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Introduction: 
The Travel Time Monitoring Program functions as an important component of the Congestion 
Management Process (CMP) of the South Western Regional Planning Agency (SWRPA) and South 
Western Region Metropolitan Planning Organization (SWRMPO).  The CMP serves as a tool for 
evaluating the transportation system and the effectiveness of transportation improvements projects over 
time.  The CMP also serves as a tool to identify deficiencies within the system and, in turn, to develop 
priorities for the Long Range Regional Transportation Plan.   
 
In spring 2008, SWRPA expanded the travel time monitoring program to cover an additional highway 
and a larger study area.  The Region’s second busiest highway, CT 15, was added to the monitoring 
program along with I-95.  The study area was enlarged to encompass both the South Western Region and 
the Greater Bridgeport Region.  This was done with the recognition that the recurring congestion problem 
on the Region’s principal highways extends well beyond the Region’s boundaries.   
 
SWRPA’s monitoring program is modeled after similar programs undertaken by other regional planning 
organizations in Connecticut and throughout the nation.  SWRPA greatly appreciates the technical 
assistance and resources provided by the Capitol Region Council of Governments and the Council of 
Governments of the Central Naugatuck Valley.   
 
Objectives:  
The objective of the Travel Time Monitoring Program is to obtain quantitative data measuring travel time 
and delay along the highway network in South Western Connecticut.  Data is obtained using a global 
position system (GPS) device placed in a probe vehicle.  SWRPA uses this data to improve its 
understanding of congestion along major highways and transit routes.  Data products from this program 
support SWRPA’s transportation planning program and CMP and help SWRPA locate “hot spots” and 
recommend improvements that improve the reliability of the transportation system.  This spring, SWRPA 
expanded the monitoring program to CT 15 along with I-95.  It is anticipated that the monitoring program 
will be expanded in the future to cover the region’s other major roadways including the US 1 and US 7 as 
well as important transit routes.  
 
Data collected through this program is supplemented with data made available from the Connecticut 
Department of Transportation’s (ConnDOT) annual Congestion Screening and Monitoring (CSM) report.  
This report presents current and forecast traffic volume and delay data for all state highways. 
 
Background:  
Traffic data is a fundamental component of transportation planning analysis.  Travel time, defined as the 
time required to travel a route between two points, is a basic measure in transportation.  Travel time is a 
concept that is in regular use among a wide variety of audiences, from transportation professionals to 
elected officials to business persons to the traveling public.   
 
‘Congestion’ is defined as “the level at which transportation system performance is no longer acceptable 
due to traffic interference.”1  More simply, congestion means that there are more vehicles using a segment 
of roadway than it was designed for, resulting in slower speeds and delays.   
 
Traffic congestion is widely recognized as a preeminent quality of life issue in South Western 
Connecticut.  Until implementation of the travel time monitoring program in 2007, SWRPA relied 
primarily on congestion data developed by ConnDOT for its annual CSM report.  Through the Travel 
Time Monitoring Program, SWRPA has generated traffic data for I-95 and CT 15 that is accessible to and 
comprehensible by the traveling public.  

                                                 
1 http://www.fhwa.dot.gov/resourcecenter/teams/planning/cms.cfm 



Easton

Monroe

Trumbull

Fairfield

StratfordBridgeport

WestonWilton

Darien

Norwalk

Stamford
Westport

Greenwich

New Canaan

0 2 4 6 81

Miles

−

Figure 1

South Western Region Travel Time Monitoring Program - Spring 2008
Congestion Management Process

Traffic Volume and Volume-to-Capacity Ratio 
 by Route Segment, 2006

Disclaimer: This map is intended for general planning purposes only.
  
Sources: Connecticut Department of Transportation, Highways and Congestion Screening and 
Monitoring Report; Connecticut Office of Policy and Management, Conservation and Development
Policies Plan for Connecticut, Locational Guide Map; Connecticut Department of Public Safety, 
Streets; Connecticut Department of Environmental Protection, Environmental GIS Data for Connecticut. 
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South Western Region Travel Time Monitoring Program - Spring 2008
Congestion Management Process

Traffic Volume and Volume-to-Capacity Ratio 
 by Route Segment, 2030

Disclaimer: This map is intended for general planning purposes only.
  
Sources: Connecticut Department of Transportation, Highways and Congestion Screening and 
Monitoring Report; Connecticut Office of Policy and Management, Conservation and Development
Policies Plan for Connecticut, Locational Guide Map; Connecticut Department of Public Safety, 
Streets; Connecticut Department of Environmental Protection, Environmental GIS Data for Connecticut. 
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I-95 is the South Western Region’s most heavily traveled highway2.  In 2006, daily vehicle miles traveled 
(VMT) on I-95 in the Region are over 3 million and segments of the highway have average daily traffic 
(ADT) in excess of 150,000 vehicles.  By 2030, ConnDOT’s travel model forecasts ADT on I-95 in 
excess of 210,000 vehicles in Greenwich, and 190,000 vehicles Stamford and Norwalk. Traffic volumes 
of this magnitude would result in volume-to-capacity (V/C) ratios greater than 1.5, which is indicative of 
an extremely congested roadway. Already in 2006, 99% of I-95 in the Region was approaching or over 
capacity (V/C > 0.8). 
 
CT 15 is the South Western Region’s second most heavily traveled highway3.  In 2006, daily VMT on CT 
15 in the region are nearly 1.5 million and segments of the highway have ADT in excess of 70,000 
vehicles.  By 2030, ConnDOT’s travel model forecasts ADT on CT 15 in excess of 90,000 vehicles in 
New Canaan and Norwalk.  Traffic volumes of this magnitude would result in V/C ratios approaching and 
in some cases exceeding 1.6, which is indicative of an extremely congested roadway.  Already in 2006, 
the entire length of CT 15 in the Region was approaching or over capacity (V/C > 0.8) 
 
Study Area 
For the spring 2008 travel time monitoring program, SWRPA expanded the study area beyond the 
boundaries of the South Western Region to include I-95 and CT 15 through the Greater Bridgeport 
Region.  This was done with the recognition that congestion along Connecticut’s coastal corridor extends 
beyond the South Western Region into the Bridgeport and New Haven areas.  The larger study area more 
accurately reflects travel behavior in southwestern Connecticut.  For instance, Census journey-to-work 
statistics show that nearly one-fifth of persons working in the South Western Region reside in either the 
Greater Bridgeport or South Central Regions.  In spring 2009, it is anticipated that the travel time 
monitoring program will become a joint effort of SWRPA and the Greater Bridgeport Regional Planning 
Agency (GBRPA). 
 
Method 
With the advent of GPS technologies and GIS applications, detailed travel time data can be easily 
gathered and analyzed.  Probe vehicles equipped with inexpensive, off-the-shelf GPS technology can 
obtain detailed datasets of time, distance, and speed.  Simple analysis using GIS software on a standard 
PC allows these datasets to be studied and presented in a format which is at the same time sophisticated 
and easily comprehensible.   
 
Data was collected on Tuesdays, Wednesdays, and Thursdays.  Mondays and Fridays were avoided 
because traffic on those days is impacted by weekend travel.  Data collection began on May 8, 2008 and 
continued through June 12, 2007.  Spring and fall are generally considered the best months to conduct 
traffic monitoring.  During the winter months, inclement weather can impact both the volume and speed 
of traffic.  During the summer months, primary and secondary schools are not in session and many 
households take vacation, which decreases the volume of traffic on the highways.    
 
Data was collected during both the morning and evening peak hour periods.  Based on hourly traffic count 
data from ConnDOT’s continuous count stations, the morning peak was identified as 6:30 am to 9:30 am 
with the core peak from 7:00 am to 9:00 am.  The evening peak was identified as from 3:30 pm to 7:00 
pm with the core peak from 4:30 pm to 6:30 pm.  High traffic volume during the peak periods is largely 
attributed to trips between home and work.     
 
Other travel time studies, such as the study conducted by the Council of Governments of the Central 
Naugatuck Valley, took into account outside factors that may affect the traffic congestion in the region.  

                                                 
2 Connecticut Department of Transportation: Bureau of Policy and Planning, 2006 Congestion Screening and Monitoring Report, 2006. 
3 Ibid. 



 6

These factors include: incidents, inclement weather, construction work zones, special events, and poor 
signal timing. SWRPA’s monitoring program is focused solely on recurring congestion.  Data was not 
collected during periods of inclement weather.  Data collected while there was an incident on the highway 
was omitted from the final analysis.   
 
Data was collected using a probe vehicle equipped with a GPS device.  SWRPA staff programmed the 
GPS device to log its location every two seconds.  Drivers of the probe vehicles were instructed to 
accurately represent the flow of traffic.  To do so, drivers were instructed to ride in the middle (travel) or 
right lane while maintaining the speed limit or the appropriate speed of traffic.  Offensive or aggressive 
driving, ‘fighting’ traffic, and riding in the fast lane were discouraged. 
 
In order to relate the GPS data to existing highway data, a series of control points were plotted along I-95 
and CT 15 between Greenwich and Stratford using a GIS.  Control points were placed so as to match the 
mile point breaks in ConnDOT’s annual CSM report.  Generally, these mile points are located at 
entrances and exits along the expressway (or intersections along surface roads).  A total of 120 control 
points were plotted along I-95 and 90 control points were plotted along CT 15 between Greenwich and 
Stratford.  The length of highway between two control points is referred to as a highway segment. 
 
After each data gathering ‘run’, the GPS devices track log (a text file) was downloaded onto a computer 
for analysis.  Each log point recorded by the GPS device includes three key pieces of the data: latitude, 
longitude, and time.  The track file was loaded into a GIS and plotted on a map based on the recorded 
latitude and longitude.  This track data was then ‘spatially joined’ to the control points, thereby 
associating each control point with the attribute data of the nearest track point.  The control points and 
associated track data were then saved to a personal geodatabase and labeled with the date, direction, and 
time of day (e.g.  I-95 southbound AM run on May 12, 2008 is labeled as 080512_95_SA).   
 
The resulting data was then output as a table and loaded into a separate spreadsheet, which calculates the 
speed and time per highway segment.  Speed was determined by dividing the length of the segment by the 
time required to travel between the control points that define the beginning and end of the segment.  In a 
few instances where good GPS data was not available (due to tree cover or a lost signal) or a satisfactory 
spatial join was not achieved, the data was reasonably adjusted based on data from the next closest control 
point.  This process was repeated for each travel time run in each direction.  Finally, the individual run 
data for each period and direction were aggregated and averaged.  The averaged data was then brought 
back into a GIS for presentation. 
 
Evaluation: 
That there are delays on I-95 and CT 15 during the peak travel hours should not be a surprise to anyone, 
especially commuters who rely on these roads everyday.  However, the delays on I-95 and CT 15 are not 
as omnipresent as they might seem.  Based on the data generated for this report, it is clear that certain 
segments of these highways seem to produce more delays during peak commuting times.  Notable among 
these delay prone segments are I-95 through Stamford’s central business district (exit 6 – 7), the 
approaches to the US 7 interchanges on both I-95 (exit 15) and CT 15 (exit 39), I-95’s interchange with 
the Sherwood Island Connector in Westport (exit 18), I-95 southbound south of the CT 8 interchange 
(exit 27) and CT 15 southbound through Fairfield (exits 47 – 44).   
 
I-95 Southbound AM  (figure 3) 
Staff collected data from five runs along I-95 southbound in the morning peak.  For the entire 34.54 mile 
corridor from the Housatonic River in Stratford to the New York State line, the average speed was 35 
MPH and the average travel time was 0:59:55.  The slowest run took 1:10:15 and averaged 30 MPH.  The 
slowest stretches include the segment south of the CT 8 interchange in Bridgeport and Fairfield (exit 27 – 
22), the interchange with the Sherwood Island Connector in Westport (exit 18), the interchange with US 7 
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in Norwalk (exit 16 – 14), and the segment through the Stamford central business district (exit 7 – 6).   
Observed travel speeds more closely matched posted speed limits along the segments between Stratford 
and Bridgeport (exit 33 – 27), between Darien and Stamford (exit 11 – 8), and through Greenwich (exit 5 
– 1). 
 
CT-15 Southbound AM  (figure 3) 
Staff collected data from five runs along CT-15 southbound in the morning peak.  For the entire 37.53 
mile corridor from the Housatonic River in Stratford to the New York State line, the average speed was 
33 MPH and the average travel time was 1:07:46.  The slowest run took 1:23:50 and averaged 27 MPH.  
The slowest stretches include the segment through Fairfield (exit 47 – 44) and thereafter through to 
Westport (exit 41), the interchange with US 7 in Norwalk (exit 39), and the segment through New Canaan 
(exit 38 – 36).  Observed travel speeds more closely matched posted speed limits along the segments 
between Stratford and Bridgeport (exit 53 – 49) and between Stamford and Greenwich (exit 35 – 27). 
 
I-95 Northbound PM  (figure 4) 
Staff collected data from five runs along I-95 northbound in the evening peak.  For the entire 34.54 mile 
corridor from the New York State line to the Housatonic River in Stratford, the average speed was 33 
MPH and the average travel time was 1:02:04.  The slowest run on I-95 took 1:24:21 and averaged 25 
MPH.  The slowest stretches include the segment through Stamford’s central business district (exit 6 – 9), 
between Darien and Fairfield (exit 10 – 20) with notable bottlenecks in Darien (exit 10 – 13), at the US 7 
interchange in Norwalk (exit 15) and at the interchange with the Sherwood Island Connector in Westport, 
(exit 18).  Observed travel speeds more closely matched posted speed limits along the segments through 
Greenwich (exit 1 – 5) and between Bridgeport and Stratford (exit 27 – 33). 
 
CT-15 Northbound PM  (figure 4) 
Staff collected data from six runs along CT-15 northbound in the evening peak.  For the entire 37.53 mile 
corridor from the New York State line to the Housatonic River in Stratford, the average speed was 36 
MPH and the average travel time was 1:01:58.  The slowest run took 1:11:09 and averaged 32 MPH.  The 
slowest stretches include a segment in Greenwich (exit 31 north to the Greenwich – Stamford town line), 
through New Canaan (exit 37 – 38), the interchange with US 7 (exit 39) and a segment through Westport 
(exit 42 north to the Westport – Fairfield town line).  Observed travel speeds more closely matched posted 
speed limits along the segments through Greenwich (exit 27 – 31) and between Trumbull and Stratford 
(exit 47 – 53). 
 
 
Table 1.  Travel Time: Summary Results 

Route Direction AM/PM 
# 

Runs 
Mean Travel 

Time 
Min. Travel 

Time 
Max. Travel 

Time 
Mean 
Speed 

Max. 
Speed 

Min. 
Speed 

I-95 S AM 5 0:59:55 0:53:41 1:10:15 35 39 30 
CT 15 S AM 5 1:07:46 0:55:45 1:23:50 33 40 27 
I-95 N PM 5 1:02:04 0:53:17 1:24:21 33 39 25 
CT 15 N PM 6 1:01:58 0:49:28 1:11:09 36 45 32 
Total length of I-95 corridor: 34.54 miles.  Total length of CT 15 corridor: 37.53 miles.     
Source: South Western Region Travel Time Monitoring Program - Spring 2008     

 
 
The two maps on the following pages present the averaged speed data for I-95 and CT 15 southbound in 
the morning and northbound in the evening: 
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Route
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Min. Travel 
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Max. Travel 

Time
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Max. 
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CT 15 1:07:46 0:55:45 1:23:50 33 40 27 5
I-95 0:59:55 0:53:41 1:10:15 35 39 30 5
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Appendix: 
 
Equipment: 
Garmin GPSMAP 76 (2 units) 
 
Data collection & Processing: 
 
A GPS receiver logged the position of the probe vehicle every two seconds.  The attribute data associated 
with the logged point includes the date, time, latitude, longitude, and speed.  The data from a run is output 
from the GPS device as a comma delineated text file, an example of which is displayed below: 
 
type,ident,lat,long,y_proj,x_proj,new_seg,display,color,altitude,depth,temp,time,model,filename 
 
TRACK,ACTIVE LOG,41.16423676,-73.35720965,621152.181640244,832807.55239663,False,False,255,126.61,0,0,8.5.2008 11.56.36,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16421388,-73.35730922,621144.037933806,832780.078064161,False,False,255,126.61,0,0,8.5.2008 11.56.38,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16419141,-73.35739405,621136.015114646,832756.663297639,False,False,255,125.03,0,0,8.5.2008 11.56.40,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16418311,-73.35743629,621133.072748377,832745.011610616,False,False,255,121.88,0,0,8.5.2008 11.56.42,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16417238,-73.35749555,621129.27795858,832728.667381303,False,False,255,120.3,0,0,8.5.2008 11.56.44,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16415730,-73.35756320,621123.914491244,832710.001885853,False,False,255,120.3,0,0,8.5.2008 11.56.46,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16412176,-73.35770468,621111.239353429,832670.955470974,False,False,255,118.72,0,0,8.5.2008 11.56.48,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16407675,-73.35788263,621095.184506057,832621.843017668,False,False,255,118.72,0,0,8.5.2008 11.56.50,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16402847,-73.35807407,621077.964467011,832569.007746521,False,False,255,117.15,0,0,8.5.2008 11.56.52,GPSMAP 76,  
TRACK,ACTIVE LOG,41.16398010,-73.35825386,621060.689173505,832519.379906944,False,False,255,115.57,0,0,8.5.2008 11.56.54,GPSMAP 76,  

 


