goals and
objectives. Federal guidance recommends that identification of strategies be based on their
ability to support regional congestion management objectives, meet local context and
relevance, contribute to other regional goals and objectives, and consider the coordination and
collaboration that will be needed to assign jurisdictional responsibility for implementing the
strategies.
An agency must also understand the nature of the need and current operating characteristics of
the system/corridor/project location.

Congestion management strategies may vary depending on:
1. The specific issue or dimension of congestion that needs to be addressed;
2. The objectives to be accomplished through the strategy;
3. Whether the strategy is to be implemented on a new or an existing facility;
4. The availability of right-of-way;
5. Current operational characteristics of the system/corridor/project location; and
6. Environmental and societal concerns.

7.2 Congestion Management Toolbox
Guiding principles for OahuMPO’s CMP suggest that preference be given to demand
management strategies that eliminate or reduce travel, while leaving high-cost capacity serving
single occupant vehicle travel as a last resort. The following is a list of congestion management
strategies for OahuMPO:
1. Transportation Demand Management (TDM) Strategies;
2. Land Use and Growth Management Strategies;
3. Public Transit Improvements;
4. Active Transportation Strategies;
5. Operational Enhancements;
6. Corridor Preservation and Management Strategies; and
7. Capacity Enhancements.
Strategies are detailed in the CMP Toolbox of Strategies shown in Table 6.
Table 6. CMP Toolbox

7.3 Using the Congestion Management Toolbox
The toolbox can be used by project sponsors to identify alternative strategies for addressing
local congestion issues on the CMP network and select the most appropriate strategy (or
package of strategies) that have a reasonable potential for providing benefit to the corridor or
study area being evaluated. If a strategy shows promise, it can be evaluated in detail using the
regional travel demand model.
For larger projects (particularly high cost, capacity-adding projects), the toolbox could be used
to identify CMP strategies that should be incorporated into these projects as part of the project
development process. In terms of benefits, CMP strategies typically will not result in the large
capacity gains typical of capacity expansion projects; however, demand management and
operational strategies could be incorporated into the capacity improvement project to
potentially extend the number of productive years of the facility before additional capacity is
needed.
In many cases, there would be no need to do an independent analysis to fulfill CMP
requirements, since data collection and analysis using the regional travel model, simulation
models, or other tools would take place regardless as part of the project development process.
These analysis results could be translated into CMP performance measures (e.g., reduction in
crash rate, increase in vehicle throughput, reduction in traveler delay, benefit-cost ratio based
on the value of travel time savings, fuel consumption, and emissions reduction, etc.) to support
congestion management efforts.
8. Implementing CMP Strategies
This section documents the programming and implementation process for the CMP. It describes
how CMP projects are programmed and implemented through various components of the
metropolitan transportation planning process, including the Metropolitan Transportation Plan
(MTP), Transportation Improvement Program (TIP), and the Regional ITS Architecture.
The CMP both informs and receives information from the elements of the metropolitan
transportation planning process. Specifics of the relationship to the general planning process
and CMP criteria for evaluating and selecting projects are described below.
8.1 CMP Criteria in Project Selection
The criteria used by OahuMPO to evaluate and select MTP and TIP projects include several
measures that are linked to the CMP. The CMP can be directly linked to nine of the fourteen
MTP project and program evaluation criteria. These eight project evaluation criteria and their
respective MTP goals are:
Goal 1: Improve the safety of the transportation system (Maximum 20 points)

Evaluation Criteria 1.1.1: Increase safety by investing in safety improvements in high crash
areas and projects and programs that intend on improving safety (20 points max.)
Goal 2: Support active and public transportation (Maximum 24 points)
Evaluation Criteria 2.1.1: Increase the share of people using active transportation by investing
in projects and programs that add miles of pedestrian facilities or improve existing pedestrian
facilities (8 points max.)
Evaluation Criteria 2.1.2: Increase the share of people using active transportation by investing
in projects and programs that add miles of bicycle facilities or improve existing bicycle facilities
(6 points max.)
Evaluation Criteria 2.2.1: Increase the share of people taking transit by investing in projects and
programs that support TheBus, Handi-Van, and Rail (8 points max.)
Evaluation Criteria 2.3.1: Decrease the share of people driving alone by investing in projects
and programs that encourage people not to drive alone (2 points max.)
Goal 6: Support a reliable and efficient transportation system (Maximum 12 Points)
Evaluation Criteria 6.1.1: Improve freight reliability by investing in projects on designated
freight routes and programs that intend on improving freight reliability (4 points max.)
Evaluation Criteria 6.1.2: Improve reliability of Interstate and Non-Interstate highways, freight
networks, and transit by investing in projects and programs with the intent of reducing and/or
managing non-recurring congestion and transit delays (4 points max.)
Evaluation Criteria 6.2.1: Improve efficiency by investing in projects on congested corridors,
and corridors with high numbers of transit trips per hour, projects that improve the efficiency
of transit, and programs that intend on improving the efficiency of the transportation system (4
points max.)

8.2 Relationship with the Metropolitan Transportation Plan (MTP)
ORTP 2045, the region’s MTP, provides a framework for the region’s transportation system by
identifying the goals, strategies, and priorities for meeting the region’s transportation needs
through the year 2045. The MTP is a multimodal plan that identifies regionally significant
projects and programs planned for the region using local, State, Federal, and private funds.
Once a project or program is consistent with the MTP, it may be selected for implementation
through inclusion in the region’s TIP, where it proceeds through the project development
process, including environmental review, preliminary engineering, right-of-way acquisition, and
construction/implementation.

The CMP is an integral part of the long-range planning process and relates to the MTP in the
following ways:
• The MTP’s vision statement and goals provide a foundation for the development of
congestion management objectives and performance measures that are applied through the
CMP;
• The CMP provides information on congestion in the region, which can be used by our partners
to identify congested corridors or segments in need of detailed analysis as part of further
corridor studies;
• The CMP Toolbox provides a framework for identifying transportation strategies that
maintain or reduce recurring and non-recurring congestion. Several congestion mitigation
strategies identified in the CMP Toolbox are incorporated into the investment solutions
identified in the ORTP including TDM, traffic operational improvements, public transportation
improvements, ITS, and additional system capacity;
• The CMP does not directly obligate funds, but rather it presents a set of strategies that can be
implemented independently or as part of larger projects and programmed in future MTPs and
TIPs; and
• Following implementation, the CMP provides a mechanism for ongoing system monitoring,
both to assess the performance of the system and to evaluate the effectiveness of the
congestion management strategies that have been implemented.
8.3 Relationship to the Transportation Improvement Program (TIP)
The TIP is a short-range program that contains the highest priority MTP projects and programs
to be funded and implemented in the region over the next four years. The program identifies
Federal, State, and local funding for transportation projects that will be implemented within the
TIP’s four-year timeframe and is developed every three years.
To assist in project prioritization, OahuMPO has developed a project selection process for TIP
that scores, evaluates, and prioritizes transportation improvement projects based on project
evaluation criteria approved by the Policy Board.
The CMP relates to the TIP in the following ways:
• Providing system performance information for use by OahuMPO in evaluating projects
nominated for inclusion in the TIP;
• Providing system performance information for project sponsors, which may influence their
project applications for the TIP;

• The CMP Toolbox identifies alternative congestion management strategies that can be used
to advance transportation projects through the selection process; and
• The current project evaluation criteria for the region includes components that relate to CMP
performance measures, objectives, and goals.
The next TIP (FFYs 2022-2025) update has incorporated the CMP objectives and measures into
the application scoring process used to select and prioritize projects. The CMP is intended to
supplement, not replace, the existing TIP project selection process used by OahuMPO.

8.4 Relationship to the Regional Intelligent Transportation Systems (ITS) Architecture
Once the regional ITS Architecture is updated, we expect it to relate to the CMP in the following
ways:
• The Regional ITS Architecture is an important resource for identifying sources of data in the
region that can support monitoring and reporting of congestion using CMP performance
measures;
• The Regional ITS Architecture can provide technology-related solutions to some of the needs
and deficiencies identified in the CMP. Furthermore, the Architecture’s framework, including
stakeholder and service packages involved, can provide a strategy for smooth deployment of
ITS related projects; and
• Following the above points, all ITS strategies implemented from the CMP Toolbox will be
made consistent with the Regional ITS Architecture. The Regional ITS Architecture and the CMP
Toolbox will be reviewed for consistency and reconciled as necessary when either is updated.

9. CMP Strategy Effectiveness
A variety of analysis tools are available to OahuMPO and its local agency partners to help
evaluate the effectiveness (or potential effectiveness) of congestion management strategies.
These tools are designed to assess the congestion reduction potential of the projects and
strategies carried forward for analysis and screening in the CMP. These tools, and in some cases
combinations of these tools, can be used to identify the impacts of the different strategy types
identified in the toolbox. FHWA’s Traffic Analysis Toolbox [6] provides additional guidance on
selecting tools for congestion analysis.
9.1 Regional Travel Demand Model

OahuMPO’s regional travel demand model is used to support a variety of analytical needs such
as preparation of various system and subarea analyses, including the RTP, TIP, transit projects,
and other technical analysis.
Regional travel demand model outputs (vehicle miles traveled, vehicle hours traveled, and
other measures) can be used to illustrate the location, duration, and extent of congestion for
the region at baseline conditions. The travel demand model can then be used to forecast
conditions for the future network including programmed TIP projects. A review of the forecast
conditions allows the MPO and its partners to identify locations for the application of CMP
toolbox strategies. Regional travel demand model outputs can also be used to assess the
impact of alternative strategies such as the targeting of densified development to specific areas
or corridors and the addition of capacity or a new roadway to the existing network.
Travel demand model outputs can be used as inputs in the Tool for Operations Benefit/Cost
(TOPS-BC) and other tools to calculate a variety of performance measures, to evaluate the
impacts of many of the types of the toolbox strategies and to help allocate benefits to
subregions. Data outputs can include changes in travel times, speed, mode share, or a
reduction in trips for the no-build and build conditions.
9.2 Simulation Models
Simulation models are designed to assess the travel impacts of multimodal and roadway
specific projects. The use of simulation models requires that the analysis area be relatively
constrained to a small subarea of the regional network, usually a corridor or specific project
area. Expansion of the analysis to a broader region would require significantly more resources.
These models are effective in evaluating the buildup, dissipation, and duration of traffic
congestion, and model outputs can be used to calculate measures of effectiveness such as
vehicle/person miles traveled, vehicle/person hours of travel, travel time/queue length,
throughput/delay, emissions, and fuel consumption. Simulation results can be used to conduct
a benefit valuation of individual strategies or set of strategies. Information on calculation of
various measures of effectiveness using simulation outputs is available in FHWA’s Traffic
Analysis Toolbox. Emerging methods for using simulation model outputs to calculate travel time
reliability impacts are detailed in SHRP 2 projects L04, L05 (Technical Reference), and L08.
9.3 HCM Analytical Tools
Analytical/deterministic tools such as Highway Capacity Software are designed to implement
the procedures of the HCM. These tools quickly predict capacity, density, speed, delay, and
queuing on isolated or small-scale transportation facilities, including intersections, urban
streets, alternative intersections, roundabouts, freeway facilities, basic freeway segments,
freeway weaving segments, freeway merge and diverge segments, multilane highways, and
two-lane highways. However, they are limited in their ability to analyze network or system
impacts.

9.4 Traffic Signal Optimization
Traffic signal optimization tools such as Synchro and TRANSYT-7F can be used to develop
optimal signal phasing and timing plans for isolated intersections, arterial streets, or signal
networks. Throughput, signal timing, and turning movements can be examined to develop
and/or evaluate potential solutions to intersection or corridor focused issues. These tools can
be used to develop new signal timing plans or to evaluate geometric changes.
9.5 Tool for Operations Benefit-Cost Analysis (TOPS-BC)
TOPS-BC is one of several sketch planning tools that can be used to evaluate the benefit-cost
ratio of a variety of Transportation System Management and Operations (TSMO) and ITS
strategies. TOPS-BC functions as a spreadsheet and is simple to operate for a wide range of
users. TOPS-BC allows for quick assessments with a limited dataset and can provide a quick,
order of magnitude estimation of benefits and costs for a variety of ITS and operational
strategies. TOPS-BC draws information from the USDOT’s benefit and cost databases allowing
users to pull national results into local decisions. The TOPS-BC spreadsheet and user guide are
both available for download from FHWA’s Planning for Operations website [7].
9.6 TOPS-BC provides users with the following capabilities:
• The ability to investigate the expected range of impacts associated with previous
deployments and analyze many ITS and TSMO strategies;
• A screening mechanism to help identify tools and methodologies for conducting a benefitcost analysis based on analysis needs;
• A framework and cost data to estimate the life-cycle costs of various ITS and TSMO strategies;
and
• A framework and suggested impact values for conducting simple sketch planning level
benefit-cost analysis for ITS and TSMO strategies.
9.7 Vehicle Emissions Modeling Software
The U.S. Environmental Protection Agency (EPA) has developed several spreadsheet-based
analyses tools to evaluate the potential travel and emissions impacts of TDM strategies. These
models are designed to assist an agency in identifying the impacts of these programs at a
systemwide, corridor, subarea, and employer-specific level.
The MOBILE6 vehicle emission factor model, initially developed in 1978 and last updated in
2004, calculates emissions of hydrocarbons, oxides of nitrogen, and carbon monoxide from
passenger cars, motorcycles, and light- and heavy-duty trucks. In 2010, the MOBILE series of
models was replaced by the Motor Vehicle Emission Simulator (MOVES) model as EPA’s official
model for estimating emissions from cars, trucks, and motorcycles. The full modeling system
and documentation are available from the U.S. EPA MOVES website [8].

9.8 TDM Evaluation Models
Vehicle emissions models are often used in conjunction with the Regional Travel Model (for
regionally significant programs) or other tools such as the Center for Urban Transportation
Research Trip Reduction Impacts of Mobility Management Strategies (TRIMMS) tool to
evaluates the impact of TDM program support initiatives, alternative work schedules, telework
and flexible work hours, and worksite amenities on vehicle activity [9].
This information can then be used with the emissions model to estimate the reduction in
emissions that would result from the specific TDM program. Additional guidance can be found
in the EPA publication, Commuter Programs: Quantifying and Using Their Emission Benefits in
SIPs and Conformity.
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List of Acronyms
ACS

American Community Survey

CFR

Code of Federal Regulations

CMP

Congestion Management Process

CMS

Congestion Management System

DBEDT

Department of Business, Economic Development and Tourism

DPA

Development Plan Area

DPP

Department of Planning and Permitting

DTS

Department of Transportation Services

E+C

Existing and Committed

EPA

Environmental Protection Agency

FAST Act

? Fixing America's Surface Transportation Act

FFY

Federal Fiscal Year

FHWA

Federal Highway Administration

HART

Honolulu Authority for Rapid Transit

HCM

Highway Capacity Manual

HDOT

Hawai'i Department of Transportation

HPMS

Highway Performance Monitoring System

ISTEA

Intermodal Surface Transportation Efficiency Act

ITS

Intelligent Transportation Systems

LEHD

Longitudinal Household-Employer Dynamics

LOS

Level of Service

LOTTR

Level of Travel Time Reliability

LRTP

Long-Range Transportation Plan

MAP-21

Moving Ahead for Progress in the 21st Century Act

MOVES

Motor Vehicle Emission Simulator

MPO

Metropolitan Planning Organization

MTP

Metropolitan Transportation Plan

NFN

National Freight Network

NHS

National Highway System

NPMRDS

National Performance Measure Research Data Set

NTD

National Transit Database

ORTP

O'ahu Regional Transportation Plan

PTI

Planning Time Index

PUC

Primary Urban Center

SAFETEA-LU

Safe, Accountable, Flexible, Efficient Transportation Equity Act: a Legacy for Users

SIP

Safety Improvement Program

SOV

Single Occupancy Vehicle

TAC

Technical Advisory Committee

TDM

Transportation Demand Management

TIP

Transportation Improvement Plan

TOPS-BC

Tool for Operations Benefit/Cost'

TRIMMS

Trip Reduction Impacts of Mobility Management Strategies

TSMO

Transportation System Management and Operations

TTI

Travel Time Index

TTTR

Truck Travel Time Reliability

V/C

Volume to Capacity Ratios

VMT

Vehicle Miles Traveled

