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1.0 Introduction 
Designated by action of the Secretary Buttigieg of the US Department of Transportation and Governor 
Lamont of Connecticut, the Waterbury Urban Area became a Transportation Management Area (TMA) in 
bƻǾŜƳōŜǊ ƻŦ нлноΦ ¢ƘƻǳƎƘ ǘƘŜ ǳǊōŀƴ ŀǊŜŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ƛǎ ǎƭƛghtly below the statute defined TMA 
ŘŜǎƛƎƴŀǘƛƻƴ ŀǘ нллΣллл ǊŜǎƛŘŜƴǘǎΣ ǘƘŜ ŀǊŜŀΩǎ ŎƻƳǇƭŜȄ ŀƴŘ ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳΣ ŀǎ ǿŜƭƭ 
as being within a Metropolitan Planning Organization that covers well over 200,000, demonstrated the 
need for the planning process in the Waterbury area to meet the standards of TMAs.   

!ǎ ǊŜǉǳƛǊŜŘ ƻŦ ¢a!Ωǎ ōȅ но /Cw прлΦоннΣ ǘƘƛǎ ǊŜǇƻǊǘ ŘŜǘŀƛƭǎ the congestion management process (CMP) 
that guides decision making within the Waterbury area. As the name suggests, the CMP is not just a single 
report or plan, but a continuous, comprehensive strategy used regularly to inform decisions, prioritize 
projects, and ensure that the federal transportation planning process meets or exceeds federal standards. 
To do this, annual data is gathered and analyzed from within the National Performance Measure Research 
Dataset (NPMRDS), the American Community Survey (ACS), and from the CT Department of 
Transportation (CTDOT), to examine the recurring congestion issues along the major routes throughout 
the TMA and guide strategies to address that congestion.   

The Waterbury TMA is located almost entirely within the Central Naugatuck Valley MPO (CNVMPO), which 
is hosted by the Naugatuck Valley Council of Governments (NVCOG). The Urban Area extends slightly into 
the jurisdiction of the South Central Connecticut Council of Governments (SCRCOG), who were given the 
opportunity to contribute to the TMA-wide CMP. The data included in this report has impacted the TMAs 
transportation project prioritization ǇǊƻŎŜǎǎ ŀƴŘ ǿƛƭƭ ōŜ ǳǘƛƭƛȊŜŘ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ /b±athΩǎ aŜǘǊƻǇƻƭƛǘŀƴ 
Transportation Plan (MTP) when the next update occurs in 2027. The current MTP has already considered 
analysis for the Waterbury ¢a!Ωǎ /at ǿƘƛŎƘ ŎƻǾŜǊǎ ŀŘŘƛǘƛƻƴŀƭ ǳǊōŀƴ ŀǊŜŀs within the MPO. The data and 
methodology for analyzing congestion is consistent with guidance from the Federal Highway 
Administration (FHWA) regarding Transportation Performance Management. 

This TMA-wide CMP will focus on the National Highway System (NHS) roadways located within the 
urbanized area based on the 2020 Census boundary; this includes all or partial coverage of the following 
municipalities: Beacon Falls, Cheshire, Bethany, Middlebury, Naugatuck, Prospect, Watertown, 
Waterbury, Wolcott, and Woodbury. A map depicting the extent of the Waterbury Urbanized Area may 
be found in Figure 3.1. 

The elements of the CMP are as follows: 

¶ Develop regional objectives for congestions management 

¶ Define CMP network 

¶ Develop multimodal performance measures 
o Collect data/calculate performance measures 
o Analyze congestion problems and needs 

¶ Develop Strategies 

¶ Program and Implement Strategies 

¶ Evaluate Strategy Effectiveness 
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2.0 Objectives 
This CMP will provide an analytical process for understanding congestion and developing mitigating 
strategies in the Waterbury TMA.   

The primary objectives will be: 

¶ Determine the highway & transit CMP network 

¶ Calculate current congestion through performance measures 

¶ Develop strategies to reduce congestion 
o Increase Non-Single Occupancy Vehicle usage 
o Increase Level of Travel Time Reliability 
o Increase Truck Travel Time Reliability 
o Decrease Peak Hour Excessive Delay  

3.0 CMP Road Network 
The Waterbury TMA encompasses part of two MPOs in west-central Connecticut: Central Naugatuck 
Valley and South Central. As the MPOs within the TMA are associated with different councils of 
governments, the area is represented in the vast majority by the Naugatuck Valley Council of Government, 
with a very small extension into the South Central Regional Council of Governments.  

As of the 2020 census, there are 199,317 people that live in the Waterbury TMA. Though Waterbury 
remains the employment and population center of the Urban Area, jobs, services, and population are 
increasingly spread out through the TMA. Because of the proximity to larger urban centers, including 
Bridgeport-Stamford, Hartford, New Haven, and New York, many travelers leave the region for work and 
services.  

As seen in Figure 3.1, the region has one interstate highway, Interstate 84, which travels east-west within 
the region. This highway connects Waterbury to Danbury and New York State to the west and to Hartford 
and the Boston Metro Area to the east. The region is also served by a second limited access highway, CT 
Route 8, which connects the region to Torrington and western Massachusetts to the north and Bridgeport 
to the south. In addition to the limited access highways, the TMA is served by US Route 6 and CT routes 
42, 63, 64, 67, 68, 69, and 73, all of which carry large volumes through diverse development patterns, 
passing through low density development, suburban areas, and dense urban centers.   
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Figure 3. 1: Waterbury TMA Road Network,2023 

Transit within the Waterbury TMA plays an important role in addressing existing and future congestion 
issues within the region. With limited space and high concentrations of environmental justice 
ŎƻƳƳǳƴƛǘƛŜǎ ƻŦ ŎƻƴŎŜǊƴ ƛƴ ǘƘŜ ǾƛŎƛƴƛǘȅ ƻŦ ǘƘŜ ǊŜƎƛƻƴΩǎ ƘƛƎƘǿays, significant roadway expansions are 
unlikely, meaning the existing network must be able to carry the demand in fewer vehicles. Within the 
area, CT transit Waterbury operates across the City of Waterbury, Borough of Naugatuck, and towns of 
Middlebury, Watertown, and Wolcott. Also serving the area, CTtransit New Haven operates route 229, 
which provides a connection between the Waterbury Green and the New Haven Green. Express buses are 
operated by CTtransit connecting Waterbury to the Meriden Train Station along route 940 and to 
Downtown Hartford with route 928.  

Transit options affect congestion management measures for the Waterbury TMA road network. As seen 
in Fig 3.2, the Metro North Waterbury Branch Rail (WBL) Line serves the TMA, with stations at Beacon 
Falls, Naugatuck, and Waterbury. To the south, the WBL meets with the New Haven Line in Bridgeport, 
providing connections to the much broader Metro North and CTrail network, as well as connecting to 
!ƳǘǊŀƪΩǎ bƻǊǘƘŜŀǎǘ wŜƎƛƻƴŀƭ {ŜǊǾƛŎŜΦ   
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Figure 3. 2: Transit in the Waterbury TMA, 2023 

This CMP will focus on road segments that are included in the FHWA National Performance Management 
Research Data Set (NPMRDS). This dataset encompasses all segments in the enhanced National Highway 
System along with some additional intersecting road segments.  The analysis of this study will focus on 
the large continuous segments that had reliable data in the NPMRDS for 2019-2023 (Figure 3.3).  
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Figure 3. 3: National Highway System in the Waterbury TMA, 2023 

3.1 Principal Arterials: Interstate  

Interstate 84 
I-84 runs east-west through the town of Middlebury and the City of Waterbury within the TMA. Traveling 
east, I-84 provides access to Hartford and, further, to the Boston area via its interchange with Interstate 
90 just north of the Connecticut-aŀǎǎŀŎƘǳǎŜǘǘǎΩǎ ōƻǊŘŜǊΦ LƴǘŜǊǎǘŀǘŜ сфмΣ ǿƘƛŎƘ ŎƻƴƴŜŎǘǎ L-84 to I-91 
across the center of the state, and the interchange with I-91, provide connections south to New Haven 
and north through central New England, including Springfield, Mass, and cities along the CT river in New 
Hampshire and Vermont. To the west, I-84 connects to New York State, including an interchange with I-
684, the Taconic State Parkway, and New York Route 9, all of which bring traffic south to New York City.  

Throughout the TMA, I-84 fluctuates between two and three travel lanes running in each direction, with 
climbing lanes adding a fourth lane eastbound in eastern Waterbury and adding a 3rd lane westbound in 
western Waterbury. Through downtown Waterbury, near the interchange with CT Route 8, I-84 is a 
stacked structure with frequent weaving movements and limited shoulder space, known locally as the 
MixMaster.   

The congestion scan (Fig 3.4) for I-84 through the TMA shows limited slowdowns, mostly in the area west 
of downtown Waterbury and through the MixMaster structures. Evening congestion, which is 
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demonstrated on the structure in both directions in late evening and early morning, can be attributed to 
the ongoing rehabilitation project that has yielded lane closures and shifts for overnight hours.  

Aside from the congestion in the area around the rehab project, limited congestion occurs in afternoon 
hours in the lead-up to the I-691 interchange just east of the urban area. Recurring congestion at that 
interchange impacts traffic for several miles preceding.     

 

Figure 3. 4: I-84 Congestion Graph 

Interstate 691 
Running east-west through the NVCOG region, I-691 passes through the CNVMPO from Cheshire to the 
Meriden municipal boundary. It is primarily two travel lanes in either direction through the Cheshire area.  
Though it does not cross through the Waterbury TMA, it is affected by congestion near the I-84/Exit 1-2 
intersection. The greatest congestion occurs in the afternoon (4-6 PM) at Exit 1 westbound from I-691 to 
I-84. Eastbound from I-84 to I-691 at Exit 1-2, congestion peaks in the morning (6-9 AM) and in the 
afternoon (4 ς 7 PM). Recurring congestion at Exit 1-2 occurs in both directions between midnight and 3 
AM.  

 

Figure 3. 5: I-691 Congestion Graph 
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3.2 Principal Arterials: Other Limited Access Expressways 

CT Route 8 
CT Route 8 is a north-south limited access expressway and runs north through the region from the Beacon 
Falls-Seymour border to the Watertown-Thomaston border. To the south, Route 8 interchanges with CT 
15 in Trumbull and terminates at Interstate 95 in Bridgeport. To the north, Route 8 terminates as a limited 
access freeway at Route 44 in Winchester before continuing as an arterial north into western 
Massachusetts. The interchange of I-84 and Route 8 is known locally as the MixMaster, an all on-structure 
interchange over the Naugatuck River and downtown Waterbury.  

Route 8 is primarily two travel lanes in either direction through the Waterbury area.  

On Route 8, traffic moves mostly at free-flow speeds through the area, with some delays immediately 
adjacent to the intersection with Interstate 84. Late-night to early-morning congestion in the vicinity of 
Exit 30, in both directions, is likely the result of the significant MixMaster rehab project that impacted 
operations all throughout 2023.  

 

Figure 3. 6: 2023 CT Route 8 Congestion Graph 

3.3 Principal Arterials: Other/NHS 

US Route 6 
US Route 6 is an arterial road that passes through the town of Watertown within the urban area. To the 
west, it travels through Woodbury and Southbury to meet with Interstate 84 just west of the Waterbury 
area. To the east, Route 6 meets Route 8 in Thomaston before continuing east to Hartford. It serves as a 
ŎǊƛǘƛŎŀƭ ƭƛƴƪ ōŜǘǿŜŜƴ ǘƘŜ ǎǘŀǘŜΩǎ ƘƛƎƘǿŀȅ ƴŜǘǿƻǊƪ ŀƴŘ ǎƻǳǘƘŜŀǎǘŜǊƴ [ƛǘŎƘŦƛŜƭŘ /ƻǳƴǘȅΦ wƻǳǘŜ с ŎǊƻǎǎŜǎ ǘƘŜ 
nation, ultimately terminating in Massachusetts to the east and California to the west.    

Within the TMA, Route 6 is a single lane in either direction, passing just north of downtown Watertown. 
Turn lanes are sporadically present, and development along its length varies. There are numerous 
driveways and unsignalized intersections along its length.  

Little disruptive congestion occurs along Route 6 within the boundaries of the Waterbury Urban Area.   
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Figure 3.7 Congestion scan for US Route 6 

CT Route 42 
CT route 42 is a major collector that runs east from Route 67 in Oxford to Route 10 in Cheshire. Through 
the TMA, Route 42 passes through Beacon Falls as a narrow and winding mountain road. Volumes and 
speeds on Route 42 are both relatively low given the geometry and lack of major attractions along its 
length.    

CT Route 63 
CT Route 63 is a principal arterial that runs north-south through the region, beginning south of the TMA 
in New Haven and terminating north at Route 7 just south of the Massachusetts border. Within the 
Waterbury Area, Route 63 passes west of Waterbury through the Borough of Naugatuck and the towns 
of Middlebury and Watertown. Route 63 interchanges with I-84 at interchange 17.  

Through most of the region, Route 63 is one travel lane in either direction, with frequent intersections 
and driveways.  

CT Route 64 
CT Route 64 travels west from Interstate 84 in the west end of Waterbury to an intersection with US Route 
6 in Woodbury. Within the TMA, Route 64 travels through Waterbury and Middlebury as a principal 
arterial of one travel lane in either direction. Turn lanes are infrequent, with most driveways and 
intersections being unsignalized.  

Congestion along Route 64 occurs mostly in the vicinity of the intersection with Route 63 at the 
Middlebury and Waterbury town line.  

CT Route 67 
CT Route 67 is classified as a minor arterial with one travel lane in either direction. It travels through the 
NVCOG from Southbury in the northwest toward Seymour in the southeast, but does not cross the 
Waterbury TMA. Congestion along Route 67 typically occurs in Seymour near the intersection with Route 
8. 
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CT Route 69 
CT Route 69 runs north-south through the NVCOG region from Bristol to Prospect. Within the TMA, Route 
69 is classified as a principal arterial which travels from Wolcott through Waterbury where it intersects I-
84 and then continues through Prospect. Congestion typically occurs in Bristol at the intersection of 
Stillson and Wolcott Streets, and in prospect at the intersection with CT 68. 

CT Route 72 
CT Route 72 is an L-shaped route which crosses the NVCOG region in the north at Plymouth, runs south 
to Bristol where it turns east and crosses Bristol at New Britain. In Plymouth it is classified as a Major 
collector until it intersects with Preston Road. It then becomes a minor arterial until it crosses Route 6 and 
becomes a principal arterial to the Bristol-Plainville municipal boundary. It does not cross through the 
Waterbury TMA. Congestion in Bristol occurs most often at the intersection with West Street, Main Street 
and Forestville Avenue. 

CT Route 73 
CT Route 73 is an east-west principal arterial located entirely within the Waterbury TMA. It runs from 
²ŀǘŜǊǘƻǿƴΩǎ ŘƻǿƴǘƻǿƴΣ ǘƘǊƻǳƎƘ Oakville and terminates at Route 8 in Waterbury. The greatest traffic 
congestion occurs at the intersections of Davis Road and Buckingham Street. 

Unsigned CT Route 847 
Following the construction of the Route 8 expressway, many segments of the old routing remained as 
unsigned state roads. Route 847 represents the former route through Waterbury, and is made up of South 
Main Street, Grand Street, Meadow Street, West Main Street, and Thomaston Avenue, a major north-
south route through the city.  

Traffic moves slowly along most of this route as it passes through some of the densest 
development within the region. The many signalized intersections and unsignalized driveways 
translate to slow average speeds but high levels of reliability.  

4.0 Performance Measures 
Four performance measures were calculated for this Congestion Management Process.   Non-Single 
Occupancy Vehicle (Non-SOV) travel, Level of Travel Time Reliability, Truck Travel Time Reliability, and 
Peak Hour Excessive Delay.  

4.1 Datasets 
Two datasets were used for these four performance measures.  The non-SOV travel was calculated by 
using Census Means of Transportation to Work information.  For this analysis, the information from the 
American Community Survey 5-year estimates from 2019-2023 was used.  

The other three performance measures were calculated using the National Performance Management 
Research Data Set (NPMRDS).  This dataset was procured and sponsored by the Federal Highway 
Administration and made available through the Regional Integrated Transportation Information System 
(RITIS).  The NPMRDS dataset includes speeds and travel times at 5-minute intervals for passenger vehicles 
and trucks on over 400,000 road segments.  Speed and time travel data were collected using millions of 
connected vehicles, trucks, and mobile devices.  

To calculate performance measures, we utilized the new Moving Ahead for Progress in the 21st Century 
Act (MAP-21) tool through the RITIS analytics dashboard.  This widget was developed to easily calculate 

https://www.fhwa.dot.gov/tpm/rule.cfm
https://www.fhwa.dot.gov/tpm/rule.cfm
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performance measures based on standardized geographic areas, including UZAs, that conform with Map-
21 specifications. This tool reduced the amount of processing time and technical expertise needed to 
calculate the final performance measures.  

4.2 Non-SOV 
The non-SOV measure was calculated to assess the use of other modes of transportation besides single 
occupancy vehicle travel in the Waterbury TMA. These other modes include transit, bicycle, or pedestrian 
travel.  

 Methodology: 

The Non-Single Occupancy Vehicle (Non-SOV) measure is the percentage of the population that does not 
drive to work alone, including individuals who carpool or use mass transit.  This metric was calculated 
using 2019, 2020, 2021, 2022 and 2023 American Community Survey (ACS) 5-year estimates. Using the 
census information, the non-SOV measure was calculated using the formula below.  

((Total Number of Drivers ς Number of Drivers that Drive Alone) / Total # Drivers) * 100 = % Non-SOV 

 Results: 

In the Waterbury TMA the Non-SOV measure was 25.45% in 2023. There was a 7.48% increase since 2019 
(Table 4.1; Figure 4.1). 

Table 4. 1: Percent Non-Single Occupancy Vehicle in the Waterbury TMA 

 Total Workforce Drove Alone Non-SOV % NON-SOV 
2019 ACS 5 yr 89,789 73,655 16,134 17.97% 
2020 ACS 5 yr 89,739 71,974 17,765 19.80% 
2021 ACS 5 yr 92,762 72,475 20,287 21.87% 
2022 ACS 5 yr 95,650 72,396 23,254 24.31% 
2023 ACS 5 yr 95,279 71,033 24,246 25.45% 

 

 

Figure 4. 1: Non-Single Occupancy Vehicle Travel in Waterbury TMA 
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4.3 Level of Travel Time Reliability (LOTTR) 
Highway travel time reliability is closely related to congestion and is greatly influenced by the complex 
ƛƴǘŜǊŀŎǘƛƻƴǎ ƻŦ ǘǊŀŦŦƛŎ ŘŜƳŀƴŘΣ ǇƘȅǎƛŎŀƭ ŎŀǇŀŎƛǘȅΣ ŀƴŘ ǊƻŀŘǿŀȅ άŜǾŜƴǘǎΦέ ¢ǊŀǾŜƭ ǘƛƳŜ ǊŜƭƛŀōƛƭƛǘȅ ƛǎ ŀ 
significant aspect of transportation system performance. The FHWA explains the importance of this 
metric: 

ά¢ǊŀǾŜƭ ǘƛƳŜ ǊŜƭƛŀōƛƭƛǘȅ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ǘƻ Ƴŀƴȅ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ ǳǎŜǊǎΣ ǿƘŜǘƘŜǊ ǘƘŜȅ ŀǊŜ ǾŜƘƛŎƭŜ 
drivers, transit riders, freight shippers, or even air travelers. Personal and business travelers value 
reliability because it allows them to make better use of their own time. Shippers and freight 
ŎŀǊǊƛŜǊǎ ǊŜǉǳƛǊŜ ǇǊŜŘƛŎǘŀōƭŜ ǘǊŀǾŜƭ ǘƛƳŜǎ ǘƻ ǊŜƳŀƛƴ ŎƻƳǇŜǘƛǘƛǾŜΦέ1    

Travel time reliability focuses not on ensuring that there is no congestion, but that travelers can regularly 
count on the amount of time it will take to travel a certain route. By improving travel time reliability, even 
without eliminating congestion, travelers can feel more confident in their travel. Operational 
enhancements, condition improvements, and travel demand management can all impact reliability. 
Unfortunately, roadway construction is a significant contributor to low reliability scores.  

Methodology: 

The level of travel time reliability (LOTTR) is expressed as a ratio of the 80th percentile travel time of a 
ǊŜǇƻǊǘƛƴƎ ǎŜƎƳŜƴǘ ǘƻ ǘƘŜ άƴƻǊƳŀƭέ όрлǘƘ ǇŜǊŎŜƴǘƛƭŜύ ǘǊŀǾŜƭ ǘƛƳŜ ƻŦ ŀ ǊŜǇƻǊǘƛƴƎ ǎŜƎƳŜƴǘ ƻŎŎǳǊǊƛƴƎ 
throughout a full calendar year. Segments that havŜ ŀ Ǌŀǘƛƻ ƭŜǎǎ ǘƘŀƴ мΦр ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ άǊŜƭƛŀōƭŜΦέ ¢ƘŜ 
performance measure, as defined in Title 23 CFR 490.507, is the percentage of the person-miles traveled 
on the Interstate section and the non-Interstate NHS that are reliable. 

¶ άbƻǊƳŀƭέ ǘǊŀǾŜƭ ǘƛƳŜ όрлǘƘ ǇŜǊŎŜƴǘƛƭŜύΥ рл҈ ƻŦ ǘƘŜ ǘƛƳŜǎ ŀǊŜ ǎƘƻǊǘŜǊ ƛƴ ŘǳǊŀǘƛƻƴ ŀƴŘ рл҈ ŀǊŜ 
longer. 

¶ 80th percentile travel time: Longer travel times. 80% of the travel times are shorter in duration 
and 20% are longer.  

¶ The longest travel times are in the 100th percentile. 

Travel time reliability data were downloaded using the RITIS platform using the National Performance 
Management Research Data Set (NPMRDS) app MAP-21 tool. Data were available as an annual average 
of travel time and for each period below. 

For each TMC segment, LOTTR was calculated for four time periods:  

¶ AM Peak (Monday-Friday 6 am to 10 am) 

¶ Midday (Monday-Friday 10 am to 4 pm) 

¶ PM Peak (Monday-Friday 4 pm to 8 pm) 

¶ Weekends (Saturday ς Sunday 6 am to 8 pm) 
 
LOTTR is calculated as: 

TMC LOTTRi = (80th percentile travel timei) / (50th percentile travel timei) 

 
1 See the FHWAôs ñTravel Time Reliability: Making It There on Time, All the Timeò at   
https://ops.fhwa.dot.gov/publications/tt_reliability/TTR_Report.htm#WhatisTTR 



   

 Congestion Management Process ς Waterbury Transportation Management Area 
  
 

16 
 

Values for each time period are compared to a threshold of 1.50. If LOTTR was over 1.5 during any of the 
four time periods, the segment was considered unreliable. The person miles traveled for each segment 
was then calculated by multiplying the segment length by the annual traffic (AADT * 365) and the 
occupancy factor (1.7): 

(Length * Annual Traffic * Occupancy Factor) = Person Miles Traveled 

The sum of all the person miles traveled on reliable segments was then divided by the person miles 
traveled on all roadways to provide the percentage of reliability for the Region (Figure 4.2). 

 

Figure 4. 2: Federal Highway Administration LOTTR Example 

 Results: 

The LOTTR (Level of Travel Time Reliability) measure for the region was 96.5%.  That is, 96.5% of the NHS 
person miles traveled were reliable.  The map below shows the NHS segments that were calculated as 
reliable or unreliable (Figure 4.3).  
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Figure 4. 3: Travel Time Reliability for 2023 

By comparison the following targets were adopted by the CTDOT on May 20, 2018. (Table 4.2) and show 
that the interstate performance measures are above the state target: 

Table 4. 2: CTDOT System Reliability Targets 

FHWA Measure for System Reliability:   
Baseline 
Condition 
(State) 

2-year 
targets 
(2020) 

4-year 
targets 
(2022) 

Current 
Condition 
Waterbury 
TMA 

% person-miles of Interstate NHS that are 
άǊŜƭƛŀōƭŜέ 

86.2% 78.6% 78.6% 96.5% 

LOTTR was calculated annually from 2019 ς 2023.  Maps for each year can be found in the appendix. The 
LOTTR index has indicated that in general the Interstate NHS roads are reliable. 
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4.4 Truck Travel Time Reliability (TTTR) 
Freight movement is assessed by the Truck Travel Time Reliability (TTTR) index. The Truck Travel Time 
Reliability metric is the ratio of long travel times (95th percentile) to a normal travel time (50th percentile).  
This measure considers factors that are unique to the trucking industry. The unusual characteristics of 
truck freight include: 

¶ Use of the system during all hours of the day; 

¶ High percentage of travel in off-peak periods; and 

¶ bŜŜŘ ŦƻǊ ǎƘƛǇǇŜǊǎ ŀƴŘ ǊŜŎŜƛǾŜǊǎ ǘƻ ŦŀŎǘƻǊ ƛƴ ƳƻǊŜ ΨōǳŦŦŜǊΩ ǘƛƳŜ ƛƴǘƻ ǘƘŜƛǊ ƭƻƎƛǎǘƛŎǎ ǇƭŀƴƴƛƴƎ ŦƻǊ on-
time arrivals. 

Methodology: 

FHWA defines the reliable TTTR as less than 1.5; the comparison between the 50th and 95th percentiles is 
reliable if it is less than 1.5.  

¶ άbƻǊƳŀƭέ ǘǊŀǾŜƭ ǘƛƳŜ όрлǘƘ ǇŜǊŎŜƴǘƛƭŜύΥ рл҈ ƻŦ ǘƘŜ ǘƛƳŜǎ ŀǊŜ ǎƘƻǊǘŜǊ ƛƴ ŘǳǊŀǘƛƻƴ ŀƴŘ рл҈ ŀǊŜ 
longer. 

¶ 95th percentile travel time: Longer travel times. 95% of the travel times are shorter in duration 
and 5% are longer.  

¶ The longest travel times are in the 100th percentile. 

The TTTR is a measure of truck travel time reliability, not congestion. Segments of the highway that are 
regularly and predictably congested will not have a high TTTR index number. Rather, those segments of 
highway where delays are unpredictable and severe are scored highest. Prioritizing reliability over 
congestion came from stakeholder outreach with the freight industry where predictability was deemed 
more important for scheduling. The TTTR index only applies to roads on the National Highway System. 
The time-period ǿƛǘƘ ǘƘŜ ƘƛƎƘŜǎǘ ¢¢¢w ƛǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƻǾŜǊŀƭƭ ǎŜƎƳŜƴǘΩǎ ¢¢¢wΣ ǿƘƛŎƘ ƛǎ ǿŜƛƎƘǘŜŘ 

by the segment length. The TTTR five statutorily defined time periods are: 

¶ AM peak period (Monday ς Friday 6 am ς 10 am) 

¶ Mid-day period (Monday ς Friday 10am ς 4pm) 

¶ PM peak period (Monday ς Friday 4pm ς 8pm) 

¶ Overnight (All Days 8pm ς 6am) 

¶ Weekends (Saturday ς Sunday 6am ς 8pm) 

TTTR was calculated using truck data from the NPRMDS.  For segments that had no truck travel the travel 
time from all available vehicles was used.  Route 15 was removed from the analysis as trucks are not 
permitted. 
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For each segment the maximum TTTR value over the five time periods was then used to calculate the 
overall TTTR for the region. For each segment the max TTTR was multiplied by the segment length to 
calculate a weighted average.  Then the sum of the weighted averages was divided by the total length of 
the NHS segments to give a final TTTR score.  

Sum (Max TTTR * Segment Length) = TTTR 

Total Length 

 Results 

The Truck Travel Time Reliability for 2023 was calculated to be 1.85 for the region.  Similarly to LOTTR, a 
score of 1.5 represents reliable travel.  (Figure 4.5).  

 

Figure 4. 4: Truck Travel Time Reliability for 2023 

By comparison, the following targets were adopted by the CTDOT on May 20, 2018, and ǘƘŜ ǎǘŀǘŜΩǎ athǎ 

within the following months. As shown in Table 4.3, the Waterbury TMAΩǎ TTTR Index is slightly lower than 
the CTDOT targets:  
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Table 4. 3: CTDOT Freight Reliability Targets 

FHWA Measure for Freight Reliability:   
Interstate NHS 

Baseline 
Condition 
(State) 

2-year 
targets  

4-year 
targets  

Current 
Condition for 
TMA 

Truck Travel Time Reliability (TTTR) Index 1.56 1.95 2.02 1.85 

Over the five-year period reviewed for this report, global events and the COVID-19 pandemic have had a 
significant impact on TTTR. Despite these changes, the 2023 TTTR remains higher than the pre-pandemic 
trend. 

4.5 Peak Hour Excessive Delay (PHED) 
The Peak Hour Excessive Delay measure was calculated to assess recurring congestion during commuting 
hours in the Waterbury TMA.  

 Methodology: 

PHED was calculated using all vehicles available in the NPMRDS between 6 am ς 10 am and 3 pm ς 7 pm 
weekdays from 2022-2024. The PHED measure calculates the amount of person time spent in excessive 
delay.  The calculation compares actual travel speed to the official speed limit of each TMC segment.  
Excessive delay is defined as when the travel speed was below 60% of the speed limit or 20 mph.   

The number of hours of excessive delay were multiplied by the average yearly traffic (AADT * 365) to 
calculate the annual hours of delay per segment.  These were then summed to calculate the annual hours 
of excessive delay for the Region.  Dividing the annual hours of excessive delay for the TMA by the TMAΩǎ 
population provided the annual hours of peak excessive delay per capita.  

 Results : 

Table 4.4: CTDOT Peak Hour Excessive Delay (PHED) Targets 

FHWA Measure for 
Peak Hours Excessive 
Delay (PHED):   
Interstate NHS 

Baseline 
Condition 
(State) 

2-year 
targets  

4-year 
targets  

2022 
Waterbury 
TMA 

2023 
Waterbury 
TMA 

2024 
Waterbury 
TMA 

PHED per Capita **  **  **  2.73 2.87 3.16 

** TMA status was designated in October 2023; to date the CTDOT has not provided baseline conditions or targets for the 
Waterbury TMA. 

The results reflect a total of excessive delay per capita for Interstate 84 from Exit 13 to Exit 27, Interstate 
691 from Exit 1-2 to Exit 4, US 6 from the Plymouth-Bristol municipal boundary to I-84 and CT 8 from Exit 
23 to Exit 41. As reflected in Table 4.4, annual PHED per capita has been slowly increasing between 2022 
and 2024. This suggests drivers of passenger vehicles travel slower than the posted speed limits and spend 
increasing amounts of time in traffic congestion. When the CTDOT establishes PHED targets for the 
Waterbury TMA, Table 4.4 will be updated. 
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5.0 Strategies 
The Congestion Management Process is a data driven approach to develop strategies to mitigate 
congestion.  The performance measures indicate that recurring and non-recurring congestion heavily 
impact the Region, especially in the western half.  The following mitigation strategies are designed to 
improve travel in the Region, and will improve the performance of the transportation system in the next 
CMP by: 

¶ Increasing Non-Single Occupancy Vehicle usage 

¶ Increasing Level of Travel Time Reliability 

¶ Increasing Truck Travel Time Reliability 

¶ Decreasing Peak Hour Excessive Delay  

The following strategies are broken down into the four following categories. Often, these strategies fall 
into more than one category or integrate components from another category.  

¶ Demand Management Strategies 

¶ Public Transportation Strategies  

¶ Traffic Operations Strategies 

¶ Road Capacity  

NVision50, the Metropolitan Transportation Plan for the CNVMPO provides further details on 
programmed projects and strategies. Further implementation of the elements of this congestion 
management process will be included in the 2027 MTP, which will be the first completed since the 
designation of Waterbury as a TMA.  

Corridor Studies, charettes and public engagement, Roadway Safety Audits (RSAs), and numerous 
planning efforts have identified a range of projects that align with the strategies identified within this 
process. Recommendations from these studies will continue to be integrated into the CMP. Corridor 
Studies include:  

In Process: 

¶ Middlebury ς Route 64  

¶ Waterbury Residential Traffic Calming Strategy  

¶ NewMix Planning and Environmental Linkage Study  

¶ Thomaston Avenue RSA  

Completed: 

¶ Naugatuck River Greenway Routing Studies  
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5.1 Demand Management Strategies  
These strategies help to promote alternatives to SOV travel and reduce the number of vehicles on the 
roadway, especially during peak travel periods. Reduction of Vehicle Miles Traveled (VMT) is a key goal of 
the CNVMPO in NVision50, and the strategies to achieve these goals mostly revolve around demand 
management. Actions may not pertain to a specific section of roadway in the CMP analysis but are more 
general practices that can be applied throughout the Region.  Actions include:  

¶ Encourage Access to Transit, Including the First- and Last-Mile 

¶ Multi-Use Trail Improvements 

¶ Complete Streets and other Pedestrian Improvements 

¶ Regional bicycle safety and infrastructure enhancements  

Enhance access to transit:  

¶ Waterbury Station area enhancements, including additional electric vehicle charging, indoor 
ǿŀƛǘƛƴƎΣ ŀƴŘ ŀ ƴŜǿ орлΩ ƘƛƎƘ-level platform with full amenities.   

¶ Relocation of Naugatuck Station to a new site closer to downtown and TOD sites.  

¶ wŜǇƭŀŎŜƳŜƴǘ ƻŦ ǇƭŀǘŦƻǊƳ ŀǘ ǘƘŜ .ŜŀŎƻƴ Cŀƭƭǎ ǎǘŀǘƛƻƴ ǘƻ ŀ ƴŜǿ орлΩ ƘƛƎƘ-level platform with full 
modern amenities.  

¶ Replacement of rail equipment with new dual-power locomotives and modern, comfortable 
coaches.  

¶ Waterbury Line Master Plan ς this ongoing study will identify operational and infrastructure needs 
required to best deliver service. Suggested improvements will include a maintenance and storage 
area along the Waterbury Line, increased frequencies, and potential service expansion to points 
north of Waterbury.  

¶ Park & Ride lot repairs, improvements, and shelter replacement (statewide CTDOT project 
identified in MTP). 

Trail Improvements:  

¶ Naugatuck River Greenway 
o Waterbury 

Á Completion of phase II, which will construct the trail between Eagle Street and 
West Main Street. The addition of waterfront park along the Naugatuck River 
adjacent to Jackson Street will provide additional destinations along the trail.   

Á Complete design of the remaining Waterbury trail sections, connecting West 
Main Street to the Watertown/Thomaston town line, currently underway and 
funded through RAISE.  

o Naugatuck 
Á Complete design and construction of trail spur between the Naugatuck River 

Greenway and the new Naugatuck Train Station, funded through RCPP.  
Á Complete design of trail sections funded through RAISE between Breen Field and 

Waterbury Town Line.  
Á Design trail connection south from Breen Field to Beacon Falls town line.  

o Beacon Falls  
Á Connect existing trail north through the Naugatuck State Forest to connect to 

future trail routing in Naugatuck.    



   

 Congestion Management Process ς Waterbury Transportation Management Area 
  
 

23 
 

o Middlebury  
Á Complete Route 64 Corridor Study to enhance connections between local 

businesses and destinations and Middlebury Greenway.  

Complete Streets and Pedestrian Improvements 

Continue to identify locations for complete streets improvements and bicycle facilities. Several projects 
underway were identified through Road Safety Audits, charettes and corridor/planning studies. This 
collaborative, community-led planning should continue throughout the TMA. Examples of projects 
underway include (but are not limited to):   

¶ NewMix Early Action Projects: 
o Exit 21 Closure ς As part of the closure of exit 21 from I-84 EB, complete streets 

improvements will be made to parts of South Main Street, Leonard Street, Bank Street, 
and Meadow Street in Waterbury. These improvements will focus heavily on additional 
bicycle infrastructure.  

o Grand Street Redesign ς Due to traffic pattern changes, Grand Street will be redesigned 
to ensure slower speeds, add bicycle infrastructure, and improve crossings on this critical 
downtown street.   

¶ Waterbury:  
o Exchange Place Phase II ς this project will add sidewalk and crossing improvements, as 

well as streetscape amenities, to portions of Bank Street, South Main Street, and North 
Main Street in Waterbury.  

o Exchange Place Phase III ς the next phase of the exchange place project will continue 
improvements further down South Main Street, further up North Main Street, and to 
small sections of Brook Street and Scoville Street.   

o West Main Street ς Funded by a federal RAISE award, West Main Street will be 
significantly narrowed, adding bicycle infrastructure, additional sidewalk space, and 
pedestrian amenities, all while focusing on slowing traffic to improve safety.  

o Buckingham Street ς A recently awarded Community Connectivity Grant will bring 
sidewalk and safety improvements to this key commercial street through the south end.   

¶ Naugatuck  
o Maple Street improvements will make connections from the east side of the river to 

downtown and the new train station easier and safer.  
o Church Street ς streetscape and sidewalk enhancements to Church Street, the main 

commercial street through downtown Naugatuck, will make walking downtown more 
comfortable.  

o The currently unnamed new street will be heavily designed for pedestrians to connect 
Church Street and downtown with new developments along Water Street and the new 
train station.  

¶ Watertown: 
o Route 73 streetscape enhancements will make downtown easier to access, as well as 

encourage parking once and walking between destinations.  

¶ Beacon Falls  
o The town of Beacon Falls has begun looking at a series of streetscape improvements 

through the center of town to enhance walkability, especially near the Naugatuck River 
Greenway.  
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5.2 Traffic Operations Strategies 
These strategies focus on improving the functionality of the existing roadway. The corridor studies listed 
above include operations strategies and improvements that should be evaluated as projects are 
implemented. Example strategies include but are not limited to: 

¶ Access management: strategically consolidate, close, or relocate driveways on congested roads. 

¶ Traffic signals: both state-owned and locally owned signals should continue to be modernized, 
upgraded and optimized. Examples include the full upgrade of signals along Route 63 in Naugatuck 
and the implementation of a CMAQ funded signal project in Waterbury.    

¶ Continued evaluation and construction of roundabouts at intersections where appropriate.  

¶ Continue deployment of modern connected ITS systems.  

5.3 Public Transportation Strategies 
Improving public transportation will ideally increase non-SOV travelers and reduce demand on the road 
network. Many of these strategies strengthen the demand management projects above.  

Regional: 

¶ Seamless, statewide bus transit system: includes integrated fares and real-time information 
systems. 

¶ Evaluate Bus Rapid Transit.  

¶ Improve marketing of transit, branch line improvements and connections between transit modes.  

¶ Fixed bus replacements ς battery electric buses. 

¶ Install new bus shelters or upgrade existing shelters. 

Waterbury Branch Line  

¶ Construct high level platform with modern station amenities in Beacon Falls. 

¶ Construct station area renovations, including rehabilitation of building, new commuter parking 
lot, bus bays & intermodal transfer point, information kiosk, high level platforms, accessible 
walkways and heated shelter in Waterbury.  

¶ Relocate the Naugatuck Train Station to a location closer to downtown at Water Street just south 
of Maple Street.  

¶ Purchase three new locomotives and train sets (2 coaches + 1 push-pull) to operate on the WBL 
to expand service.  

¶ Purchase four new locomotives and train sets (2 coaches + 1 push-pull) to operate on the WBL to 
replace old equipment. 

¶ Operations: Expand service along the Waterbury branch line to provide 30-minute headways 

Other Transit  

¶ Implement recommendations of the Waterbury Area Transit Study (WATS) to rationalize routes 
and improve service frequency of the CTtransit Waterbury System. 

¶ Multimodal Fare Technology Improvements 

¶ Design and construct intermodal transit center at the site of the existing Waterbury Rail Station 
to support seamless transfers between modes, improved transfers between CTtransit Waterbury 
routes, and better connect travelers to trip generators in the City. 
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5.4 Road Capacity Strategies 
These strategies alter the roadway to increase capacity.  Such strategies are often expensive and include 
changes to road realignment, intersection improvements, and road widening. Further, significant analysis, 
modeling and design is often necessary before a project can be implemented. Examples from corridor 
studies include:  

¶ I-84 EB Auxiliary Lane between exits 17 and 18; limited auxiliary lane extension to avoid tight 
weaves between the interchange 17 entrance ramp and the interchange 18 exit ramp. 

¶ Highland Avenue at West Main Street redesign to add additional turn lanes and capacity. 

¶ Add second lane to the interchange between I-84 EB and i-691 in Cheshire.  

6.0 Program and Implement CMP Strategies 
9ƭŜƳŜƴǘǎ ǿƛǘƘƛƴ ǘƘƛǎ /at ŀǊŜ ǊŜƎǳƭŀǊƭȅ ŎƻƴǎƛŘŜǊŜŘ ƛƴ b±/hDΩǎ ǇƭŀƴƴƛƴƎ ŀƴŘ ǇǊƻƧŜŎǘ ǿƻǊƪΦ {ǘǊŀǘŜƎƛŜǎ 
considered in this plan will continue to be included into the Metropolitan Transportation Plans that cover 
the TMA, as well as evaluated in the individual projects and studies that look at the network within the 
area. 

7.0 Evaluate Strategy Effectiveness 
To assess strategy effectiveness, annual performance from 2019-2023 was monitored.  System-level 
performance and strategy effectiveness were evaluated for each year from 2019 to 2023, based on the 
process created in the 2018 CMP for Greater Bridgeport and Valley MPO.  

7.1 System-Level Performance 
Performance measures for Non-SOV, LOTTR and TTR were calculated annually from 2019-2023; PHED was 
calculated annually from 20222-2024.    

The strategies in this CMP are designed to reduce congestion by:  

¶ Increasing Non-Single Occupancy Vehicle Usage  

¶ Increasing Level of Travel Time Reliability   

¶ Increasing Truck Travel Time Reliability   

¶ Decreasing Peak Hour Excessive Delay    

Non-Single Occupancy Vehicle Usage (Non-SOV) 

¶ The Non-SOV measure was 25.45% in 2023. There was a 7.48% increase in travel since 2019.  

Level of Travel Time Reliability (LOTTR) 

¶ The LOTTR measure for the region was 96.5%. exceeding the state target.  

Truck Travel Time Reliability (TTTR) 

¶ The TTTR index increased from 1.66 in 2019 to 1.85 in 2023, exceeding the targeted 1.5. 

Peak Hour Excessive Delay (PHED)  

¶ PHED increased from 2.73 hours in 2022 to 3.16 hours in 2024. PHED targets have not yet been 

established for the Waterbury TMA.  
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7.2 Strategy Effectiveness 
As the Waterbury Urban Area was designated a TMA in 2023, this is the first CMP for the region. As 
strategies are analyzed in the coming months, strategy effectiveness will be reported upon in the next 
CMP draft. 

7.3 Monitoring 
As the Waterbury Urban Area was just designated as a TMA for the first time, this is the first CMP for the 
region and thus establishes a baseline to monitor performance measures moving forward. As projects are 
completed, measures can be compared in the project area to gauge their effectiveness.  The MAP-21 
widget provides a quick and effective way to calculate LOTTR, TTTR, and PHED on demand. In addition, as 
the 5-year ACS is updated, non-SOV travel in the TMA can be calculated. 
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Appendix A: Level of Travel Time Reliability Index 
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