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Variable Metric Impacted Current Trend Why?

COVID-
19: Telework/commuting; 

general travel patterns

Vehicle Miles Traveled (VMT)
Peak Hour Excessive Delay (PHED)

Travel Time Reliability (TTR- interstates & non-
interstates)
Truck Travel Time Reliability (TTTR)
Non-SOV Measure

Decrease COVID-19 created new traveling patterns for 
people. Work commutes vary in time and day. 
Telework reduces VMT, and PHED. Non-SOV 
decreases (less carpooling). Leisure travel is 
increasing, which will increase VMT and PHED. 
However, trends can change based on the COVID-
19 infection rates.

Decrease

Increase
Increase
Increase

Vehicle Registrations

Vehicle Miles Traveled (VMT) Increase Connecticut vehicle registrations are increasing in 
the upcoming years. COVID-19 did not impact 
vehicle registration in 2020 and 2021. As a result of 
more vehicles registered, VMT and PHED will 
increase. Non-SOV would decrease from less 
carpooling as people would drive their vehicles.

Peak Hour Excessive Delay (PHED) Increase

Non-Single Occupancy Vehicle (Non-SOV)

Decrease

Weather

Travel Time Reliability (TTR- interstates & non-
interstates)

Decrease
Weather in Connecticut varies by year. Relating to 
snow events, the state could experience mild to 
busy seasons (based on number of snow events).

Truck Travel Time Reliability (TTTR) Decrease

Gas Prices

Vehicle Miles Traveled (VMT) Decrease Gas prices influence how people utilize their 
vehicles. Currently, VMT & PHED would increase as 
gas prices are declining. Non-SOV would decrease 
(less carpooling).

Peak Hour Excessive Delay (PHED) Decrease

Non-SOV Measure
Increase
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Philosophy

• Be conservative- set targets that are achievable.

• Account for factors that influence performance by adjusting overall target.

• Even if not explicitly in the model.

• Omit 2020 and 2021 from trends analysis.

• More of a forecast than a target.

• Besides the CMAQ program, congestion and system reliability do not have 
comprehensive, performance-based programs targeting the measures specifically.
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Statewide 
Performance 
Measures

Congestion Mitigation and Air Quality (CMAQ)

Travel Time Reliability for interstate and non-
interstate

Truck Travel Time Reliability
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Congestion 
Mitigation & 
Air Quality 
(CMAQ)

Overview of the two & four-year targets
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What is CMAQ?

• CMAQ is a Congestion Mitigation & Air Quality improvement program.

• We measure three air quality measures for emissions reduction:

• VOC

• Nox

• PM2.5

• Emissions reduction is cumulative.

• Ability to achieve continual reductions is possible, as long improvement projects are 
in place.
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Emissions Reduction

• Emissions (kg):

• If emissions are reduced in a project, there will be a lower quantity of pollutants in 
the project. (x)

• Emission reduction (kg/day):

• Each day the project is in place, then emissions are lower by x number of kilograms 
of pollutants. (dx/dt)

• Rate of change emission reduction (kg/day/time):

• The measure for CMAQ. A positive number signifies CTDOT is reducing pollutants 
faster than in a previous period. (d2x/dt2)
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CMAQ Analogy
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CMAQ Performance and Target Setting

• CMAQ program has emphasized project with qualitative benefits only, plus 
periodic large projects since 2016.

• Target setting consists of including CMAQ projects that are scheduled to be 
obligated within the performance period.

• 2018-2021: Met PM2.5 4-year adjusted target, missed NOx and VOC targets.

• One project that was expected to be obligated was not ("New Haven various 
signal improvements").

• For next performance period, including projects that we are certain are taking 
place (2022).

• Waterbury Rail Service Expansion.

• Once new projects are obligated, they will be added at the two-year mark 
and targets will be adjusted.
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CMAQ Performance 2018-2021

Footer 12



CMAQ Targets (2023, 2025)
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Travel Time 
Reliability 
(TTR)

Overview of the two & four-year targets
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Level of Travel Time Reliability
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What is Travel Time Reliability?

• Travel Time Reliability (TTR) measures the extent of unexpected delays for drivers on 
interstates and non-interstates.

• The level of TTR as follows:

• Median travel time: 50th percentile.

• Longest travel time: 100th percentile.

• The 80th percentile travel time: worse (longer) than 80% of travelers.

• Level of Travel Time Reliability (LOTTR) equation: 80th percentile / 50th percentile

• A reliable LOTTR: 80th / 50th percentile travel time is less than 1.5.

• Data is collected in 15-minute segments from 6am – 8pm on NPMRDS.
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Level of Travel Time Reliability –
Interstates (met target)
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Level of Travel Time Reliability –
Non-Interstates NHS (met target)
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Travel Time Reliability Forecast 
(Interstates)
• Measure: "Percent of Person-Miles 

Traveled that are Reliable"

• Higher is better

• The calculated targets exclude 2020 and 
2021.

• Forecast identifies no increase (flat) 
to travel time reliability interstates.
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Travel Time Reliability Monthly Trends 
(Interstates)



Travel Time Reliability Forecast Model 
(Interstates)
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Travel Time Reliability Targets 
(Interstates)
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Travel Time Reliability Forecast (Non-
Interstates)
• Measure: "Percent of Person-Miles 

Traveled that are Reliable"

• Higher is better

• The calculated targets exclude 2020 and 
2021.

• Forecast identifies a gradual increase 
to TTR non-interstates.
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Travel Time Reliability Forecast Model 
(Non-Interstates)
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Travel Time Reliability Targets (Non-
Interstates)
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Truck Travel 
Time 
Reliability 
(TTTR)

Overview of the two & four-year targets
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What is Truck Travel Time Reliability?

• Truck Travel Time Reliability (TTTR) index is the measure of travel time reliability on 
the interstate system.

• The measure focuses on freight movement through five periods:

• Weekday

• AM Peak (6am – 10am)

• Midday (10am – 4pm)

• PM Peak (4pm – 8pm)

• Weekend

• Day (6am – 8pm)

• Overnight (8pm – 6am)

• Truck Travel Time Reliability (TTTR) index is a ratio: 95th percentile / 50th percentile.

• Calculated for each segment.

• Higher is worse
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Truck Travel Time Reliability – Interstates 
(met target)
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Truck Travel Time Reliability Forecast

• The calculated targets exclude 2020 and 
2021.

• Forecast identifies an increase to 
Truck Travel Time Reliability.
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Truck Travel Time Reliability Forecast 
Model
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Truck Travel Time Reliability Targets
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UZA 
Performance 
Measures

Summary of Connecticut’s six Urbanized Areas

Peak Hour Excessive Delay

Non-Single Occupancy Vehicle
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The Six UZAs

Overview of the six urbanized areas
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Connecticut’s Six Urbanized Areas 

• Connecticut has six urbanized areas with a population of 200,000 or more:

• Hartford

• New Haven

• Bridgeport – Stamford

• Norwich – New London (includes portion of RI)

• Springfield (shared with MASSDOT)

• Worcester (shared with MASSDOT)
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Connecticut’s Six Urbanized Areas 
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Peak Hour 
Excessive 
Delay (PHED)

Overview of the two & four-year targets
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What is Peak Hour Excessive Delay?

• Peak Hour Excessive Delay (PHED) is the measurement of additional delay over the 
regular delay in rush hour. 

• PHED is calculated by per capita.

• We analyze Connecticut’s peak hours of:

• 6 – 10am

• 3 – 7pm

• Reporting of PHED in urbanized areas are applicable in areas with a population of 
200,000 and above.
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PHED Forecast
• The calculated targets exclude 

2020 and 2021.

• MASSDOT is taking the lead for 
the Springfield and Worcester 
UZAs.

• CTDOT created a Dashboard for 
each UZA containing:

• PHED by speed limit.

• PHED by TMC segments.
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PHED Example Analysis by UZA

39Link to PHED Dashboard
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PHED Forecast Model
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Bridgeport - Stamford

Hartford



PHED Forecast Model
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New Haven

Norwich – New London



PHED Targets
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MassDOT PHED Methodology

43



MassDOT PHED Methodology
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MassDOT PHED Methodology
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MassDOT PHED Methodology
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MassDOT PHED Methodology
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Non-Single 
Occupancy 
Vehicle (Non-
SOV) Measure

Overview of the two & four-year targets
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What is Non-Single Occupancy Vehicle 
(non-SOV)?
• Non-SOV is the measure of people commuting to work utilizing the following means, 

excluding driving alone:

• Public transportation

• Carpooling

• Walking

• Telework

• Other means

• To calculate the measure:

• We use the American Community Survey (ACS 5-Year Estimates).

• Formula: Non-SOV Travel = 100% - % SOV
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Non-SOV Forecast
• The calculated targets exclude 

2020.

• MASSDOT is taking the lead for 
the Springfield and Worcester 
UZAs.
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Non-SOV Forecast Model
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Bridgeport - Stamford

Hartford



Non-SOV Forecast Model
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New Haven

Norwich – New London



Non-SOV Targets
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MassDOT Non-SOV Methodology
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MassDOT Non-SOV Methodology
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Thank you!
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