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Section 1 

Introduction 

This section discusses the study background, goals and objectives, study area, process, and the project team. 

1.1 Study Background 
 
The I-84 Exit 3-8 Danbury project came out as a high-ÐÒÉÏÒÉÔÙ ÐÒÏÊÅÃÔ ÆÒÏÍ ÔÈÅ ÆÉÎÄÉÎÇÓ ÏÆ ÔÈÅ ,ÅÔȭÓ '/ #4 0ÌÁÎ 
ÐÒÅÐÁÒÅÄ ÂÙ ÔÈÅ #ÏÎÎÅÃÔÉÃÕÔ $ÅÐÁÒÔÍÅÎÔ ÏÆ 4ÒÁÎÓÐÏÒÔÁÔÉÏÎ ɉ#4$/4ɊȢ 0ÒÉÏÒ ÔÏ ÔÈÅ ,ÅÔȭÓ '/ #4 0ÌÁÎȟ ÔÈÉÓ 
segment of I-84 was studied as part of the I-84 Corridor Deficiencies/Needs Study, Exits 1-11 in June 20001. 
 
Following the completion of the I-84 Corridor Deficiencies/Needs Study, CTDOT initiated the Draft 
Environmental Impact Statement (DEIS) in 2009-11 which included the I-84 segments from the New York line 
to Waterbury. The DEIS was never published and no further action was taken due to lack of funding.  
 
In 2015, the segment between Exits 3-8 was deemed as an independent utility by the Federal Highway 
Administration (FHWA) i.e. this project has a merit of its own and can be pursued independently of other 
segments in the I-84 ÃÏÒÒÉÄÏÒȢ  )Î ÔÈÅ ÓÁÍÅ ÙÅÁÒȟ ÔÈÅ 'ÏÖÅÒÎÏÒ ÉÎÉÔÉÁÔÅÄ ÔÈÅ ,ÅÔȭÓ '/ #4 0ÌÁÎ ÁÎÄ ÔÈÅ )-84 Exit 3-
8 Danbury project was deemed as a high priority project. 
 

1.2 Study Area 
 
The limits of the project are I-84 between Exits 3 and 8 approximately 6.5 miles in length. In addition, the 
project extends on U.S. Route 7 between Exits 7 and 9 (west portion) and from I-84 to Exit 11 (east portion) 
approximately 1.5 miles in length. Figure 1-1 ÓÈÏ×Ó Á ÓÔÕÄÙ ÁÒÅÁ ÍÁÐ ÈÉÇÈÌÉÇÈÔÉÎÇ ÔÈÅ ÐÒÏÊÅÃÔ ÌÉÍÉÔÓ ÉÎ ȰÒÅÄȱȢ 
 
I-84 is an interstate expressway oriented in an east-west direction between Exits 3 and 8. Within the study 
corridor, I-84 has three lanes in each direction between Exits 3 and 7 and east of Exit 7, it transitions into a 
two-lane highway in each direction. I-84 meets U.S. Route 7 at two interchanges ɀ on the west side at Exit 3 and 
on the east side at Exit 7.  
 
U.S. Route 7 is classified as an expressway within the study corridor. For the purposes of this report, U.S. Route 
7 is referred as Route 7. Within the corridor, Route 7 has primarily two lanes in each direction. The study area 
on Route 7 on the west side extends to Worcester Heights Rd./Miry Brook Road interchange (Exit 7) to the I-84 
merge and on the east side from the I-84 split to about White Turkey Road Extension (Exit 11). I-84 and Route 
7 are combined between Exits 3 and 7.   
 
Other key roadways within the study area include U.S. Route 6 (Mill Plain Road on the west), Route 37 (North 
Street), Route 39 (Main Street), Route 53 (Main Street), Route 805 (Federal Road), and Route 806 (Newtown 
Road).   
 
 

                                                                    

1 I-84 Corridor Deficiencies/Needs Study, Exits 1-11, VHB, June 2000. 

 

 

1.3 Study Goals and Objectives 
 
The project is currently developing a Purpose and Need Statement as part of the National Environmental 
Policy Act (NEPA) process. However, the project, in general, has the following goals and considerations: 
 
¶ Increase highway capacity 
¶ Improve highway access, safety and operations 
¶ Enhance mobility 
¶ Connect City with regional destinations  
¶ Improve multimodal connections 

o Commuter parking 
o Bicycle and pedestrian travel 
o Transit connections 

¶ Improve local and regional commerce and freight mobility 
  
As the study progresses, a Final Purpose and Need Statement will be prepared for review by several agencies 
and key stakeholders. In addition, the study goals and objectives will be identified to address the current and 
future needs of the I-84 Danbury corridor. 
 

1.4 Study Process 
 
The study process has three integral components ɀ Planning Phase, Environmental Phase, and the Community 
Engagement Phase. The Planning phase is the study portion and includes the technical analysis and 
documentation leading to the preliminary engineering. Key elements include the deficiencies/needs 
identification, development of alternatives, alternatives analysis, and selection of a preferred alternative. 
 
The Environmental phase is the preparation of environmental documentation associated with NEPA and 
Connecticut Environmental Policy Act (CEPA) processes. The Environmental Process is tied into the Planning 
Phase as many of the elements of the Planning Phase are included as part of the environmental documentation. 
Key elements include preparation of the Purpose and Need Statement, identification of environmental 
constraints, assessment of alternatives, and notification of a Finding of No Significant Impact (FONSI) or Record 
of Decision (ROD). 
 
The Community Engagement process is critical to both the Planning and Environmental Phase. Under this 
process, public input and consensus is sought towards the identification of a preferred alternative. Key 
elements of this process include identification of stakeholders, preparation of a Project Advisory Committee 
(PAC), and various forms of engagement with neighborhoods and stakeholders. 
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Figure 1-1 Study Area Map 



 

2-1 

Section 2 

Existing Transportation Conditions 

This section discusses the existing transportation conditions in the I-84 study corridor and is broken into the 

following focus areas: 

¶ Traffic Conditions ɀ Section 2.1 and 2.2 discuss existing traffic conditions 

¶ Geometrics ɀ Section 2.3 discusses existing highway geometry 

¶ Structural Conditions ɀ Section 2.4 discusses existing structural conditions 

¶ Geotechnical Review ɀ Section 2.5 discusses geotechnical conditions 

¶ Safety Analysis ɀ Section 2.6 discusses safety analysis 

¶ Multimodal Conditions ɀ Section 2.7 discusses multimodal conditions i.e. pedestrian, bicycle, transit, 

and rail modes 

2.1 Existing Traffic Data 
This section summarizes the existing traffic data collected in the field along I-84, Route 7, and other key 

roadways within the project area. The traffic data was collected in the months of October and November in 

2016. 

2.1.1 Mainline Traffic Counts 
Weekday traffic volumes in 2016 were reviewed during a typical week at the permanent count station on I-84 

at the Old Hawleyville Road underpass (between Exits 8 and 9) in Newtown. Figure 2-1 shows the weekday 

variation in daily traffic volumes along I-84 in eastbound, westbound, and both directions. Based on the traffic 

count volumes, Thursday is about 3 percent and Friday is about 8 percent higher than an average weekday 

daily traffic volume.  

Therefore, traffic counts were collected along I-84 and Route 7 mainlines and ramps using MioVision 

equipment on two separate days ɀ Thursday, October 13 and Friday, October 14, 2016:  

Á I-84 Westbound between Exits 2 and 3 

Á I-84 Eastbound Off Ramp to Route 7 Southbound 

Á Route 7 Northbound to I-84 Westbound 

Á I-84 Westbound Off Ramp to Route 7 Southbound 

Á Route 7 Northbound to I-84 Eastbound  

Á I-84 Eastbound between Exits 5 and 6 

 

 

 

Á I-84 Westbound between Exits 5 and 6 

Á I-84 Eastbound Off Ramp to Route 7 Northbound 

Á Route 7 Southbound Off Ramp to I-84 Eastbound 

Á I-84 Westbound Off Ramp to Route 7 Northbound 

Á Route 7 Southbound Off Ramp to I-84 Westbound 

Á Route 7 Northbound north of I-84 

Á Route 7 Southbound north of I-84 

Á I-84 Eastbound between Exits 8 and 9 

Á I-84 Westbound between Exits 8 and 9 

Á Route 7 Northbound south of Backus Avenue  

Á Route 7 Southbound south of Backus Avenue 
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Figure 2-1 Weekday Variation in Daily Traffic Volumes 
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The above traffic counts were conducted for a 12-hour period between 6 A.M. and 6 P.M. and extrapolated to 

develop a daily count profile for the corridor. Table 2-1 shows the existing (2016) weekday daily, A.M., and 

P.M. peak hour volumes at three (3) locations in the study corridor. 

Table 2-1 Existing (2016) Traffic Volumes ς I-84 

Location 

Weekday Daily Traffic Volume (vehicles per day) 

East West 
Total 

 

West of Route 7 39,600 40,900 80,500 

Between 7s 53,470 55,750 109,220 

East of Route 7 40,800 41,500 82,300 

 Weekday AM Peak Hour Volume (vehicles per hour) 

West of Route 7 1,820 3,750 5,570 

Between 7s 2,810 4,970 7,780 

East of Route 7 2,260 4,050 6,310 

 Weekday PM Peak Hour Volume (vehicles per hour) 

West of Route 7 3,510 2,650 6,160 

Between 7s 4,980 3,700 8,680 

East of Route 7 3,710 2,900 6,610 

  SOURCE: CDM Smith based on MioVision count data. 

A historical comparison of hourly variation in traffic volumes was made using the permanent count station 

on I-84.  In 1998, a planning study was conducted along I-84 between Exits 1 and 111. A comparison of 1998 

and 2016 daily volumes indicate that the traffic volumes jumped up significantly during the peak periods in 

ρωωψ ×ÈÉÌÅ ÉÎ ςπρφ ÔÈÅ ÖÏÌÕÍÅÓ ÓÈÏ×ÅÄ ÓÏÍÅ ȰÆÌÁÔÔÅÎÉÎÇȱ ÅÆÆÅÃÔȢ 4ÈÉÓ ÔÒÅÎÄ ÉÎÄÉÃÁÔÅÓ ÔÈÁÔ ÉÎ ςπρφȟ ÍÏÔÏÒÉÓÔÓ 

are choosing to travel outside of the typical peak hours to avoid congestion in the corridor. Figure 2-2 shows 

a comparison of 1998 and 2016 hourly traffic volumes over the course of a typical weekday. 

2.1.2 Ramp Traffic Counts 
In addition to mainline counts on I-84 and Route 7, automatic traffic recorder (ATR) counts were conducted 

on forty (40) ramps in the study area. Thirty-three (33) ramps were along I-84 and the remaining seven (7) 

on Route 7 in both directions. These traffic counts were conducted over a five-day period including 

weekends. Figure 2-3 shows ramp locations categorized as high (red), medium (yellow), and low (green) 

impact based on the combined peak hour volumes in the weekday A.M. and P.M. peak hour periods.  

2.1.3 Intersection Peak Hour Traffic Volumes 
Turning movement counts (TMCs) were conducted at fifty (50) intersections in the study corridor. Of the 50 

locations, thirty-nine (39) were on I-84 and the remaining eleven (11) on Route 7. TMCs were conducted for 

a 12-hour duration at twelve (12) locations and during the weekday morning and evening peak periods at 

the remaining thirty-eight (38) locations. Weekday morning peak period counts were conducted between 

                                                                    

1 I-84 Planning Study, Exits 1-11, Vanasse Hangen Brustlin, Inc., 2000. 

6:00 and 9:00 A.M. and the weekday evening peak period counts were conducted between 3:00 and 6:00 P.M. 

at the 38 locations in October 2016. 

Figure 2-4 shows intersection locations categorized as high (red), medium (yellow), and low (green) impact 

depending on the peak hour volume. A balanced profile of the study corridor showing mainline and ramp 

volumes along I-84 and Route 7 and intersection flow diagrams is included in the appendix. 

2.1.4 Truck Volumes 
Truck counts on I-84 were obtained through vehicle classification counts collected using MioVision. The 

Miovision data classifies vehicles based on the Federal Highway Administration (FHWA) classification system 

which consists of 13 vehicle classifications. TÈÅ 3ÉÎÇÌÅ 5ÎÉÔ ÁÎÄ Ȱ!ÒÔÉÃÕÌÁÔÅÄȱ 4ÒÕÃË ÃÌÁÓÓÉÆÉÃÁÔÉÏÎÓ ÉÎ -ÉÏÖÉÓÉÏÎ 

mimic FHWA Classes 5-13. The percentages calculated below are based on those classifications in Miovision. 

Table 2-2 shows the weekday daily, A.M., and P.M. truck percentages at three (3) locations in the study 

corridor. 

Table 2-2 Existing (2016) Truck Percentages ς I-84 

Location 
Weekday Daily 

East West 

West of Route 7 6% 11% 

Between 7s 9% 7% 

East of Route 7 11% 12% 

 Weekday AM Peak 

West of Route 7 10% 8% 

Between 7s 11% 7% 

East of Route 7 14% 9% 

 Weekday PM Peak 

West of Route 7 5% 9% 

Between 7s 5% 7% 

East of Route 7 7% 10% 

  SOURCE: CDM Smith based on MioVision count data. 

2.1.5 Travel Time and Speed Surveys 
Travel time and speed data was gathered using three sources ɀ Global Positioning System (GPS) recorder, 

National Performance Management Research Data Set (NPMRDS), and INRIX data.  
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Figure 2-2 Historical Comparison of Weekday Hourly Volumes ς I-84 

  

1998 2016 Source: (1) 1998 traffic volume data, I-84 Planning Study, Exits 1-11, Vanasse Hangen Brustlin, Inc., 2000. 
(2) 2016 traffic volume data, Connecticut Department of Transportation. 
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Figure 2-3 I-84 Existing (2016) Ramp Traffic Volume Data 
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Figure 2-4 I-84 Existing (2016) Intersection Traffic Volume Data 
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The GPS recorder data was obtained by conducting field travel time runs using GPS equipment during the 

weekday morning (7-9 AM) and evening peak periods (4-6 PM). A minimum of three (3) travel time runs were 

conducted in each direction during those peak periods in November 2016. The following travel paths were 

used in the travel time runs: 

I-84 Eastbound Runs  

Á Start at Exit 2 (Old Ridgebury Road) and end at Exit 9 (Route 25 underpass) 

Á Start at Exit 2 (Old Ridgebury Road) and end at Route 7 southbound (Wooster Heights underpass) 

I-84 Westbound Runs  

Á Start at Exit 9 (Route 25 underpass) and end at Exit 2 (Old Ridgebury Road) 

Á Start at Exit 9 (Route 25 underpass) and end at Route 7 northbound (White Turkey Road - Exit 11) 

Route 7 Northbound Runs  

Á Start at Wooster Heights underpass and end at I-84 westbound Exit 2 (Old Ridgebury Road) 

Route 7 Southbound Runs  

Á Start at White Turkey Road (Exit 11) and end at I-84 eastbound Exit 9 (Route 25 underpass) 

NPMRDS stands for the National Performance Management Research Data Set. It is essentially a repository of 

vehicle probe data set for average travel times in 5-minute increments obtained by the Federal Highway 

Administration (FHWA). The travel time data is provided by HERE traffic. For the subject I-84 corridor, HERE 

travel time data was obtained during the weekday A.M. and P.M. peak periods based on the entire 2016 dataset.   

INRIX is a repository of information about roadway speeds and vehicle counts collected via mobile phones and 

other sources equipped with GPS devices. This information is processed to get vehicle travel times, vehicle 

delays, congestion hot spots, origin-destinations, and a variety of other performance measures. For the subject 

I-84 corridor, INRIX travel time data was obtained during the weekday A.M. and P.M. peak periods based on 

2016 data.   

Table 2-3 summarizes travel times on I-84 between Exits 3 and 8 in the eastbound and westbound directions 

based on the three (3) methods. 

 

 

 

 

Table 2-3 Existing (2016) Travel Times ς I-84 

 
Weekday AM Peak Period 

 NPRMDS INRIX 

Direction GPS (1) 11-Nov Average (3) 11-Nov Average (3) 

Eastbound 05:11 07:07 07:17 05:29 05:30 

Westbound 05:27 08:10 10:07 05:56 06:47 

 Weekday Off Peak Period 

 GPS NPRMDS (Average) INRIX (Average) 

Eastbound - 07:27 05:38 

Westbound - 08:27 05:56 

 
Weekday PM Peak Period 

 NPRMDS INRIX 

Direction GPS (2) 10-Nov Average (3) 10-Nov Average (3) 

Eastbound 08:34 19:39 15:18 09:37 10:50 

Westbound 06:18 08:58 08:50 06:15 06:12 

 Note: (1) Weekday A.M. travel time runs were conducted on November 11, 2016. 
            (2) Weekday P.M. travel time runs were conducted on November 10, 2016. 

            (3) Average weekday travel times in 2016. 
 

Based on the three (3) methods of travel time data collection, the following observations were made:  

Á GPS travel times were conducted on a single day of runs in November and therefore, they may not 

representative of an average condition. When comparing the travel times on the same day in the three 

methods of collection, GPS and INRIX travel times were close to each other; however, the NPMRDS travel 

times were significantly higher. This discrepancy could be attributed to the longer TMC segment lengths 

in NPMRDS compared to the INRIX. TMC is a location in the travel network over which vehicle probe data 

is collected to obtain speed and travel times.  

Á When comparing the average weekday travel times in INRIX and NPMRDS, the travel times are higher by 

2 minutes or more in NPMRDS than the INRIX. When incidents occur during peak periods, the NPMRDS 

data tends to report much longer time travel times than INRIX because the congestion backups affect the 

calculations in NPMRDS with longer segment lengths. 

Á In summary, weekday A.M. peak period travel time between Exits 3 and 8 is about 6-10 minutes in the 

westbound direction based on the three data sources. 

Á In summary, weekday P.M. peak period travel times between Exits 3 and 8 is about 8-11 minutes in the 

eastbound directions based on INRIX and GPS data.  

Á Weekday off-peak travel times between Exits 3 and 8 is about 6 minutes based on INRIX and about 7-8 

minutes based on NPMRDS data. 

Travel time and heat maps based on the three sources of data are included in the Technical Appendix. 
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2.1.6 Origin and Destination Surveys 
Origin and destination (O-D) surveys were conducted by SkyComp using time lapse aerial photography (TLAP) 

supplemented with INRIX analytics.  Using the photos collected using TLAP, a sample of vehicles at selected 

origin points were tracked until they exited the study area at either an off-ramp or the I-84 mainline.  A more 

detailed description of the origin destination survey methodology is provided in the Appendix. TLAP survey 

flights were conducted on the morning and evening of Friday, October 14, 2016 during the weekday morning 

and afternoon peak hour period respectively.  TLAP data was obtained by vehicle class i.e. light, medium, and 

heavy vehicles. TLAP results were compiled in the peak direction only. For the off-peak direction, INRIX data 

was utilized to determine the origin-destination patterns. INRIX data was also used to obtain weekday 

(Tuesday through Thursday) peak period origin and destination patterns. 

The following sites were sampled for O-D validation: 

1. I-84 eastbound mainline (from points west of the survey area) between 7:15 and 8:45 a.m. 

2. I-84 eastbound at I-84/Route 7 merge between 4:15 and 5:45 p.m. 

3. Route 7 northbound at I-84/Route 7 merge between 4:15 and 5:45 p.m. 

4. I-84 westbound at I-84/Route 7 merge between 7:15 and 8:45 a.m. 

5. Route 7 southbound at I-84/Route 7 merge between 7:15 and 8:45 a.m. 

Following the review of the Friday data collected on October 14, 2016, supplemental data for all working 

Fridays in 2016 were gathered from INRIX to confirm travel patterns. A comparison of O-D data from an 

average Friday with the data from an interior weekday (Tuesday through Thursday) indicated that Friday 

patterns are quite different than the interior weekday conditions, in that a lot more of the trips on this portion 

of I-84 are local trips.  

In addition, weekday off-peak O-D data was also obtained to understand travel behavior in the off-peak 

periods. The results of the O-D surveys for the weekday (Tuesday through Thursday) are described in the 

following sections by time periods. The results of the Friday O-D surveys are included in the Technical 

Appendix. 

2.1.6.1 I-84 Origin-Destination Patterns 

Figures 2-5 through 2-7 show O-D patterns derived from the TLAP survey for an average weekday for all 

traffic entering and exiting I-84 between Exits 3 and 8.  These graphics show the O-D patterns for all vehicle 

classes (auto, trucks) combined.  Individual O-D patterns are presented in the Technical Appendix. 

Weekday A.M. Peak Period ɀ As shown in Figure 2-6, during the A.M. peak period, in the eastbound direction, 

approximately 44 percent of the traffic using I-84 within the study area is going through on I-84 and the 

remaining 56 percent of the traffic is locally oriented, entering or exiting I-84 via Route 7 or local streets.  In the 

westbound direction, approximately 43 percent of the traffic is traveling through on I-84 and the remaining 57 

percent of the traffic is entering and exiting I-84 via Route 7 or local streets.  

Weekday Off-Peak Period ɀ As shown in Figure 2-7, during the off-peak period, in the eastbound direction, 

approximately 28 percent of the traffic using I-84 within the study area is going through on I-84 and the 

remaining 72 percent of the traffic is entering and exiting I-84 via Route 7 or local streets.  In the westbound 

direction, approximately 36 percent of the traffic is going through on I-84 and the remaining 64 percent of the 

traffic is entering and exiting I-84 via Route 7 or local streets.  

Weekday P.M. Peak Period - As shown in Figure 2-8, during the P.M. peak period, in the eastbound direction, 

approximately 53 percent of the traffic using I-84 within the study area is traveling through on I-84 and the 

remaining 47 percent of the traffic is entering and exiting I-84 via Route 7 or local streets.  In the westbound 

direction, approximately 51 percent of the traffic is going through on I-84 and the remaining 49 percent of the 

traffic is entering and exiting I-84 via Route 7 or local streets.  

In summary, the current travel patterns on I-84 indicate that a significant portion of the traffic using I-84 within 

the study corridor is local (about 50 percent or more) during peak and off-peak periods.  

2.1.6.2 Route 7 Origin-Destination Patterns 

Figures 2-8 through 2-10 show the O-D patters for traffic using Route 7 in the Danbury area. 

Weekday A.M. Peak Period - As shown in Figure 2-9, during the A.M. peak period, in the eastbound direction, 

approximately 26 percent of the traffic entering I-84 at Exit 3 is going through on Route 7, approximately 24 

percent of the traffic continues on I-84 to the east and remaining the 50 percent of the traffic is oriented 

towards local interchanges.  In the westbound direction, approximately 36 percent of the traffic entering I-84 

from Route 7 at Exit 7 is going through on Route 7, while approximately 40 percent of the traffic continues on I-

84 to the west, and the remaining 24 percent of the traffic is oriented towards local streets.   

Weekday Off-Peak Period - As shown in Figure 2-10, during the off-peak period, in the eastbound direction, 

approximately 24 percent of the traffic entering I-84 at Exit 3 is going through on Route 7, approximately 59 

percent of the traffic continues on I-84 to the east, and the remaining 17 percent of the traffic is oriented 

towards local streets.  In the westbound direction, approximately 44 percent of the traffic entering I-84 from 

Route 7 at Exit 7 is going through on Route 7, approximately 34 percent of the traffic continues on I-84 to the 

west, and the remaining 22 percent of the traffic exits to local streets.    

Weekday P.M. Peak Period - As shown in Figure 2-11, during the P.M. peak period, in the eastbound direction, 

approximately 26 percent of the traffic entering I-84 at Exit 3 is going through on Route 7, approximately 19 

percent of the traffic continues on I-84 to the east, and the remaining 55 percent of the traffic is oriented 

towards local streets.  In the westbound direction, approximately 32 percent of the traffic entering I-84 from 

Route 7 is going through on Route 7, approximately 34 percent of the traffic continues on I-84 to the west, and 

the remaining 34 percent of the traffic is oriented towards local streets.    

In summary, the current travel patterns indicate that a significant portion of the traffic entering Route 7 from the 

west is oriented towards local street exits while the Route 7 traffic entering from the east is oriented towards 

Route 7 and I-84.   
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Figure 2-5 I-84 Average Weekday Origin and Destination Data ς Weekday A.M. Peak Period 
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Figure 2-6 I-84 Average Weekday Origin and Destination Data ς Weekday Off Peak Period  
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Figure 2-7 I-84 Average Weekday Origin and Destination Data ς Weekday P.M. Peak Period  
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Figure 2-8 Route 7 Average Weekday Origin and Destination Data ς Weekday A.M. Peak Period 
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Figure 2-9 Route 7 Average Weekday Origin and Destination Data ς Weekday Off Peak Period 
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Figure 2-10 Route 7 Average Weekday Origin and Destination Data ς Weekday P.M. Peak Period 
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2.1.7 Vehicle Occupancy Counts 
Vehicle occupancy counts on I-84 were conducted on Thursday, November 3, 2016 during the weekday A.M 

peak. mid-day, and P.M. peak periods. Vehicle occupancy data was obtained by lane in each direction of travel 

and is only a representative sample of the traffic in each direction. It should be noted that the total count is not the 

actual traffic volume in that time period.  Table 2-4 summarizes the vehicle occupancy data based on the data 

collected in the field in the eastbound direction.  

Table 2-4 Vehicle Occupancy Data ς I-84 Eastbound Data 

Occupancy 
AM Peak Mid-day PM Peak 

Count Percent Count Percent Count Percent 

1 144 86% 136 83% 195 89% 

2 22 13% 24 15% 22 10% 

3 or more 1 1% 3 2% 1 1% 

TOTAL 167 100% 163 100% 218 100% 

Note: Based on field data collected on November 3, 2016. 

Single occupant vehicles constitute about 89 percent of the traffic during the P.M. peak period in the eastbound 

direction (commuter peak direction), while two-occupant vehicles constitute about 10 percent of eastbound 

traffic, and the remaining 1 percent of traffic contains 3 or more occupants. 

Table 2-5 summarizes the vehicle occupancy data based on the data collected in the field in the westbound 

direction. 

Table 2-5 Vehicle Occupancy Data ς I-84 Westbound Data 

Occupancy 
AM Peak Mid-day PM Peak 

Count Percent Count Percent Count Percent 

1 161 91% 161 81% 202 87% 

2 12 7% 31 16% 27 11% 

3 or more 3 2% 6 3% 4 2% 

TOTAL 176 100% 198 100% 233 100% 

Note: Based on field data collected on November 3, 2016. 

In the A.M. commuter peak period, single occupant vehicles constitute about 91 percent of the westbound 

traffic, two-occupant vehicles constitute about 7 percent, and the remaining 2 percent of traffic are vehicles 

with 3 or more occupants.  It is generally expected that the mid-day and P.M. peak periods have higher shares 

of carpools since the most non-commute trips (such as shopping and personal business trips) occur outside the 

A.M. peak period. 

Once the model network and the TAZs were established, the model was validated for accuracy by confirming 

cutline volumes along I-84 and different portions of the study area. The cutline volume comparison is between 

the TDM volumes vs. actual field counts. A detailed explanation of the TDM development process and validation 

along with supporting documentation is provided in the Technical Appendix. 

2.2 Existing Traffic Operations 
This section discusses the development of the traffic simulation model using VISSIM and the results of the 

traffic operations analysis for the mainline segments, ramps, and intersections. 

2.2.1 Existing Travel Demand Model 
A study area Travel Demand Model (TDM) was developed using the Citilabs Cube modeling platform for the 

purposes of forecasting future traffic volumes. Data from the latest version of the statewide travel demand 

model maintained by CTDOT was obtained for this study.  The model represents the roadway network as links, 

which are connected by nodes, which represent intersections.  Traffic analysis zones (TAZ), which generally 

share geographic boundaries with census blocks in Danbury, are used to estimate and forecast population, 

households, and employment within each TAZ.  These socioeconomic variables are used to estimate the 

number of trips generated each day from each TAZ and used to estimate the level of travel interaction between 

zones.  In addition to ÉÎÃÏÒÐÏÒÁÔÉÎÇ #4$/4ȭÓ ÎÅØÔ ÇÅÎÅÒÁÔÉÏÎ ÈÉÇÈ×ÁÙ ÎÅÔ×ÏÒËȟ ×Å ÒÅÖÉÅ×ÅÄ ÁÎÄ ÒÅÆÉÎÅÄ ÏÆ 

how TAZ were connected to the local street system, and disaggregated TAZ within the Danbury area to better 

reflect local development patterns and local street access.   

2.2.2 Traffic Simulation Model (VISSIM) 
VISSIM is a microscopic traffic simulation software used to model and simulate traffic flow of vehicles within a 

given network. A microscopic model simulates individual vehicles in a traffic stream by assigning specific 

characteristics to each vehicle.   This allows the model the ability to individually track vehicle movements and 

represent congested or bottleneck conditions. The purpose of this tool is to provide a representation of future 

conditions based on future traffic volumes anticipated in the study area. Before this model can be used for 

evaluating future conditions, the model was calibrated and validated based on accepted guidance by FHWA. A 

detailed explanation of the model development, calibration, and validation is provided in the Traffic Operations 

Technical Appendix. 

VISSIM models were developed for the weekday A.M. and P.M. peak hour periods. The weekday A.M. model was 

developed for the 6:00-9:00 A.M. period and the weekday P.M. model was developed for the 3:00-6:00 P.M. 

period. The model was developed for three-hour periods to accurately represent build-up and dissipation of 

congestion on I-84. Figure 2-11 shows the limits of the study area included in the VISSIM model. As described 

in the Traffic Operations Technical Appendix, the model met the traffic volume and the travel time criteria 

established by the FHWA to satisfy calibration requirements. 
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Figure 2-11 VISSIM Model Area 
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2.2.3 Mainline Segment Operations  

This section focusses on the mainline segment operations along I-84 and Route 7. 

2.2.3.1 Methodology/Criteria 

The VISSIM model was used to determine levels of service along I-84 and Route 7 segments during weekday 

A.M. and P.M. peak hour periods.  Table 2-6 highlights the level of service (LOS) criteria for freeway mainline 

segments. The level of service criteria for freeway segments is based on maximum density defined in terms of 

passenger cars per mile per lane (pc/mi/lane). 

Table 2-6 LOS Criteria for Freeway Segments 

Level of Service 
Maximum Density 

(pc/mi/lane) 

A 11 

B 18 

C 26 

D 35 

E 45 

F >45 

Source: 2010 Highway Capacity Manual 

 

2.2.3.2 I-84 Mainline Operations 

Tables 2-7 and 2-8 show LOS analysis results for I-84 mainline segments in the eastbound and westbound 

directions respectively under existing (2016) conditions. The LOS tables are broken down by weekday A.M. 

and P.M.  peak hour periods. The following segments show LOS E or F under existing conditions: 

Eastbound Direction 

The eastbound direction has heavy traffic volumes entering the study area from I-84 and Route 7 during the 

weekday P.M. peak hour period. The congestion is caused by through and weaving (entering and exiting) traffic 

between Exits 3 and 8. Therefore, several mainline segments noted below operate at LOS F:  

Á Between Exit 4 On and Off Ramps  

Á Between Exit 4 On and Exit 5 Off Ramps  

Á Between Exit 5 On and Off Ramps  

Á Between Exit 5 On and Exit 6 On Ramps  

Á Between Exit 6 On and Exit 7 Off Ramps  

The segment between the Exit 8 on-ramp and the Exit 9 off-ramp operates at LOS F due to reduction in number 

of lanes on the mainline (three to two) east of Exit 8. 

 

 

Westbound Direction 

The westbound direction has heavy traffic volumes entering the study area from I-84 and Route 7 during the 

weekday A.M. peak hour period. The congestion is caused by weaving (entering and exiting) traffic between 

Exits 3 and 8. Therefore, the following two (2) mainline segments noted below operate at LOS E or F:  

Á Between Exit 5 On and Exit 4 Off Ramps 

Á Between Exit 5 On and Exit 4 Off Ramps  

Á Between Exit 7 On and Exit 6 Off Ramps  

In addition, the following segments operate at LOS E or F due to high traffic demand and a two-lane mainline 

section on I-84:  

Á Between Exit 7 On and Off Ramps  

Á Between Exit 8 On and Off Ramps  

Á Between Exit 8 Off and 9 On Ramps 
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Table 2-7 Existing (2016) I-84 Segment Levels of Service ς Eastbound Direction 

Location   Weekday A.M. Peak Weekday P.M. Peak 

Start End Length (ft) Volume Density (pc/mi/ln) LOS Volume Density (pc/mi/ln) LOS 

Exit 3 Off  
To Route 7 Southbound 

Exit 03 On  
From Route 7 Northbound 

2,433 1290 11.0 A 2580 24.3 C 

Exit 4 Off  
To Lake Avenue 

Exit 04 On  
From Lake Avenue 

856 2290 11.7 B 4840 93.8 F 

Exit 4 On  
From Lake Avenue 

Exit 05 Off  
To Downs Street 

5,817 2840 15.5 B 5650 59.4 F 

Exit 5 Off  
To Downs Street 

Exit 05 On  
From Main Street 

2,318 2140 11.8 B 4400 53.6 F 

Exit 5 On  
From Main Street 

Exit 06 On  
From North Street 

1,964 2810 14.0 B 4980 74.6 F 

Exit 6 On  
From North Street 

Exit 07 Off  
To Route 7 Northbound 

7,232 3580 18.7 C 5730 56.3 F 

Exit 7 Off  
To Route 7 Northbound 

Exit 07 On  
From Route 7 Southbound 

2,279 2730 20.7 C 3680 34.0 D 

Exit 8 Off  
To Newtown Road East 

Exit 08 On  
From Newtown Road East 

2,406 1960 10.9 A 3110 18.0 C 

Exit 8 On  
From Newtown Road East 

Exit 09 Off  
To Hawleyville Road  

14,272 2260 16.0 B 3710 60.9 F 
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Table 2-8 Existing (2016) I-84 Segment Levels of Service ς Westbound Direction 

Location   Weekday A.M. Peak Weekday P.M. Peak 

Start End Length (ft) Volume Density (pc/mi/ln) LOS Volume Density (pc/mi/ln) LOS 

Exit 04 On  
From Lake Avenue  

Exit 03 On  
From Route 7 Northbound 

736 3290 22.7 C 1890 11.8 B 

Exit 3 Off  
To Route 7 Southbound 

Exit 04 On  
From Lake Avenue 

950 2990 26.0 C 1710 15.0 B 

Exit 4 Off  
To Lake Avenue 

Exit 03 Off  
To Route 7 Southbound 

1,850 5200 28.0 D 2970 15.6 B 

Exit 5 On  
From Main Street 

Exit 04 Off  
To Lake Avenue 

6,000 5840 35.3 E 3680 21.1 C 

Exit 5 Off  
To Downs Street 

Exit 05 On  
From Main Street 

1,000 4440 25.6 C 2750 16.3 B 

Exit 6 Off  
To North Street 

Exit 05 Off  
To Main Street 

3,350 4970 28.2 D 3700 22.1 C 

Exit 7 On  
From Route 7 Southbound 

Exit 06 Off  
To North Street 

7,450 5720 35.5 E 4570 28.3 D 

Exit 7 Off  
To Route 7 Northbound 

Exit 07 On  
From Route 7 Southbound 

2,050 3730 35.3 E 2860 21.1 C 

Exit 8 Off  
To Newtown Road  

Exit 08 On  
From Newtown Road 

3,650 3190 74.6 F 2430 20.1 C 

Exit 9 On  
From Hawleyville Road 

Exit 08 Off  
to Newtown Road  

14,114 4050 35.2 E 2900 21.9 C 
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2.2.3.3 Route 7 Mainline Operations 

Tables 2-9 and 2-10 show LOS analysis results for Route 7 mainline segments in the northbound and 

southbound directions respectively under existing (2016) conditions. The LOS tables are broken down by 

weekday A.M. and P.M.  peak hour periods. The following segments show LOS E or F under existing conditions: 

Northbound Direction 

No mainline segments to report. 

Southbound Direction  

Á Exit 11 On and Exit 10E Off Ramps ɀ This segment is between the ramp merge from White Turkey 

Road extension and the split to the I-84 eastbound ramp. During the A.M. peak hour period, this Route 7 

segment is severely congested, and the vehicle queues extend past the White Turkey Road Extension 

overpass. Further, this segment is affected by the merge between the I-84 westbound ramp and the 

Federal Road on-ramp.  

Á Exit 10E Off and 10 On Ramps ɀ This segment is between the split to the I-84 eastbound ramp and the 

ramp merge from Federal Road. During the A.M. peak hour period, this Route 7 segment is severely 

congested due to the merge between the I-84 westbound ramp and the Federal Road on-ramp.   

Á Exit 10 On and Exit 10W Off Ramps ɀ This segment is between the ramp merge from Federal Road and 

the merge into I-84 westbound mainline. During the A.M. peak hour periods, this segment Figures severe 

congestion with almost stopped condition due to the lane drop after the merge with Federal Road. 

During the P.M. peak hour period, there is some congestion at the merge with I-84 westbound.  

2.2.3.4 Summary of Mainline Segment Operations 

Á Six (6) segments on I-84 operate at LOS F in the eastbound direction due to congestion or mainline 

capacity in the P.M. peak hour period.  

Á Five (5) segments on I-84 operate at LOS E or F in the westbound direction due to congestion or mainline 

capacity in the A.M. peak hour period. 

Á Three (3) segments on Route 7 operates at LOS F in the southbound direction due to downstream 

congestion in the A.M. peak hour period.  

Figures 2-12 and 2-13 show the mainline segment level of service during the weekday A.M. and P.M. peak 

hour periods under existing conditions respectively.  

 



 
Section 2  ¶  Existing Transportation Conditions  

  

2-21 

Table 2-9 Existing (2016) Route 7 Segment Levels of Service ς Northbound Direction 

Location   Weekday A.M. Peak Weekday P.M. Peak 

Start End Length (ft) Volume Density (pc/mi/ln) LOS Volume Density (pc/mi/ln) LOS 

Exit 7 Off  
To Wooster Hghts Rd. 

Exit 7 On  
From Wooster Hghts Rd. 

2,379 1060 10.0 A 1890 18.0 C 

Exit 10 On  
From I-84 Westbound 

Exit 11 Off  
To White Turkey Rd. Ext. 

3,172 1790 13.3 B 2730 21.6 C 

Exit 11 On  
To White Turkey Rd. Ext. 

Exit 11 On  
From White Turkey Rd. Ext. 

2,696 600 4.7 A 1130 8.1 A 

 

Table 2-10 Existing (2016) Route 7 Segment Levels of Service ς Southbound Direction 

Location  Weekday A.M. Peak Weekday P.M. Peak 

Start End Length (ft) Volume Density (pc/mi/ln) LOS Volume Density (pc/mi/ln) LOS 

Exit 7 Off 

To Sugar Hollow Rd. 

Exit 07 On  

From Miry Brook Rd. 
2,802 1410 12.7 B 710 7.7 A 

Exit 8 Off  

To Backus Ave./Park Ave. 

Exit 07 Off 

To Sugar Hollow Rd. 
1,850 1940 11.3 B 1050 6.8 A 

Exit 10 On 

From Federal Road 

Exit 10W Off 

Begin I-84 WB Overlap 
940 1990 65.7 F 1710 45.2 F 

Exit 10E Off 

To I-84 Eastbound 

Exit 10 On 

From Federal Road 
740 1000 160.9 F 890 16.7 B 

Exit 11 On  

From White Turkey Road Ext. 

Exit 10E Off 

To I-84 Eastbound 
3,640 1660 115.2 F 1500 12.4 B 

Exit 11 Off  

To White Turkey Road Ext. 

Exit 11 On  

From White Turkey Road Ext. 
2,590 1180 22.8 C 620 5.1 A 
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Figure 2-12 Existing (2016) Highway Mainline and Ramp Levels of Service ς Weekday A.M. Peak Hour Period 
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Figure 2-13 Existing (2016) Highway Mainline and Ramp Levels of Service ς Weekday P.M. Peak Hour Period 
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2.2.4 Mainline-Ramp Junction Operations  

This section focusses on the mainline and ramp junction operations along I-84 and Route 7. 

2.2.4.1 Methodology/Criteria 

The VISSIM model was used to determine levels of service along I-84 and Route 7 during the weekday A.M. and 

P.M. peak hour periods. Table 2-11 highlights the LOS criteria for freeway-ramp junctions. The level of service 

criteria for mainline-ramp junctions is based on maximum density defined in terms of passenger cars per mile 

per lane (pc/mi/lane). 

Table 2-11 LOS Criteria for Freeway-Ramp Junctions 

Level of Service 
Maximum Density 

(pc/mi/lane) 

A 10 

B 20 

C 28 

D 35 

E >35 

F Demand exceeds capacity 

 

2.2.4.2 I-84 Ramp Levels of Service 

Tables 2-12 and 2-13 show LOS analysis results for I-84 merge and diverge ramp junctions in the eastbound 

and westbound directions respectively under existing (2016) conditions. The LOS tables are broken down by 

weekday A.M. and P.M.  peak hour periods. The following ramp junctions show LOS E or F under existing 

conditions 

Eastbound Direction  

Á Exit 4 On Ramp from Lake Avenue (merge) ɀ This merge junction operates at LOS F due to peak hour 

congestion during the P.M. peak hour period and inadequate acceleration length to merge onto I-84.  

Á Exit 5 Off Ramp to Downs Street (diverge) ɀ This diverge junction operates at LOS F due to peak hour 

congestion and high off-ramp volume during the P.M. peak hour period 

Á Exit 5 On Ramp from Main Street (merge) ɀ This merge junction operates at LOS F due to peak hour 

congestion during the P.M. peak hour period and inadequate acceleration length to merge onto I-84.  

Á Exit 6 On Ramp from North Street (merge) ɀ This merge junction operates at LOS F due to peak hour 

congestion during the P.M. peak hour period and inadequate acceleration length to merge onto I-84. 

Westbound Direction 

Á Exit 8 Off Ramp to Newtown Road/U.S. 6 (diverge) ɀ This diverge junction operates at LOS F due to 

peak hour congestion during the A.M. peak hour period and two-lane section of I-84. 

2.2.4.3 Route 7 Ramp Levels of Service 

Tables 2-14 and 2-15 show LOS analysis results for Route 7 merge and diverge ramp junctions in the 

northbound and southbound directions respectively under existing (2016) conditions. The LOS tables are 

broken down by weekday A.M. and P.M.  peak hour periods. The following ramp junctions show LOS F under 

existing conditions: 

Northbound Direction 

No ramps to report. 

Southbound Direction 

The following ramp merges operate at LOS F during the weekday A.M. peak hour period resulting from 

congestion at the Route 7 merge with I-84 westbound:  

Á Exit 10 On Ramp from Federal Road 

Á Exit 11 On Ramp from White Turkey Road Extension 

2.2.4.4 Summary of Ramp Levels of Service 

Á Three (3) ramp merge junctions on I-84 operate at LOS F in the eastbound direction due to congestion 

and inadequate merging distances in the P.M. peak hour period. 

Á One (1) ramp diverge junction on I-84 operates at LOS F in the eastbound direction due to congestion 

and high off-ramp volume in the P.M. peak hour period. 

Á One (1) ramp diverge junction on I-84 operates at LOS F in the eastbound direction due to congestion 

and inadequate capacity in the P.M. peak hour period. 

Á One (1) ramp diverge junction on I-84 operates at LOS F in the westbound direction due to congestion 

and inadequate capacity in the A.M. peak hour period. 

Á Two (2) ramp merge junctions on Route 7 operate at LOS F in the southbound direction due to 

downstream congestion in the A.M.. peak hour period.  

Figures 2-13 and 2-14 show the ramp junction level of service during the weekday A.M. and P.M. peak hour 

periods under existing conditions respectively. 
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Table 2-12 Existing (2016) I-84 Ramp Levels of Service ς Eastbound Direction 

Location 

Weekday AM Peak Weekday PM Peak 

Volume  Volume  

Mainline Ramp Density (pc/mi/In) LOS Mainline Ramp Density (pc/mi/In) LOS 

Exit 4 ς Lake Avenue 

On Ramp 

 

2290 

 

550 

 

12.2 

 

B 

 

4840 

 

810 

 

81.5 

 

F 

Exit 5 ς Downs Street/Main Street 

Off Ramp 

On Ramp 

 

2840 

2140 

 

700 

670 

 

12.8 

11.8 

 

B 

B 

 

5650 

4400 

 

1250 

580 

 

43.4 

64.1 

 

F 

F 

Exit 6 ς North Street 

On Ramp 

 

2810 

 

770 

 

11.8 

 

B 

 

4980 

 

750 

 

64.1 

 

F 

Exit 7 ς Route 7 

Off Ramp 

 

3580 

 

1210 

 

15.6 

 

B 

 

5730 

 

2050 

 

31.9 

 

D 

Exit 8 ς Newtown Road/U.S. 6 

On Ramp 

 

1960 

 

300 

 

9.1 

 

A 

 

3110 

 

600 

 

14.7 

 

B 

 

Table 2-13 Existing (2016) I-84 Ramp Levels of Service ς Westbound Direction 

Location 

Weekday AM Peak Weekday PM Peak 

Volume  Volume  

Mainline Ramp Density (pc/mi/In) LOS Mainline Ramp Density (pc/mi/In) LOS 

Exit 3 ς Route 7 

Off Ramp 

 

5200 

 

2210 

 

22.8 

 

C 

 

2970 

 

1260 

 

12.9 

 

B 

Exit 4 ς Lake Avenue 

On Ramp 

Off Ramp 

 

2990 

5840 

 

300 

640 

 

21.2 

28.6 

 

C 

D 

 

1710 

3680 

 

180 

710 

 

11.1 

17.1 

 

B 

B 

Exit 5 ς Downs Street/Main Street 

On Ramp 

Off Ramp 

 

4440 

4970 

 

1400 

530 

 

28.9 

22.4 

 

D 

C 

 

2750 

3700 

 

930 

950 

 

16.1 

25.7 

 

B 

C 

Exit 6 ς North Street 

Off Ramp 

 

5720 

 

750 

 

25.4 

 

C 

 

4570 

 

870 

 

20.1 

 

C 

Exit 8 ς Newtown Road/U.S. 6 

Off Ramp 

 

4050 

 

860 

 

36.2 

 

F 

 

2900 

 

470 

 

20.2 

 

C 
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Table 2-14 Existing (2016) Route 7 Ramp Levels of Service ς Northbound Direction 

Location 

Weekday AM Peak Weekday PM Peak 

Volume  Volume  

Mainline Ramp Density (pc/mi/In) LOS Mainline Ramp Density (pc/mi/In) LOS 

Exit 7 ς Wooster Heights Road 

Off Ramp 

 

1290 

 

230 

 

8.5 

 

A 

 

2200 

 

310 

 

14.1 

 

B 

Exit 10 ς I-84 EB 

On Ramp 

 

1210 

 

580 

 

9.9 

 

A 

 

2050 

 

680 

 

15.1 

 

B 

Exit 11 ς White Turkey Road Ext. 

Off Ramp 

On Ramp 

 

1790 

600 

 

1190 

270 

 

10.7 

4.8 

 

B 

A 

 

2730 

1130 

 

1600 

650 

 

20.1 

9.2 

 

C 

A 

 

Table 2-15 Existing (2016) Route 7 Ramp Levels of Service ς Southbound Direction 

Location 

Weekday AM Peak Weekday PM Peak 

Volume  Volume  

Mainline Ramp Density (pc/mi/In) LOS Mainline Ramp Density (pc/mi/In) LOS 

Exit 7 ς Miry Brook Road/Sugar Hollow 
Road 

On Ramp 

Off Ramp 

 

 

1410 

1940 

 

 

660 

530 

 

 

11.6 

11.3 

 

 

B 

B 

 

 

710 

1050 

 

 

540 

340 

 

 

7.3 

6.7 

 

 

A 

A 

Exit 10 ς Federal Road 

On Ramp 

 

1000 

 

990 

 

92.5 

 

F 

 

890 

 

820 

 

50.8 

 

F 

Exit 11 ς White Turkey Road Ext. 

On Ramp 

Off Ramp 

 

1180 

1790 

 

480 

610 

 

106.7 

10.5 

 

F 

B 

 

620 

930 

 

8.4 

5.4 

 

8.4 

5.4 

 

A 

A 
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2.2.5 Weaving Operations  

This section focusses on the operational analysis of weaving areas along I-84 and Route 7. 

2.2.5.1 Methodology/Criteria 

The VISSIM model was used to determine levels of service associated with weaving area along I-84 and Route 7 

during the weekday A.M. and P.M. peak hour periods. Table 2-16 highlights the LOS criteria for weaving areas. 

The level of service criteria for weaving areas is based on maximum density defined in terms of passenger cars 

per mile per lane (pc/mi/lane). 

Table 2-16 LOS Criteria for Weaving Areas 

Level of Service 
Maximum Density 

(pc/mi/lane) 

A 10 

B 20 

C 28 

D 35 

E >35 

F Demand exceeds capacity 

 

2.2.5.2 I-84 Weaving Areas Levels of Service 

Tables 2-17 and 2-18 show LOS analysis results for I-84 weaving areas in the eastbound and westbound 

directions respectively under existing (2016) conditions. The LOS tables are broken down by weekday A.M. 

and P.M.  peak hour periods. The following weaving areas show LOS E or F under existing conditions: 

Eastbound Direction  

Á Exit 3 On Ramp (Route 7) and Exit 4 off-ramp (Lake Avenue) ɀ This weaving area is 806 feet long and 

consists of a lane drop between the on and off-ramps. During the P.M. peak period, with high traffic 

volumes crossing each other, this weave area operates at LOS F.   

Westbound Direction  

Á Exit 8 On Ramp (Newtown Road) and Exit 7 off-ramp (Route 7) ɀ This weaving area is 1,715 feet 

long. During the A.M. peak period, with high traffic volumes crossing each other, this weave area 

operates at LOS F.   

 

2.2.5.3 Route 7 Weaving Areas Levels of Service 

Tables 2-19 and 2-20 show LOS analysis results for Route 7 weaving areas in the northbound and southbound 

directions respectively under existing (2016) conditions. The LOS tables are broken down by weekday A.M. 

and P.M.  peak hour periods. There are no deficient weaving areas along Route 7 under existing (2016) 

conditions. 

2.2.5.4 Summary of Weaving Area Levels of Service 

Á Two (2) weaving areas are deficient along I-84. One in the eastbound direction between Exits 3 and 4 

and the other in the westbound direction between Exits 7 and 8. 

Figures 2-12 and 2-13 show the weaving area levels of service during the weekday A.M. and P.M. peak hour 

periods under existing conditions respectively.  
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Table 2-17 Existing (2016) I-84 Weaving Levels of Service ς Eastbound Direction 

Location   
 

Weekday AM Peak 
 

Weekday PM Peak 

 Start End Length (ft) 
Weaving 
Volume 

Non-Weaving 
Volume 

Density 
(pc/mi/ln) LOS 

Weaving 
Volume 

Non-Weaving 
Volume 

Density 
(pc/mi/In) LOS 

Len Exit 3 On 
From Route 7 Northbound 

Exit 4 Off  
To Lake Avenue 

806 1,208 1,322 10.3 B 2,400 2,800 85.5 F 

Exit 7 On  
From Route 7 Southbound 

Exit 8 Off  
To Newtown Road 

2,026 300 
 

2,730 
 

18.6 B 470 3,820 27.1 C 

 

Table 2-18 Existing (2016) I-84 Weaving Levels of Service ς Westbound Direction 

Location  

 
Weekday AM Peak 

 
Weekday PM Peak 

Start End Length (ft) 
Weaving 
Volume 

Non-Weaving 
Volume 

Density 
(pc/mi/ln) LOS 

Weaving 
Volume 

Non-Weaving 
Volume 

Density 
(pc/mi/In) LOS 

Len Exit 8 On 
From Newtown Road 

Exit 7 Off  
To Route 7 Northbound 

1,715 1,588 2,722 67.8 F 1,746 1,794 21.1 C 

 

Table 2-19 Existing (2016) Route 7 Weaving Levels of Service ς Northbound Direction 

Location  

 
Weekday AM Peak 

 
Weekday PM Peak 

Start End Length (ft) 
Weaving 
Volume 

Non-Weaving 
Volume 

Density 
(pc/mi/ln) LOS 

Weaving 
Volume 

Non-Weaving 
Volume 

Density 
(pc/mi/In) LOS 

Len Exit 7 On 
From Wooster Hghts. Rd. 

Exit 8 Off  
To Park Avenue 

1,005 510 970 8.8 A 980 1,540 15.2 B 

Len Exit 8 On 
From Backus Ave./Park Ave. 

Exit 9 Off  
To I-84 

1,427 446 
 

1,254 9.9 B 1,698 
 

1,682 
 

18.6 B 

 

Table 2-20 Existing (2016) Route 7 Weaving Levels of Service ς Southbound Direction  

 

 

 

 

 

 

 

  

 

Location  

  
Weekday AM Peak 

 
Weekday PM Peak 

Start End Length (ft) 
Weaving 
Volume 

 
Non-Weaving 

Volume 
Density 

(pc/mi/ln) LOS 
Weaving 
Volume 

 
Non-Weaving 

Volume 

 
Density 

(pc/mi/In) LOS 

Exit 9 On 
From I--84 

Exit 8 Off  
To Backus Ave./Park Ave. 

1,269 994 1,746 14.6 B 1,614 576 12.4 B 
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2.2.6 Intersection Operations  

This section focusses on the operational analysis of intersection located within the study area. 

2.2.6.1 Methodology/Criteria 

A SYNCHRO model was built for the entire study area corridor which includes the study area intersections 
identified earlier. This model provides the ability to evaluate intersection operations along the I-84 and Route 
7 corridors. LOS was determined for signalized and un-signalized intersections during the weekday A.M. and 
P.M. peak hour periods.  
 
Table 2-21 highlights the level of service criteria for signalized intersections.  The level of service criteria for 
signalized intersections is based on control delay per vehicle measured in seconds. 
 
Table 2-21 - LOS Criteria for Signalized Intersections 

Level of Service Control Delay per Vehicle (seconds) 

A ¢10 

B >10 and ¢20 

C >20 and ¢35 

D >35 and ¢55 

E >55 and ¢80 

F > 80 
 Source: 2010 Highway Capacity Manual 

 

Table 2-22 highlights the level of service criteria for un-signalized intersections.  The level of service criteria 
for un-signalized intersections is based on control delay per vehicle measured in seconds. 
 
Table 2-22 - LOS Criteria for Un-Signalized Intersections 

Level of Service Control Delay per Vehicle (seconds) 

A ¢10 

B >10 and ¢15 

C >15 and ¢25 

D >25 and ¢35 

E >35 and ¢50 

F > 50 
Source: 2010 Highway Capacity Manual 
 

 

2.2.6.2 Level of Service ς Signalized Intersections 

Tables 2-23 and 2-24 show LOS analysis results for signalized intersections along the I-84 and Route 7 
interchanges under existing (2016) conditions. The LOS tables are broken down by weekday A.M. and P.M. 
peak hour periods. The existing signal phasing and operation was confirmed in the field and timings were 
obtained from the City or CTDOT for use in the SYNCHRO analysis, The following is a list of intersections where a 
specific movement operates at a volume to capacity (v/c) ratio greater than 1.0 and a LOS E or F under existing 
conditions:  

Á Lake Avenue at I-84 Eastbound Ramps/Segar Street ɀ This intersection operates at an overall LOS B 

and D during the weekday A.M. and P.M. peak hour periods respectively. During the P.M. peak hour 

period, several movements operate at LOS E or worse i.e. Lake Avenue eastbound left turn, Segar Street 

northbound through, and I-84 eastbound off-ramp left turn movement. This intersection is coordinated 

and operates on the same controller with the Lake Avenue/Shannon Ridge Road/Ridge Road 

intersection and signal phasing creates additional delay on the movements leading to poor operating 

conditions. 

Á Lake Avenue at Shannon Ridge Road ɀ This intersection operates at an overall LOS B and D during the 

weekday A.M. and P.M. peak hour periods respectively. During the P.M. peak hour period, several 

movements operate at LOS E or worse i.e. Lake Avenue eastbound left turn, Lake Avenue westbound 

approach, Ridge Road northbound, and Shannon Ridge Road southbound left-through movements, The 

Lake Avenue eastbound left turn movement has a v/c ratio of over 1.0.  

Á Main Street at I-84 Westbound Ramps/Golden Hill Road ɀ This intersection operates at an overall 

LOS F during the weekday A.M. and P.M. peak hour periods. During both peak hour periods, several 

movements operate at v/c ratios greater than 1.0 and LOS E or F. The reason is the high traffic volumes 

at this intersection with inadequate capacity to handle the volume during peak periods. Without a 

westbound on-ramp at Exit 6, this intersection experiences high traffic volume conditions. 

The remaining intersections did not consist of any movements with a high v/c ratio and a LOS E or F. 

 

 



 

Section 2  ¶  Existing Transportation Conditions    

2-30 

Table 2-23 Existing (2016) Signalized Intersection Levels of Service ς I-84 Interchanges 

Note: (1) City Owned  
(2) State Owned 

     Weekday A.M. Peak Weekday P.M. Peak 

Location      V/C Delay LOS V/C Delay LOS 

Interchange 4          

Lake Avenue at I-84 EB Ramps & Segar Street 1 (Int. #034-217)    -- 19.9 B -- 46.7 D 

  Lake Avenue (Route 6) EB L 0.78 37.1 D 1.03 95.3 F 

      TR 0.37 19.4 B 0.67 43.2 D 

    WB L 0.50 10.0 A 0.71 42.6 D 

      TR 0.59 6.8 A 0.67 10.4 B 

  Segar Street NB L 0.62 51.0 D 0.56 47.1 D 

      T 0.45 58.9 E 0.79 85.0 F 

      R 0.07 0.4 A 0.60 13.1 B 

  I-84 EB Exit Ramp SB L 0.50 46.8 D 0.75 90.8 F 

      TR 0.35 1.9 A 0.41 14.7 B 

Lake Avenue at Shannon Ridge Road1 (Int. #034-217)    -- 18.5 B -- 41.7 D 

  Lake Avenue EB LTR 0.24 1.8 A -- -- -- 

   Def. L -- -- -- 1.05 95.4 F 

   TR -- -- -- 0.55 3.1 A 

    WB LTR 0.50 36.6 D 0.77 65.1 E 

  Ridge Road NB LTR 0.33 57.1 E 0.21 68.5 E 

  Shannon Ridge Road SB LT 0.00 0.0 A 0.09 65.3 E 

      R 0.48 2.4 A 0.59 15.9 B 

Lake Avenue Ext. at I-84 WB Ramps1 (Int. #034-203)      -- 15.9 B -- 14.6 B 

  Lake Avenue Ext. (Route 6 and Route 202) EB L 0.33 9.5 A 0.19 7.6 A 

      T 0.35 7.9 A 0.60 10.5 B 

    WB TR 0.70 18.7 B 0.64 17.6 B 

  I-84 WB Exit Ramp SB L 0.29 19.7 B 0.49 22.6 C 

      R 0.80 20.6 C 0.69 16.3 B 
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Table 2-23 Existing (2016) Signalized Intersection Levels of Service ς I-84 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location     V/C Delay LOS V/C Delay LOS 

Lake Avenue Ext. at Mill Ridge Road1 (Int. #034-202)      -- 25.8 C -- 22.4 C 

  Lake Avenue Extension (Route 6 and Route 202) EB L 0.29 11.3 B 0.31 10.7 B 

      TR 0.34 16.6 B 0.58 18.5 B 

    WB L 0.21 9.2 A 0.22 9.2 A 

      TR 0.73 24.4 C 0.70 21.4 C 

  Restaurant Driveway NB LT 0.15 23.7 C 0.09 22.4 C 

      R 0.19 5.8 A 0.18 6.1 A 

  Mill Ridge Road SB LTR 0.90 54.4 D 0.85 47.9 D 

Interchange 5        

Main Street at I-84 WB Ramps & Golden Hill Road2 (Int. #034-206)     -- 84.9 F -- 76.5 E 

  I-84 WB Exit Ramp NB L 1.02 96.8 F 1.02 80.6 F 

      TR 0.55 18.6 B 0.81 38.6 D 

  Golden Hill Road SB L 0.28 25.9 C 0.61 39.0 D 

      TR 1.13 122.0 F 1.05 105.3 F 

  Main Street (Route 39) NW. L 1.13 113.1 F 1.05 87.2 F 

      TR 0.48 23.3 C 1.02 73.5 E 

    SE. L 0.15 18.7 B 0.95 93.9 F 

      TR 1.11 100.8 F 1.02 86.1 F 

Main Street at Downs Street & North Street1 (Int. #034-205)      -- 32.1 C -- 52.8 D 

  Downs Street (S.R. 841) EB L 0.73 39.8 D 0.93 54.6 D 

      TR 0.81 38.3 D 0.81 36.9 D 

  North Street (Route 37) WB L 0.51 48.2 D 0.77 79.5 E 

      TR 0.62 12.2 B 0.93 58.5 E 

  Main Street (Route 39/53) NB L 0.00 0.0 A 0.18 44.7 D 

      TR 0.73 32.8 C 0.89 54.5 D 

    SB L 0.23 20.2 C 0.61 49.4 D 

      TR 0.71 28.9 C 0.91 57.3 E 
Note: (1) City Owned 
            (2) State Owned 
 



 

Section 2  ¶  Existing Transportation Conditions    

2-32 

 

Table 2-23 Existing (2016) Signalized Intersection Levels of Service ς I-84 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location      V/C Delay LOS V/C Delay LOS 

Interchange 6         

North Street at Hayestown Avenue2 (Int. #034-207)      -- 11.3 B -- 12.7 B 

  Hayestown Avenue WB L 0.75 41.0 D 0.86 56.3 E 

      R 0.24 2.9 A 0.33 9.5 A 

  North Street (Route 37) NB T 0.29 11.8 B 0.44 8.9 A 

      R 0.49 1.9 A 0.40 1.4 A 

    SB L 0.36 9.1 A 0.59 10.9 B 

      T 0.35 8.4 A 0.31 6.1 A 

North Street at I-84 WB Exit Ramp2 (Int. #034-235)      -- 10.6 B -- 14.1 B 

  Padanaram Avenue EB L 0.12 42.1 D 0.11 42.0 D 

      R 0.39 7.0 A 0.25 2.6 A 

  I-84 WB Exit Ramp WB LT 0.59 43.5 D 0.68 40.6 D 

      R 0.56 3.9 A 0.50 2.9 A 

  North Street (Route 37) NB LT 0.33 14.7 B 0.42 19.3 B 

    SB TR 0.49 8.2 A 0.52 12.1 B 

North Street at Madison Avenue1 (Int. #034-263)      -- 12.2 B -- 12.6 B 

  Madison Avenue EB LTR 0.69 23.2 C 0.75 29.8 C 

  North Court Driveway WB LTR 0.00 0.0 A 0.12 14.8 B 

  North Street (Route 37) NB LTR 0.37 6.6 A 0.62 8.4 A 

    SB LTR 0.68 11.7 B 0.69 11.0 B 
Note: (1) City Owned 
            (2) State Owned
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Table 2-23 Existing (2016) Signalized Intersection Levels of Service ς I-84 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location      V/C Delay LOS V/C Delay LOS 

North Street at Balmforth Avenue2 (Int. #034-227)      -- 19.3 B -- 36.0 D 

  Grocery Store Driveway EB L 0.12 25.9 C 0.14 32.6 C 

      TR 0.13 16.3 B 0.29 26.3 C 

  Balmforth Avenue NW LT 0.70 41.2 D 0.91 72.7 E 

      R 0.43 3.3 A 0.50 9.8 A 

  North Street (Route 37) NB L 0.03 6.6 A 0.13 10.1 B 

      TR 0.78 28.5 C 0.92 50.7 D 

    SB L 0.76 20.1 C 0.89 45.0 D 

      TR 0.28 8.7 A 0.33 11.8 B 

Tamarack Avenue at Hayestown Avenue1       -- 16.0 B -- 20.7 C 

  Hayestown Avenue EB LT 0.59 26.6 C 0.86 42.2 D 

      R 0.69 7.7 A 0.49 4.7 A 

  Gas Station Driveway WB L 0.15 19.0 B 0.16 19.1 B 

      TR 0.11 17.7 B 0.07 16.4 B 

  Tamarack Avenue NB L 0.69 18.0 B 0.84 26.4 C 

   TR 0.14 7.3 A 0.39 10.6 B 

    SB LT 0.79 31.7 C 0.67 31.4 C 

      R 0.28 1.3 A 0.20 1.6 A 

Interchange 8         

Newtown Road at I-84 EB Exit-Ramp2 (Int. #034-218)      -- 34.9 C -- 26.7 C 

  I-84 EB Exit Ramp EB T 0.62 29.7 C 0.69 31.5 C 

      R 0.68 19.7 B 0.64 18.9 B 

  Newtown Road (Route 6) NE T 0.44 22.6 C 0.72 27.0 C 

    SW L 0.42 40.4 D 0.36 39.8 D 

      T 0.95 44.3 D 0.68 27.4 C 
Note: (1) City Owned 
            (2) State Owned
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Table 2-23 Existing (2016) Signalized Intersection Levels of Service ς I-84 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location      V/C Delay LOS V/C Delay LOS 

Newtown Road at Old Sherman Turnpike2 (Int. #034-232)      -- 5.0 A -- 5.2 A 

  Newtown Road (Route 6) EB TR 0.37 4.2 A 0.59 3.4 A 

  Old Sherman Turnpike NB R 0.15 40.0 D 0.42 41.7 D 

Newtown Road at Payne Road2 (Int. #009-222)      -- 11.3 B -- 9.9 A 

  Newtown Road (Route 6) EB TR 0.44 7.1 A 0.68 6.1 A 

  Payne Road NB R 0.75 29.1 C 0.74 41.2 D 

Newtown Road at I-84 WB Exit Ramp2 (Int. #034-245)     -- 26.8 C -- 15.4 B 

  Newtown Road (Route 6) WB TR 0.82 26.6 C 0.63 13.5 B 

  I-84 WB Exit Ramp SW T 0.87 27.8 C 0.68 23.5 C 

Newtown Road at I-84 WB On Ramp2 (Int. #034-239)      -- 21.4 C -- 16.0 B 

  Newtown Road (Route 6) WB L 0.50 8.1 A 0.34 4.1 A 

      T 0.99 38.2 D 0.91 26.8 C 

      R 0.04 3.8 A 0.04 2.4 A 

  Mountainview Terrace SB R 0.47 18.6 B 0.35 16.7 B 

Eagle Road at Newtown Road2 (Int. #034-223)    -- 28.5 C -- 35.2 D 

 Newtown Road EB L 0.64 27.1 C 0.85 47.4 D 

   TR 0.39 14.1 B 0.73 25.2 C 

  WB L 0.20 7.3 A 0.63 20.6 C 

   TR 0.95 34.1 C 0.82 28.7 C 

 Shopping Plaza NB L 0.28 43.7 D 0.47 46.2 D 

   T 0.16 40.5 D 0.58 49.2 D 

   R 0.22 31.9 C 0.52 34.8 C 

 Eagle Road SB L 0.45 44.0 D 0.93 79.1 E 

   LT 0.41 41.7 D 0.84 62.1 E 

   R 0.37 25.0 C 0.67 30.5 C 
Note: (1) City Owned 
            (2) State Owned
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Table 2-24 Existing (2016) Signalized Intersection Levels of Service ς Route 7 Interchanges 

     Weekday A.M. Peak Weekday P.M. Peak 

Location     V/C Delay LOS V/C Delay LOS 

Interchange 7         

Wooster Heights at Route 7 NB Ramps1 (Int. #034-253)      -- 5.9 A -- 7.2 A 

  Wooster Heights Road EB LT 0.37 5.5 A 0.60 8.1 A 

    WB TR 0.39 3.5 A 0.27 2.2 A 

  Rt-7 NB Exit Ramp NB LT 0.36 22.3 C 0.39 23.4 C 

      R 0.33 6.8 A 0.45 6.6 A 

Sugar Hollow Rd at Route 7 SB Off Ramp1 (Int. #034-252)      -- 9.4 A -- 8.2 A 

  Rt-7 SB Off Ramp WB LR 0.52 11.5 B 0.43 11.9 B 

  Sugar Hollow Road NB T 0.03 6.0 A 0.11 5.4 A 

    SB T 0.27 6.9 A 0.34 6.5 A 

Wooster Heights at Route 7 SB On Ramp1 (Int. #034-251)      -- 13.6 B -- 16.3 B 

  Miry Brook Road EB LTR 0.49 16.4 B 0.63 18.3 B 

  Wooster Heights Road WB L 0.56 14.2 B 0.28 9.4 A 

      TR 0.37 11.0 B 0.32 8.2 A 

  Sugar Hollow Road SB L 0.59 19.5 B 0.57 23.5 C 

      TR 0.42 8.9 A 0.45 14.7 B 
Note: (1) City Owned 
            (2) State Owned



 
Section 2  ¶  Existing Transportation Conditions    

2-36 

Table 2-24 Existing (2016) Signalized Intersection Levels of Service ς Route 7 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location     V/C Delay LOS V/C Delay LOS 

Interchange 8         

Backus Avenue at Sugar Hollow Road1       -- 5.3 A -- 12.9 B 

  Backus Avenue EB LTR 0.22 10.1 B 0.57 14.5 B 

    WB L 0.42 4.3 A 0.45 8.0 A 

      TR 0.17 2.3 A 0.23 4.7 A 

  Sugar Hollow Road NB LT 0.09 16.2 B 0.61 38.0 D 

      R 0.03 0.1 A 0.29 7.9 A 

  Plaza Driveway SB LTR 0.00 0.0 A 0.00 0.0 A 

Backus Avenue at Route 7 Ramps & Mall Driveway1 (Int. #034-254)    -- 21.9 C -- 24.6 C 

  Backus Avenue EB L 0.00 0.0 A 0.17 44.3 D 

      T 0.29 36.8 D 0.60 38.1 D 

    WB L 0.46 43.9 D 0.66 51.4 D 

      TR 0.42 24.4 C 0.68 31.1 C 

  Rt-7 SB Exit Ramp NB L 0.82 29.7 C 0.74 39.5 D 

      TR 0.10 2.6 A 0.62 18.5 B 

  Mall Main Driveway SB L 0.00 0.0 A 0.49 46.7 D 

      TR 0.08 30.4 C 0.60 37.2 D 

Backus Avenue at Route 7 NB Exit Ramp1 (Int. #034-255)      -- 6.6 A -- 10.1 B 

  Backus Avenue EB T 0.16 5.4 A 0.58 8.9 A 

  Park Avenue WB T 0.37 6.4 A 0.29 6.6 A 

  Rt-7 NB Exit Ramp NB L 0.19 14.0 B 0.40 19.2 B 

      R 0.10 6.1 A 0.45 18.3 B 
      Note: (1) City Owned 
                 (2) State Owned
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Table 2-24 Existing (2016) Signalized Intersection Levels of Service ς Route 7 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location     V/C Delay LOS V/C Delay LOS 

Park Avenue at Segar Street1       -- 7.3 A -- 12.2 B 

  Park Avenue EB L 0.04 3.9 A 0.47 7.5 A 

      T 0.35 5.8 A 0.68 11.7 B 

    WB T 0.53 10.8 B 0.47 16.6 B 

      R 0.12 0.4 A 0.18 0.8 A 

  Segar Street SB L 0.20 16.5 B 0.55 29.2 C 

      R 0.49 5.9 A 0.33 6.6 A 

Segar Street at Mall East Driveway1       -- 11.5 B -- 28.6 C 

  Mall East Driveway EB LR 0.24 33.4 C 0.95 77.9 E 

  Segar Street NB L 0.05 9.3 A 0.12 14.8 B 

      T 0.23 11.3 B 0.49 20.1 C 

    SB T 0.33 17.6 B 0.32 22.5 C 

      R 0.08 0.2 A 0.17 0.4 A 

Interchange 11         

Federal Road at Old Brookfield Road2 (Int. #034-302)      -- 12.3 B -- 7.1 A 

  Old Brookfield Road EB LTR 0.64 42.8 D 0.52 47.7 D 

  Commuter Parking Lot WB LTR 0.02 0.1 A 0.19 1.3 A 

  Federal Road NB L 0.08 6.5 A 0.12 3.2 A 

      TR 0.17 5.6 A 0.31 2.7 A 

    SB L 0.02 8.3 A 0.03 6.8 A 

      TR 0.57 11.1 B 0.40 8.0 A 
      Note: (1) City Owned 
                 (2) State Owned
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Table 2-24 Existing (2016) Signalized Intersection Levels of Service ς Route 7 Interchanges (continued) 

     Weekday A.M. Peak Weekday P.M. Peak 

Location     V/C Delay LOS V/C Delay LOS 

Federal Road at White Turkey Road Ext. 2 (Int. #034-211)      -- 17.4 B -- 13.3 B 

  White Turkey Road Ext. (S.R. 840) WB L 0.87 42.0 D 0.69 39.3 D 

      R 0.26 17.7 B 0.51 26.1 C 

  Federal Road (S.R. 805) NB T 0.29 1.9 A 0.48 5.2 A 

      R 0.31 1.7 A 0.49 2.7 A 

    SB L 0.17 11.2 B 0.36 11.5 B 

      T 0.24 10.2 B 0.24 7.8 A 

Federal Road at International Drive2 (Int. #034-211)      -- 13.2 B -- 26.1 C 

  International Drive WB L 0.27 39.1 D 0.57 56.9 E 

      R 0.07 6.0 A 0.36 16.7 B 

  Federal Road (S.R. 805) NB TR 0.74 27.1 C 0.96 42.0 D 

    SB LT 0.46 1.7 A 0.46 2.0 A 

Route 7 NB Ramps at White Turkey Road Ext. 2 (Int. #018-207)      -- 18.4 B -- 24.3 C 

  Rt-7 NB Exit Ramp EB L 0.70 26.2 C 0.89 42.7 D 

      LT 0.70 26.3 C 0.89 42.7 D 

      R 0.76 22.5 C 0.31 2.4 A 

  White Turkey Road Ext. (Route 202) NB T 0.20 17.5 B 0.54 28.0 C 

      R 0.33 4.7 A 0.60 5.3 A 

    SB L 0.16 11.1 B 0.36 15.0 B 

      T 0.52 13.2 B 0.26 12.7 B 

Route 7 SB Ramps at White Turkey Road Ext. 2 (Int. #018-206)      -- 20.3 C -- 12.6 B 

  Rt-7 SB Exit Ramp WB LT 0.91 47.5 D 0.75 58.6 E 

      R 0.29 7.4 A 0.47 24.6 C 

  White Turkey Road Ext. (Route 202) NB L 0.10 12.2 B 0.44 7.8 A 

      T 0.45 14.1 B 0.68 10.7 B 

    SB T 0.53 11.7 B 0.54 7.2 A 
     Note: (1) City Owned 
                 (2) State Owned 
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2.2.6.3 Level of Service ς Un-signalized Intersections 
Tables 2-25 shows LOS analysis results for un-signalized or stop controlled intersections along the I-84 
interchanges under existing (2016) conditions. The LOS tables are broken down by weekday A.M. and P.M. 
peak hour periods. The following is a list of intersections where the side-street or minor street movement 
operates at a LOS E or F under existing conditions: 
 
Á Cowperthwaite Road at Main Street (Route 39) ɀ The Cowperthwaite Road left turn movement 

operates at LOS F during the weekday A.M. and P.M. peak hour periods. This is caused by high traffic 

volumes on Main Street and inability of left turning vehicles to exit Cowperthwaite Road.  

Á I-84 Eastbound Off-Ramp at Fairview & Downs Street ɀ The I-84 eastbound off-ramp approach 

operates at LOS F during the weekday P.M. peak hour period. At this location, all three legs of the 

intersection are stop controlled. During the P.M. peak hour period, the eastbound off-ramp has high 

traffic volumes exiting to Downs Street since there is no eastbound off-ramp at Exit 6. This causes delay 

at the stop sign at this intersection with vehicle queues at times backing up to the I-84 mainline.  

Á Walnut Street at North Street (Route 37) ɀ The Walnut Street left turn movement operates at LOS F 

during the weekday A.M. and P.M. peak hour periods. This is caused by high traffic volumes on North 

Street and inability of left turning vehicles to exit Walnut Street.  

2.2.6.4 Summary of Intersection Levels of Service 

Á Three (3) signalized intersections in the study area operate at a volume to capacity (v/c) ratio greater 

than 1.0 and a LOS E or F under existing conditions. 

Á Three (3) un-signalized or stop controlled intersections show a LOS F on the side street approach under 

existing conditions. 

Figures 2-14 and 2-15 show the intersection levels of service during the weekday A.M. and P.M. peak hour 

periods respectively. 
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Table 2-25 Existing (2016) Un-signalized Intersection Levels of Service ς I-84 Interchanges  

 

   Weekday A.M. Peak Hour  Weekday P.M. Peak Hour 

Location    V/C Delay LOS V/C Delay LOS 

Interchange 5         

Cowperthwaite Rd at Main St (Rt-39)           

  Cowperthwaite Road EB L 1.19 219.8 F 2.63 908.1 F 

      R 0.91 59.6 F 0.66 23.8 C 

  Main Street NB L 0.21 10.9 B 0.37 10.9 B 

Hillside Ave at Main St (Rt-39)            

  Hillside Avenue WB LR 0.15 12.4 B 0.15 14.9 B 

  Main Street SB L 0.01 9.7 A 0.02 11.8 B 

 Water St at Main St (Rt-39)/I-84 EB On Ramp           

  Water Street EB LTR 0.03 9.9 A 0.02 10.2 B 

  Main Street SB L 0.58 19.0 C 0.69 30.3 D 

Tooley Ln at Main St (Rt-39)           

  Tooley Lane WB LR 0.15 14.0 B 0.19 17.2 C 

  Main Street SB L 0.00 0.0 A 0.00 0.0 A 

I-84 EB Off Ramp at Fairview Ave & Downs St           

  I-84 EB Off Ramp EB T 0.57 14.7 B 1.05 72.8 F 

      TR 0.49 12.2 B 0.79 23.8 C 

  Fairview Avenue NB R 0.26 9.7 A 0.21 10.0 A 

  Downs Street SB T 0.08 9.3 A 0.18 10.5 B 
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Table 2-25 Existing (2016) Un-signalized Intersection Levels of Service ς I-84 Interchanges (continued) 

 

 

    Weekday A.M. Peak Hour  Weekday P.M. Peak Hour 

Location    V/C Delay LOS V/C Delay LOS 

Interchange 6         

2nd Ave at North St (Rt-37)           

  2nd Avenue WB LR 0.19 16.5 C 0.23 21.1 C 

  North Street SB L 0.01 9.2 A 0.06 10.7 B 

Walnut St at North St (Rt-37)           

  Walnut Street WB LR 0.19 38.0 E 0.41 53.6 F 

  North Street SB L 0.00 0.0 A 0.00 0.0 A 

Interchange 8         

 Sky Edge Dr at Newtown Rd            

  Sky Edge Drive NB R 0.27 15.8 C 0.14 16.0 C 
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Figure 2-14 Existing (2016) Intersection Levels of Service ς Weekday A.M. Peak Hour Period 
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Figure 2-15 Existing (2016) Intersection Levels of Service ς Weekday P.M. Peak Hour Period 
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2.3 Geometrics 
This section of the Needs and Deficiencies Report provides a summary of the existing geometric conditions 

along the I-84 and US Route 7 corridor, noting the areas where there are existing design deficiencies in the 

highway geometrics. The existing on and off-ramps, as well as bridge structures carrying I-84 and US Route 7 

and structures over I-84 are also analyzed, and the existing design deficiencies summarized herein. 

2.3.1 Existing Highway Geometry Analysis Methodology 
The methodology used to define deficiencies in the existing highway geometrics on I-84 and US Route 7 was 

determined based on the fifteen (15) controlling design criteria that require design exceptions from the 

Connecticut Department of Transportation (CTDOT) and the Federal Highway Administration (FHWA). The 

controlling design criteria are the highway design elements that are determined to be the most critical 

ÉÎÄÉÃÁÔÏÒÓ ÏÆ Á ÈÉÇÈ×ÁÙȭÓ ÓÁÆÅÔÙ ÁÎÄ ÏÖÅÒÁÌÌ ÓÅÒÖÉÃÅÁÂÉÌÉÔÙȢ !ÎÙ ÅØÉÓÔÉÎÇ geometric condition of I-84 or US Route 

7 that do not meet the minimum design requirements of the fifteen (15) controlling design criteria is 

considered a deficiency in the existing highway. The controlling design criteria used in the deficiency analysis 

is outlined in Section 6-6.02 of the #4$/4ȭÓ Highway Design Manual (HDM), 2003 Edition, including revisions 

to February 2013. The following design elements are the fifteen (15) controlling criteria for the design 

exception process used to determine deficiencies within the project area: 

1. Design Speed 

2. Travel Lane and Shoulder Widths 

3. * Auxiliary Lane and Shoulder Widths 

4. Bridge Widths 

5. Structural Capacity 

6. Horizontal Alignment 

a. Minimum Radii, and 

b. Compound Curves Which Do Not Meet the 1.5:1 Ratio 

7. Vertical Curvature Based On: 

a. Level Stopping Sight Distance at Crest Vertical Curves, and 

b. Level Stopping Sight Distance at Sag Vertical Curves 

8. Maximum Grades 

9. Stopping Sight Distance (Based on Level Grades) 

10. Cross Slopes 

11. * Superelevation: 

a. * Rate Based on emax = 6.0%, and 

b. * Superelevation Transition Lengths 

12. Vertical Clearances for Bridge Structures 

13. Accessibility Requirements for Disabled Individuals 

14. Roadside Clear Zones 

15. Intersection Sight Distance 

*Denotes criteria that was not analyzed in the deficiency analysis 

The geometric design criteria for which I-84 and US Route 7 is measured against is determined from 

Chapter 5 of the CTDOT HDM, which sets the minimum required design criteria values based on new/major 

reconstruction projects.  The auxiliary lane and shoulder widths criteria are not analyzed for the deficiency 

analysis since turn lanes are not present on the section of I-84 and US Route 7 within the project limits. 

Additionally, the superelevation and superelevation transition lengths are not analyzed for the deficiency 

analysis since detailed survey is not available at the time of this study to measure the current 

superelevation rate constructed in the field. Since there has been several pavement preservation projects 

completed within this segment of I-84, it is unknown if the current superelevation rate within the study 

corridor matches the original design of I-84 and US Route 7. 

The minimum design criteria are set based on the functional classification of the roadway/highway. I-84 

has a functional classification of Urban Interstate Principal Arterial (Urban Freeway), while US Route 7 has 

a functional classification of Urban Expressway Principal Arterial (Urban Freeway). As such, Figure 5A, 

Urban Freeways, in Chapter 5 of the CTDOT HDM is used to set the minimum design criteria for both I-84 

and US Route 7. Refer to the Highway Appendix for the criteria outlined in Figure 5A of the CTDOT HDM. 

Refer to the appendix for the controlling design criteria for I-84 and US Route 7. 

2.3.2 Existing Ramp Geometry Analysis Methodology 
The methodology used to define the deficiencies in the existing on/off-ramp geometrics on I-84 and US 

Route 7 is determined based on critical ramp design criteria outlined in Section 12-3.03, Critical Design 

Elements, of the CTDOT HDM. The four (4) critical design elements outlined in this section of the CTDOT 

HDM are considered important to the safety and proper operation of the ramp junctions. In addition to the 

four (4) critical design elements, four (4) additional ramp design elements are chosen from various 

sections of Chapter 12 of the CTDOT HDM to determine design deficiencies in the existing on/off-ramps 

within the study area. Criteria for the four (4) additional ramp design elements are supplemented by 

Chapter 10 of the AASHTO Greenbook. 

The following design elements are the criteria used to determine deficiencies of the existing on/off-ramps: 

Section 12-3.03: 

1. Minimum Length of Deceleration for an Exit Ramp 

2. Deflection (Taper) Angle for a Taper Exit Ramp 

3. Minimum Length of Acceleration for an Entrance Ramp
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4. Parallel Portion ÏÆ ÔÈÅ !ÃÃÅÌÅÒÁÔÉÏÎ ,ÁÎÅ ÆÏÒ ÁÎ %ÎÔÒÁÎÃÅ 2ÁÍÐ ɉσππȭ ÍÉÎÉÍÕÍɊ 

Section 12-1.01.01, 12-2.04, and 12-4.01, and supplemented by Chapter 10 of the AASHTO Greenbook: 

5. On/Off-Ramp Terminal Side of Freeway 

6. Interchange Spacing 

7. Ramp Design Speed 

8. Capacity 

2.3.3 Data Collection Methods 
Several methods were used to measure the existing geometric conditions of I-84 and US Route 7, within the 

project area, to determine deficiencies along the corridor.  

Historical Projects: 

Geometric information from historical construction plans of I-84 and US Route 7 were used to re-create the 

existing horizontal and vertical alignments utilizing Bentley InRoads V8i, SELECTseries 2. The following is a list 

of the historical construction plans, obtained from CTDOT records, used in the existing geometric conditions 

data collection: 

Á Project No. 34-58, Relocation of Route No. 6 at Mill Plain, 1949 

Á Project No. 34-93, Relocation of Route U.S. 6, 1958 

Á Project No. 34-94 and 96-85, Relocation of Route U.S. 6 & Route 25, 1958 

Á Project No. 34-103 and 34-105, Relocation of Route U.S. 6 and Relocation of Route U.S. 7, 1958 

Á Project No. 34-84 and 34-106, Relocation of Route U.S. 6 and Relocation of Route U.S. 7, 1959 

Á Project No. 34-124, Relocation of U.S. Route 7, 1973 

Á Project No. 34-162, 34-164, and 34-176, Improvements to Route I-84, 1981 

Á Project No. 34-160 and 34-172, Interchange Improvements and Resurfacing on Interstate Route 84 and 

Route U.S. 7, 1982 

Á Project No. 34-190, Relocation of U.S. Route 7, 1984 

Á Project No. 34-189, Widening of I-84, 1986 

Á Project No. 34-197, Intersection Realignment at I-84 E.B. Exit 8, 1989 

Á Project No. 34-313, I-84 Interchanges 5 & 6 Improvements, 2014 

Electronic Data: 

LIDAR data with 2-foot contours and geospatial aerial photography, obtained from the Western 

Connecticut Council of Governments (WESTCOG), was also used in the analysis of the existing geometric 

conditions. LIDAR data allowed for a digital terrain model to be produced, which accurately allowed for 

replication of the existing vertical alignments and aided in the horizontal sight distance calculations.  

Surveys: 

CTDOT provided historic survey from several areas from existing projects along I-84, which was combined 

with the LIDAR data from WESTCOG, to create a digital terrain model which is approximate to the existing 

conditions of the corridor. This digital terrain model was utilized to measure various geometric conditions 

along the corridor, including vertical geometry and sight distance calculations. 

2.3.4 Presentation of Highway, Ramp, and Structure Deficiencies 
To aid in the analysis of the deficiencies along the project corridor and to pinpoint the exact areas of I-84 

having existing geometric deficiencies, the I-84 eastbound corridor within the study area is broken out 

into seven (7) segments. The segments run west to east along I-84 Eastbound, and are as follows: 

Á Segment 1: Kenosia Avenue Overpass to Exit 3 Off-Ramp 

Á Segment 2: Exit 3 Off-Ramp to Exit 4 Off-Ramp 

Á Segment 3: Exit 4 Off-Ramp to Kohanza Street Underpass 

Á Segment 4: Kohanza Street Underpass to Tamarack Avenue Underpass 

Á Segment 5: Tamarack Avenue Underpass to Exit 7 Off-Ramp 

Á Segment 6: Exit 7 Off-Ramp to Exit 8 Off-Ramp 

Á Segment 7: Exit 8 Off-Ramp to Vale Road Overpass 

Similarly, the I-84 Westbound corridor within the study area is broken out into seven (7) segments. The 

segments run west to east along I-84 Westbound and are as follows: 

Á Segment 1: Kenosia Avenue Overpass to Exit 3 On-Ramp 

Á Segment 2: Exit 3 On-Ramp to Exit 4 On-Ramp 

Á Segment 3: Exit 4 On-Ramp to Kohanza Street Underpass 

Á Segment 4: Kohanza Street Underpass to Tamarack Avenue Underpass 

Á Segment 5: Tamarack Avenue Underpass to Exit 7 On-Ramp 

Á Segment 6: Exit 7 On-Ramp to Exit 8 On-Ramp 

Á Segment 7: Exit 8 On-Ramp to Vale Road Overpass 
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The US Route 7 Northbound corridor within the study area, is broken out into two (2) segments. The segments 

run south to north along US Route 7, and are as follows: 

Á Segment 8: Backus Avenue Overpass to I-84 Merge 

Á Segment 9: I-84 Diverge to Exit 11 Off-Ramp 

The US Route 7 Southbound corridor, within the study area, is broken out into two (2) segments. The segments 

run south to north along US Route 7, and are as follows: 

Á Segment 8: Backus Avenue overpass to I-84 Diverge 

Á Segment 9: I-84 Merge to Exit 11 On-Ramp 

2.3.5 I-84 Mainline Geometry Review 
Each of the seven (7) segments along both Eastbound and Westbound I-84 were analyzed based on the 

controlling design criteria from the CTDOT HDM. This section summarizes the results of the analysis and 

highlights all geometric deficiencies along the I-84 corridor.  

Design Speed: 

The design speed of an urban freeway is determined by the classification of the area type, either 

Suburban/Intermediate or Built-up.  Section 6-1.03.02 of the CTDOT HDM outlines the descriptions of each 

area type for Urban Highways and Streets.  Along I-84, Segments 1, 2, 6, and 7 are classified as 

Intermediate, since these segments of I-84 are surrounded by commercial development but feature a wide 

right-of-way width between the edge of the highway and surrounding properties. Segments 3,4, and 5 are 

classified as Built-up, since both commercial and residential properties directly about the highway, and 

there is minimal available right-of-way width between the edge of the highway and surrounding 

properties. I-84 could not be widened in these segments without significant impacts to surrounding 

properties and complete right-of-way takes. Based on the area type classification for each segment, the 

design speed value is determined from Figure 5A of the CTDOT HDM, located in the Highway Appendix. The 

required design speed was then compared to the posted speed limit within each segment of I-84 (refer to 

the Highway Appendix. Table 2-26 summarizes the segments of I-84 Eastbound which do not meet the 

required design speed. Table 2-27 summarizes the segments of I-84 Westbound which do not meet the 

required design speed. 

Table 2-26 I-84 Eastbound Design Speed Deficiencies 

Segment 
No. 

Segment Freeway Area Type 

CTDOT HDM 
Design Speed 
Value for Area 
Type (mph) 

Posted Speed Limit 

1 
Kenosia Avenue Overpass to 
Exit 3 Off-Ramp 

Intermediate 65-70 mph 50 mph 

2 
Exit 3 Off-Ramp to Exit 4 Off-
Ramp 

Intermediate 65-70 mph 50 mph 

6 
Exit 7 Off-Ramp to Exit 8 Off-
Ramp 

Intermediate 65-70 mph 55 mph 

 

Table 2-27 I-84 Westbound Design Speed Deficiencies 

Segment 
No. 

Segment Freeway Area Type 

CTDOT HDM 
Design Speed 
Value for Area 
Type (mph) 

Posted Speed Limit 

1 
Kenosia Avenue Overpass to 
Exit 3 On-Ramp 

Intermediate 65-70 mph 50 mph 

2 
Exit 3 On-Ramp to Exit 4 On-
Ramp 

Intermediate 65-70 mph 50 mph 

6 
Exit 7 On-Ramp to Exit 8 On-
Ramp 

Intermediate 65-70 mph 55 mph 

 
Table 2-26 and Table 2-27 indicate three segments for both I-84 Eastbound and Westbound which are 
considered deficient for design speed, as the actual posted speed limit falls below the minimum design 
criteria for design speed. These areas fall within the two interchanges with US Route 7, on either end of the 
project limits (refer to the Highway Appendix). 
 

Travel Lane and Shoulder Widths: 

Based on Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the required travel lane width for 

Urban Freeways is 12 ft. The required right shoulder width is 10 ft. and the required left shoulder width is 

ψȭ ɉτȭ ÐÁÖÅÄ Ϲ τȭ ÇÒÁÄÅÄɊȢ (Ï×ÅÖÅÒȟ ×ÈÅÎ ÔÒÕÃË ÖÏÌÕÍÅÓ ÅØÃÅÅÄ ςυπ ÉÎ ÔÈÅ $ÉÒÅÃÔÉÏÎÁÌ $ÅÓÉÇÎ (ÏÕÒÌÙ 

Volume (DDHV), both the left and right shoulders should be 12 ft. wide. The truck DDHV was calculated for 

both the Eastbound and Westbound direction on I-84, and it exceeded 250 in every segment, except within 

Segment 1 in the Westbound direction.  Due to truck DDHVȭÓ exceeding 250 in every other segment of I-84, 

the minimum criteria for left and right shoulder widths is considered 12 ft.  

Along with mainline I-84 travel and shoulder lane widths, the on/off-ramp lane and shoulder widths were 

also analyzed and included in the mainline deficiency analysis. For the on/off-ramps along I-84, the 

required travel lane width is 12 ft., a 4 ft. left shoulder width, and a 10 ft. right shoulder width. Exit and 

entrance ramp travel lane and shoulder widths are determined from Section 12-4.02 of the CTDOT HDM 

(refer to the Highway Appendix). 

The travel lane widths along both Eastbound and Westbound I-84 within the project area are all 12 ft. in 

width and meet the minimum required travel lane width. However, the left and right shoulder widths along 

I-84 mainline and the I-84 on/off-ramps within the project area vary (refer to the Highway Appendix). 

Table 2-28 summarizes the segments of I-84 Eastbound which do not meet the required left shoulder 

widths, while Table 2-29 summarizes the segments of I-84 Eastbound which do not meet the required 

right shoulder widths.  
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Table 2-28 I-84 Eastbound Left Shoulder Width Deficiencies 

Segment 
No. 

Segment 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

1 
Kenosia Avenue Overpass to 
Exit 3 Off-Ramp 

12 10 

2 
Exit 3 Off-Ramp to Exit 4 Off-
Ramp 

12 4 

4 Exit 6 On-Ramp 4 3 

6 
Exit 7 Off-Ramp to Exit 8 Off-
Ramp 

12 6 

7 
Exit 8 Off-Ramp to Vale Road 
Overpass 

12 8 

 

Table 2-29 I-84 Eastbound Right Shoulder Width Deficiencies 

Segment 
No. 

Segment 
Required Right 
Shoulder Width (ft) 

Actual Right 
Shoulder Width (ft) 

2 
Exit 3 Off-Ramp 10 7 

Exit 3 On-Ramp 10 5 

3 

Exit 4 Off-Ramp Kohanza 
Street Underpass 

12 10 

Exit 4 On-Ramp 10 8 

4 
Kohanza Street Underpass to 
Tamarack Avenue Underpass 

12 10 

5 
Tamarack Avenue Underpass 
to Exit 7 Off-Ramp 

12 10 

6 
Exit 7 Off-Ramp to Exit 8 Off-
Ramp 

12 10 

7 Exit 8 Off-Ramp 10 7 

 

Table 2-28 and Table 2-29 indicate several segments within I-84 Eastbound where the existing shoulder 

widths are considered deficient, as the actual shoulder widths fall below the minimum design criteria for 

shoulder width. 

Table 2-30 summarizes the segments of I-84 Westbound which do not meet the required left shoulder 

widths, while Table 2-31 summarizes the segments of I-84 Westbound which do not meet the required 

right shoulder widths. 

Table 2-30 I-84 Westbound Left Shoulder Width Deficiencies 

Segment 
No. 

Segment 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

1 
Kenosia Avenue Overpass to 
Exit 3 On-Ramp 

12 10 

2 
Exit 3 On-Ramp to Exit 4 On-
Ramp 

12 4 

3 
Exit 4 Off-Ramp 4 1 

Exit 4 On-Ramp 4 3 

6 
Exit 7 On-Ramp to Exit 8 On-
Ramp 

12 6 

7 

Exit 8 On-Ramp to Vale Road 
Overpass 

12 4 

Exit 8 Off-Ramp 4 2 

 

Table 2-31 I-84 Westbound Right Shoulder Width Deficiencies 

Segment 
No. 

Segment 
Required Right 
Shoulder Width (ft) 

Actual Right 
Shoulder Width (ft) 

2 
Exit 3 On-Ramp to Exit 4 On-
Ramp 

12 10 

3 

Exit 4 On-Ramp to Kohanza 
Street Underpass 

12 10 

Exit 4 Off-Ramp 10 8 

Exit 4 On-Ramp 10 8 

4 

Kohanza Street Underpass to 
Tamarack Avenue Underpass 

12 10 

Exit 5 On-Ramp 10 8 

5 
Tamarack Avenue Underpass 
to Exit 7 On-Ramp 

12 10 

6 
Exit 7 On-Ramp to Exit 8 On-
Ramp 

12 10 

7 Exit 8 Off-Ramp 10 2 

 

Table 2-30 and Table 2-31 indicate several segments within I-84 Westbound where the existing shoulder 

widths are considered deficient, as the actual shoulder widths fall below the minimum design criteria for 

shoulder width (refer to the Highway Appendix). 

Bridge Widths and Cross Slopes: 

Based on Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the required bridge shoulder 

widths must match the approach roadway width and cross slope. From the previous section, the required 

travel lane width for Urban Freeways is 12 ft., and shoulder width for both left and right shoulders is 12 ft.  

Table 2-32 summarizes the bridges within segments of I-84 Eastbound which do not meet the required 

left shoulder widths, while Table 2-33 summarizes the bridges within the segments of I-84 Eastbound 

which do not meet the required right shoulder widths. 
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Table 2-32 I-84 Eastbound Bridges with Left Shoulder Width Deficiencies 

Segment 
No. 

Structure 
No. 

Carries Crossing 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

1 01182 I-84 EB Housatonic Railroad 12 10 

2 00458 I-84 EB 
Lake Avenue (Route 
202/Route 6) 

12 4 

3 01184 I-84 EB/WB Franklin Street 12 10 

4 

01185 I-84 EB/WB Kohanza Street 12 10 

01186 I-84 EB/WB Starr Avenue 12 9 

00961 I-84 EB/WB 
Main Street (Route 
39) 

12 10 

00956 I-84 EB/WB 
North Street (Route 
37) 

12 10 

01190 I-84 EB/WB Tamarack Avenue 12 10 

6 01195 I-84 EB 
Federal Road/ Eagle 
Road/ Housatonic 
Railroad 

12 6 

7 01198 I-84 EB Still River 12 5 

 

Table 2-33 I-84 Eastbound Bridges with Right Shoulder Width Deficiencies 

Segment 
No. 

Structure 
No. 

Carries Crossing 
Required Right 
Shoulder Width (ft) 

Actual Right 
Shoulder Width (ft) 

1 01182 I-84 EB Housatonic Railroad 12 10 

4 01186 I-84 EB/WB Starr Avenue 12 8 +/- 

5 01191 I-84 EB/WB Great Plain Road 12 10 

6 01195 I-84 EB 
Federal Road/ Eagle 
Road/ Housatonic 
Railroad 

12 10 

7 01198 I-84 EB Still River 12 3 

 

Table 2-32 and Table 2-33 indicate several bridges carrying the I-84 Eastbound travel lanes with existing 

shoulder widths are deficient, as the actual shoulder widths do not match the approach roadway minimum 

design criteria for shoulder width. 

Table 2-34 summarizes the bridges within segments of I-84 Westbound which do not meet the required 

left shoulder widths, while Table 2-35 summarizes the bridges within the segments of I-84 Westbound 

which do not meet the required right shoulder widths. 

Table 2-34 I-84 Westbound Bridges with Left Shoulder Width Deficiencies 

Segment 
No. 

Structure 
No. 

Carries Crossing 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

1 01181 I-84 WB Housatonic Railroad 12 8 

2 00457 I-84 WB 
Lake Avenue (Route 
202/ Route 6) 

12 8 

4 00961 I-84 EB/WB 
Main Street (Route 
39) 

12 8 

6 

00547 I-84 WB Route 7 NB 12 8 

01196 I-84 WB 
Federal Road/ Eagle 
Road/ Housatonic 
Railroad 

12 5 

7 01197 I-84 WB Still River 12 5 

 

Table 2-35 I-84 Westbound Bridges with Right Shoulder Width Deficiencies 

Segment 
No. 

Structure 
No. 

Carries Crossing 
Required Right 
Shoulder Width (ft) 

Actual Right 
Shoulder Width (ft) 

1 01181 I-84 WB Housatonic Railroad 12 10 

2 00457 I-84 WB 
Lake Avenue (Route 
202/ Route 6) 

12 8 

3 01184 I-84 EB/WB Franklin Street 12 10 

4 

01185 I-84 EB/WB Kohanza Street 12 10 

01186 I-84 EB/WB Starr Avenue 12 10 

00961 I-84 EB/WB 
Main Street (Route 
39) 

12 10 

00956 I-84 EB/WB 
North Street (Route 
37) 

12 10 

6 

00547 I-84 WB Route 7 NB 12 10 

01196 I-84 WB 
Federal Road/ Eagle 
Road/ Housatonic 
Railroad 

12 10 

7 01197 I-84 WB Still River 12 7 

 

Table 2-34 and Table 2-35 indicate several bridges carrying the I-84 Westbound travel lanes where the 

existing shoulder widths are considered deficient, as the actual shoulder widths do not match the approach 

roadway minimum design criteria for shoulder width. 

The cross slopes of the travel lanes over the bridge structures along both Eastbound and Westbound I-84 

were not analyzed for the deficiency analysis since detailed survey was not available at the time of this 

study to measure the current cross slopes constructed in the field. However, from field inspection, the cross 

slopes of the travel lanes and shoulders over bridge structures appear to match the roadway approach 

cross slopes (refer to the Highway Appendix). 
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Bridge Condition Rating and Bridge Vertical Clearances: 

The condition rating and structural capacity of each bridge structure either carrying I-84 or crossing over I-

84 was analyzed based on current inspection reports. Additionally, bridge structures crossing over I-84 

were analyzed for vertical clearances. Based on Figure 5A of the CTDOT HDM, located in the Highway 

Appendix, bridges must adhere to the following minimum vertical clearances: 

Á %ØÉÓÔÉÎÇ (ÉÇÈ×ÁÙ "ÒÉÄÇÅ Ѐ ρφȭ-πȱ 

Á &ÒÅÅ×ÁÙ ÏÖÅÒ 2ÁÉÌÒÏÁÄЀ ςσȭ-πȱ 

Refer to Section 2.4 of this report for a detailed analysis of the bridge structures both carrying I-84 and US 

Route 7 as well as structures over I-84 and US Route 7. 

Minimum Radius and Compound Curves Not Meeting 1.5:1 Ratio: 

The horizontal radius of each curve along Eastbound and Westbound I-84 was analyzed to determine 

which curves meet/do not meet the minimum radius based on design speed. Figure 8-2A in Section 8-

2.02.02 in the CTDOT HDM (refer to the Highway Appendix) was used to determine the minimum 

horizontal radius, based on design speed and a maximum superelevation rate of 6%. The design speed is 

determined based on the freeway area type. Refer to the Design Speed section of this report, under Section 

2.3.5 I-84 Mainline Geometry Review. 

Table 2-36 summarizes the segments of I-84 Eastbound in which the horizontal curves do not meet the 

minimum radius based on design speed, while Table 2-37 summarizes the segments of I-84 Westbound in 

which the horizontal curves do not meet the minimum radius based on design speed. 

Table 2-36 I-84 Eastbound Minimum Radius Deficiencies 

Segment 
No. 

Horizontal 
Curve No. 

Radius of 
Curve (ft) 

Design Speed 
Based on Radius 
(mph) 

CTDOT HDM Design 
Speed Value for 
Area Type (mph) 

1 2 1,454 61 mph 65-70 mph 

2 

3 1,466 62 mph 65-70 mph 

4 1,000 54 mph 65-70 mph 

5 1,432 53 mph 65-70 mph 

 

Table 2-37 I-84 Westbound Minimum Radius Deficiencies 

Segment 
No. 

Horizontal 
Curve No. 

Radius of 
Curve (ft) 

Design Speed 
Based on Radius 
(mph) 

CTDOT HDM Design 
Speed Value for 
Area Type (mph) 

1 2 1,410 61 mph 65-70 mph 

2 
3 1,194 57 mph 65-70 mph 

4 1,200 57 mph 65-70 mph 

 

Table 2-36 and Table 2-37 indicate the horizontal curves along segments 1 and 2 fall below the minimum 

radius for design speed. The deficiencies in horizontal curves through this section I-84 is apparent, as the 

speed limit drops to 50 mph in this area, due to the deficiencies in the existing horizontal alignment of I-84. 

In addition to determining the radii of the existing horizontal curves along I-84, all compound horizontal 

curves are analyzed to determine if they meet design requirements. From Section 8-2.02.03 of the CTDOT 

HDM, for compound curves that are used on a mainline freeway section, the radius of the flatter circular 

arc should not be more than 50% greater than that of the sharper arc. There is one compound curve 

located on the Eastbound I-84 alignment, and two compound curves located on the Westbound I-84 

alignment. Table 2-38 summarizes the segment of I-84 Eastbound in which the horizontal compound 

curve does not meet the maximum 1.5:1 ratio. Table 2-39 summarizes the segment of I-84 Westbound in 

which the horizontal compound curve does not meet the maximum 1.5:1 ratio. 

Table 2-38 I-84 Eastbound Compound Curve Deficiencies 

Segment 
No. 

Horizontal 
Curve No. 

Radius of 
Curve (ft) 

Ratio  
(Should Not Exceed 1.5) 

3 
6 1,611 

2.38 
7 3,828 

 

Table 2-39 I-84 Westbound Compound Curve Deficiencies 

Segment 
No. 

Horizontal 
Curve No. 

Radius of 
Curve (ft) 

Ratio  
(Should Not Exceed 1.5) 

3 
5 1,663 

2.33 
6 3,880 

 

Table 2-38 and Table 2-39 indicate there is one horizontal curve, located in segment 3 in both the 

Eastbound and Westbound direction of I-84, which does not conform to the maximum 1.5:1 ratio. These 

compound curves are located along the same section of I-84 Eastbound and Westbound, just east of the 

Exit 4 interchange (refer to the Highway Appendix). 

Stopping Sight Distance on Vertical Curves and Maximum Grades: 

The minimum required stopping sight distance for both sag and crest vertical curves is determined from 

Chapter 3 of the AASHTO A Policy on Geometric Design of Highways and Streets (AASHTO Greenbook), 

2011 6th Edition. Table 3-34, Design Controls for Crest Vertical Curves Based on Stopping Sight Distance, is 

used to determine the minimum stopping sight distance and rate of vertical curvature (K value) based on 

design speed for crest vertical curves. Table 3-36, Design Control for Sag Vertical Curves, is used to 

determine minimum stopping sight distance and rate of vertical curvature (K value) based on design 

speed for sag vertical curves (refer to the Highway Appendix). The design speed is determined based on 

the freeway area type. Refer to the Design Speed section of this report, under Section 2.3.5 I-84 Mainline 

Geometry Review. 

Table 2-40 summarizes the segments of I-84 Eastbound in which the vertical curves do not meet 

minimum stopping sight distance requirements. Table 2-41 summarizes the segments of I-84 Westbound 

in which the vertical curves do not meet minimum stopping sight distance requirements.
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Table 2-40 I-84 Eastbound Vertical Curve Stopping Sight Distance Deficiencies 

Segment 
No. 

Vertical 
Curve No. 

Crest/Sag 
Vertical 
Curve 

Measured 
Stopping Sight 
Distance (ft) 

AASHTO 
Greenbook 
Required Stopping 
Sight Distance (ft) 

Design Speed 
Based on Existing 
Vertical 
Alignment (mph) 

Required Design 
Speed for 
Corridor Segment 
(mph) 

1 1 Sag 634 645 64 65 - 70 

2 

2 Crest 470 645 53 65 - 70 

3 Sag 440 645 51 65 - 70 

4 Crest 637 645 64 65 - 70 

4 10 Sag 356 495 44 50 -55 

6 
12 Sag 441 645 51 65 - 70 

13 Crest 569 645 59 65 - 70 

 

Table 2-41 I-84 Westbound Vertical Curve Stopping Sight Distance Deficiencies 

Segment 
No. 

Vertical 
Curve No. 

Crest/Sag 
Vertical 
Curve 

Measured 
Stopping Sight 
Distance (ft) 

AASHTO 
Greenbook 
Required Stopping 
Sight Distance (ft) 

Design Speed 
Based on Existing 
Vertical 
Alignment (mph) 

Required Design 
Speed for 
Corridor Segment 
(mph)  

2 

4 Crest 637 645 64 65 - 70 

5 Sag 548 645 58 65 - 70 

6 Crest 641 645 64 65 - 70 

6 
15 Sag 603 645 62 65 - 70 

16 Crest 630 645 64 65 - 70 

 

Table 2-40 and Table 2-41 indicate there are several vertical curves along the I-84 alignment where the 

minimum required stopping sight distance on sag and crest vertical curves are not met. In most instances, the 

location of the deficient vertical curves along the Eastbound and Westbound travel lanes are in the same 

location along the alignment. Most deficiencies occur at the two interchanges with US Route 7, as this is 

currently where there are design speed deficiencies.  

In addition to stopping sight distance on vertical curves, the maximum vertical grades were analyzed along the 

I-84 corridor within the project area. From Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the 

maximum vertical grade is based on the design speed of the freeway. A maximum vertical grade of 4% is used 

for a design speed between 60mph and 70 mph, while a maximum vertical grade of 5% is used for a design 

speed between 50 mph and 55 mph. 

There was one segment within the I-84 corridor where the maximum allowable grade was exceeded. Refer to 

Table 2-42 for a summary of the segment which exceeds the maximum allowable vertical grade, in the 

Eastbound direction of I-84 (refer to the Highway Appendix). 

 

Table 2-42 I-84 Eastbound Maximum Vertical Grade Deficiencies 

Segment 
No. 

Measured Vertical 
Grade (%) 

Maximum Allowable 
Vertical Grade (%) 

2 4.22% 4.00% 

 

Stopping Sight Distance Based on Level Grades: 

In addition to calculating stopping sight distance on crest and sag vertical curves, the stopping sight 

distance on level grades was also analyzed along the I-84 corridor within the project area. A 3-D model of 

the existing highway was created using Inroads with a combination of LIDAR data and existing historical 

design plans. From the model, the sight distance around fixed objects (concrete median barrier, bridge 

abutments, guide rail, etc.) was analyzed.  

Table 2-43 summarizes the locations along I-84 Eastbound where the stopping sight distance does not 

meet the minimum required sight distance based on design speed. Table 2-44 summarizes the locations 

along I-84 Westbound where the stopping sight distance does not meet the minimum required sight 

distance based on design speed. The design speed was determined based on the freeway area type. Refer to 

the Design Speed section of this report, under Section 2.3.5 I-84 Mainline Geometry Review. 

Table 2-43 I-84 Eastbound Level Grade Stopping Sight Distance Deficiencies 

Segment 
No. 

Controlling 
Geometric 
Feature 

Obstructed 
Stopping Sight 
Distance Location 

Measured 
Stopping Sight 
Distance (ft) 

AASHTO 
Greenbook 
Required Stopping 
Sight Distance (ft) 

Design Speed 
Based on SSD 
(mph) 

Required 
Design Speed 
for Corridor 
Classification 
(mph)  

1 
Concrete 
Barrier 

{ǘŀǊǘƛƴƎ урлΩ ōŜŦƻǊŜ 
the Exit 3 off-ramp 
diverge 

378 645 46 65 - 70 

2 

Concrete 
Barrier 

{ǘŀǊǘƛƴƎ урлΩ ōŜŦƻǊŜ 
the Exit 3 on-ramp 
converge 

344 360 43 65 - 70 

Guide Rail 
{ǘŀǊǘƛƴƎ ннрлΩ ŀŦǘŜǊ 
the Exit 3 off-ramp 
diverge 

342 645 43 65 - 70 

6 

Guide Rail 
{ǘŀǊǘƛƴƎ мотрΩ 
before the Exit 7 on-
ramp converge 

236 360 34 65 - 70 

Concrete 
Barrier 

{ǘŀǊǘƛƴƎ фрлΩ ŀŦǘŜǊ 
the Exit 7 off-ramp 
diverge 

476 645 53 65 - 70 

7 Bridge Pier 
{ǘŀǊǘƛƴƎ сллΩ ŀŦǘŜǊ 
the Exit 8 off-ramp 
diverge 

508 645 56 65 - 70 
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Table 2-44 I-84 Westbound Level Grade Stopping Sight Distance Deficiencies 

Segment 
No. 

Controlling 
Geometric 
Feature 

Obstructed 
Stopping Sight 
Distance Location 

Measured 
Stopping 
Sight Distance 
(ft) 

AASHTO 
Greenbook 
Required 
Stopping Sight 
Distance (ft) 

Design Speed 
Based on SSD 
(mph) 

Required 
Design Speed 
for Corridor 
Classification 
(mph)  

2 

Concrete 
Barrier 

{ǘŀǊǘƛƴƎ мсллΩ 
before the Exit 4 
on-ramp converge 

436 645 50 65 - 70 

Concrete 
Barrier 

{ǘŀǊǘƛƴƎ ннллΩ 
before the Exit 3 
on-ramp converge 

276 360 37 65 - 70 

6 

Guide Rail 
{ǘŀǊǘƛƴƎ мллΩ ōŜŦƻǊŜ 
the Exit 7 off-ramp 
diverge 

327 360 42 65 ς 70 

Guide Rail 
{ǘŀǊǘƛƴƎ пллΩ ōŜŦƻǊŜ 
the Exit 7 off-ramp 
diverge 

414 645 49 65 ς 70 

7 Bridge Pier 
{ǘŀǊǘƛƴƎ нлллΩ 
before the Exit 8 
on-ramp converge 

527 645 57 65 ς 70 

 

Table 2-43 and 2-44 indicate several locations along Eastbound and Westbound I-84 where the stopping 

sight distance is below the minimum design criteria due to roadside objects obstructing the view for 

motorists (refer to Appendix A for the Deficiency Plans).  

Travel Lane and Shoulder Cross Slopes: 

From Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the travel lane cross slopes in tangent 

sections should be 1.5% - 2.0% for travel lanes adjacent to the crown of the roadway, and 2.0% for travel 

lanes away from the crown line. Additionally, the shoulder cross slopes should be 4% where concrete 

median barrier is present. On highway segments without curbing, the typical shoulder cross slope is 4%. 

Where curbs are present, the typical shoulder cross slope is 6%. 

From visual inspection of Eastbound and Westbound I-84, there does not appear to be any segment within 

the project limits that does not meet the travel lane and shoulder cross slope minimum design criteria. 

Therefore, all segments within the I-84 project area meet the minimum requirements for travel lane and 

shoulder cross slopes. 

Accessibility Requirements for Disabled Individuals: 

From Section 6-6.02 of the CTDOT HDM, no design exceptions are permitted which do not meet 

Connecticut General Statute Sections 7-118a and 14-253a, or which do not meet the Americans with 

Disabilities Act, Public Law 101-336. While accessibility requirements for disabled individuals is a criterion 

set in the CTDOT HDM, there are currently no accessible areas for pedestrians within mainline I-84 in the 

project area. 

 

Roadside Clear Zones: 

From Section 13-2.02 of the CTDOT HDM (refer to the Highway Appendix), the roadside clear zone is 

based on design speed, Average Daily Traffic (ADT) and the slopes of the cut/fill areas. Within the I-84 

%ÁÓÔÂÏÕÎÄ ÁÎÄ 7ÅÓÔÂÏÕÎÄ ÐÒÏÊÅÃÔ ÌÉÍÉÔÓȟ ÔÈÅ ÃÌÅÁÒ ÚÏÎÅ ÒÁÎÇÅÓ ÆÒÏÍ ςφȭ ÔÏ σπȭ ÆÒÏÍ ÔÈÅ ÅÄÇÅ ÏÆ ÓÈÏÕÌÄÅÒ 

line, based on Figure 13-2A, Recommended Clear Zone Distances.  

From visual inspection of Eastbound and Westbound I-84, there does not appear to be any segment within 

the project limits where a slope off the edge of shoulder is steeper than 4:1 that is not protected by guide 

rail. Therefore, all segments within the I-84 project limits meet the minimum requirements for roadside 

clear zones. 

Intersection Sight Distance: 

From Section 11-2.0 of the CTDOT HDM, the intersection sight distance for at-grade intersections is based 

on the design speed of the major road and the type of traffic control device at the intersection. 

Intersections were analyzed for passenger cars (P), single unit trucks (SU), and tractor/semi-trailers with 

considerations for horizontal obstructions and apparent high points in the road that could obstruct sight.  

Table 2-45 I-84 Eastbound Intersection Sight Distance Deficiencies 

Segment 
No. 

Exit No. 
Turning 
Movement 

Required ISD (feet) 
Measured ISD 
(feet) 

Controlling 
Geometric 
Feature P SU Semi-Trailer 

3 4 (Lake Ave.) Left-turn 530 675 810 767 Bridge Wall 

 

Table 2-46 I-84 Westbound Intersection Sight Distance Deficiencies 

Segment 
No. 

Exit No. 
Turning 
Movement 

Required ISD (feet) Measured ISD 
(feet) 

Controlling 
Geometric Feature P SU Semi-Trailer 

4 5 (Main St.) Left-turn 575 600 720 444 Vegetation 

4 5 (Main St.) Right-turn 445 560 680 436 Cut Slope 

4 6 (North St.) Right-Turn 390 490 595 488 Bridge Wall 

 
Table 2-45 and Table 2-46 indicate that there are four (4) locations in the built-up area where the 
intersection sight distance is deficient.  
 

2.3.6 US Route 7 Mainline Geometry Review 
Each of the two (2) segments along both Northbound and Southbound US Route 7 were analyzed based on 

the controlling design criteria from the CTDOT HDM. This section summarizes the results of the analysis 

and highlights all geometric deficiencies along the US Route 7 corridor.  
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Design Speed: 

The design speed of an urban freeway is determined by the classification of the area type, either 

Suburban/Intermediate or Built-up.  Section 6-1.03.02 of the CTDOT HDM outlines the descriptions of 

each area type.  Since, I-84 was classified as an Intermediate area around the two interchanges with US 

Route 7 at Exit 3 and Exit 7, US Route 7 is also classified as an Intermediate area at these interchange 

locations. These interchanges are considered Intermediate areas because they are surrounded by 

commercial development but feature a wide right-of-way width between the edge of the highway and 

surrounding properties. The interchange of US Route 7 and I-84 can be widened/realigned in these 

segments with minimal impacts to surrounding properties. 

Based on the area type classification for each segment, the required design speed is determined from 

Figure 5A of the CTDOT HDM (refer to the Highway Appendix). The required design speed was then 

compared to the posted speed limit within each segment of US Route 7. 

Table 2-47 summarizes the segments of US Route 7 Northbound which do not meet the required design 

speed. Table 2-48 summarizes the segments of US Route 7 Southbound which do not meet the required 

design speed. 

Table 2-47 US Route 7 Northbound Design Speed Deficiencies 

Segment 
No. 

Segment Freeway Area Type 
Required Design 
Speed 

Posted Speed Limit 

8 
Backus Avenue Overpass to 
I-84 Merge 

Intermediate 65-70 mph 50 mph 

9 
I-84 Diverge to Exit 11 Off-
Ramp 

Intermediate 65-70 mph 55 mph 
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Table 2-48 US Route 7 Southbound Design Speed Deficiencies 

Segment 
No. 

Segment Freeway Area Type 
Required Design 
Speed 

Posted Speed Limit 

8 
Backus Avenue Overpass to 
I-84 Diverge 

Intermediate 65-70 mph 50 mph 

9 
I-84 Merge to Exit 11 On-
Ramp 

Intermediate 65-70 mph 50 mph 

 
Table 2-47 and Table 2-48 indicate segments of US Route 7 Northbound and Southbound considered 

deficient for design speed, as the actual posted speed limit falls below the minimum design criteria for 

design speed.  

Travel Lane and Shoulder Widths: 

Based on Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the required travel lane width for 

Urban Freeways is 12 ft. The required right shoulder width is 10 ft. and the required left shoulder width is 

ψȭ ɉτȭ ÐÁÖÅÄ Ϲ τȭ ÇÒÁÄÅÄɊȢ (Ï×ÅÖÅÒȟ ×ÈÅÎ Ôruck volumes exceed 250 in the Directional Design Hourly 

Volume (DDHV), both the left and right shoulders should be 12 ft. wide. The truck DDHV was calculated 

for both the Northbound and Southbound direction on US Route 7, and the DDHV did not exceed 250 in 

any segment.   

The travel lane widths along both Northbound and Southbound US Route 7 are all 12 ft. in width and meet 

the minimum required travel lane width. Additionally, the right shoulder widths along both Northbound 

and Southbound US Route 7 are all ρπȭ ÁÎÄ ÇÒÅÁÔÅÒȟ ×ÈÉÃÈ ÍÅÅÔÓ ÔÈÅ ÍÉÎÉÍÕÍ ÒÅÑÕÉÒÅÄ ÒÉÇÈÔ ÓÈÏÕÌÄÅÒ 

width. However, the left shoulder widths along US Route 7, within the project area, vary. 

Table 2-49 summarizes the segments US Route 7 Northbound which do not meet the required left 

shoulder widths, while Table 2-50 summarizes the segments of US Route 7 Southbound which do not 

meet the required left shoulder widths.  

Table 2-49 US Route 7 Northbound Left Shoulder Width Deficiencies 

Segment 
No. 

Segment 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

8 
Backus Avenue Overpass to I-
84 Merge 

8 6 

9 
I-84 Diverge to Exit 11 Off-
Ramp 

8 6 

 

Table 2-50 US Route 7 Southbound Left Shoulder Width Deficiencies 

Segment 
No. 

Segment 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

8 
Backus Avenue Overpass to I-
84 Diverge 

8 4 

9 
I-84 Merge to Exit 11 On-
Ramp 

8 4 

 

Table 2-48 and Table 2-49 indicate four (4) segments within US Route 7 Northbound and Southbound 
where the existing left shoulder widths are considered deficient, as the actual left shoulder widths fall 
below the minimum design criteria (refer to the Highway Appendix). 
 

Bridge Widths and Cross Slopes: 

Based on Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the required bridge shoulder 

widths must match the approach roadway width and cross slope. From the previous section, the required 

travel lane widtÈ ÆÏÒ 5ÒÂÁÎ &ÒÅÅ×ÁÙÓ ÉÓ ρς ÆÔȢȟ ÌÅÆÔ ÓÈÏÕÌÄÅÒ ×ÉÄÔÈ ψȭȟ ÁÎÄ ÒÉÇÈÔ ÓÈÏÕÌÄÅÒ ×ÉÄÔÈ ρπȭ.  

There were several structures along US Route 7 Northbound and Southbound where there are deficiencies 

in the left shoulder widths. Table 2-51 summarizes the bridges within segments of US Route 7 

Northbound which do not meet the required left shoulder widths. Table 2-52 summarizes the bridges 

within segments of US Route 7 Southbound which do not meet the required left shoulder widths. 

Table 2-51 US Route 7 Northbound Bridges with Left Shoulder Width Deficiencies 

Segment 
No. 

Structure 
No. 

Carries Crossing 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

8 00541 
US Route 7 
NB 

Still River & 
Danbury Mall 
Connector Overpass 

8 7 

9 00550 
US Route 7 
NB 

Federal Road 
Overpass 

8 6 

 

Table 2-52 US Route 7 Southbound Bridges with Left Shoulder Width Deficiencies 

Segment 
No. 

Structure 
No. 

Carries Crossing 
Required Left 
Shoulder Width (ft) 

Actual Left 
Shoulder Width (ft) 

8 00548 
US Route 7 
SB 

I-84 WB Overpass 8 6 

9 00551 
US Route 7 
SB 

Federal Road 
Overpass 

8 6 

 

Table 2-51 and Table 2-52 indicate several bridges carrying the US Route 7 Northbound and Southbound 

travel lanes where the existing left shoulder widths are considered deficient, as the actual left shoulder 

widths do not match the approach roadway minimum design criteria for shoulder width. 

The cross slopes of the travel lanes over the bridge structures along both Northbound and Southbound US 

Route 7 were not analyzed for the deficiency analysis since detailed survey is not available at the time of 

this study to measure the current cross slopes constructed in the field. However, from field inspection, the 

cross slopes of the travel lanes and shoulders over bridge structures seemed to match the roadway 

approach cross slopes (refer to the Highway Appendix).  

Bridge Condition Rating and Bridge Vertical Clearances: 

The condition rating and structural capacity of each bridge structure either carrying US Route 7 or crossing 

over US Route 7 was analyzed based on current inspection reports. Additionally, bridge structures crossing 

over US Route 7 were analyzed for vertical clearances. Based on Figure 5A of the CTDOT HDM (refer to the 

Highway Appendix), bridges must adhere to the following minimum vertical clearances:
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Á %ØÉÓÔÉÎÇ (ÉÇÈ×ÁÙ "ÒÉÄÇÅ Ѐ ρφȭ-πȱ 

Á &ÒÅÅ×ÁÙ ÏÖÅÒ 2ÁÉÌÒÏÁÄЀ ςσȭ-πȱ 

Refer to Section 2.4 of this report for a detailed analysis of the bridge structures both carrying I-84 and US 

Route 7 as well as structures over I-84 and US Route 7. 

Minimum Radius and Compound Curves Not Meeting 1.5:1 Ratio: 

The horizontal radius of each curve along Northbound and Southbound US Route 7 was analyzed to 

determine which curves meet/do not meet the minimum radius based on design speed. Figure 8-2A in 

Section 8-2.02.02 in the CTDOT HDM is utilized to determine the minimum horizontal radius, based on 

design speed and a maximum superelevation rate of 6%. The design speed is determined based on the 

freeway area type. Refer to the Design Speed section of this report, under Section 2.3.6 US Route 7 Mainline 

Geometry Review. 

Table 2-53 summarizes the segments of US Route 7 Southbound in which the horizontal curves do not 

meet the minimum radius based on design speed. 

Table 2-53 US Route 7 Southbound Minimum Radius Deficiencies 

Segment 
No. 

Horizontal 
Curve No. 

Radius of 
Curve (ft) 

Design Speed 
Based on Radius 
(mph) 

Required Design 
Speed for Corridor 
Classification (mph) 

8 
1 1,100 55 mph 65-70 mph 

2 1,160 56 mph 65-70 mph 

 

Table 2-53 indicates the horizontal curves along segments 8 on Southbound US Route 7 fall below the 

minimum radius for design speed (refer to Appendix A for the Deficiency Plans).  

There were no existing compound horizontal curves within the US Route 7 corridor. 

Stopping Sight Distance on Vertical Curves and Maximum Grades: 

The minimum required stopping sight distance for both sag and crest vertical curves is determined from 

Chapter 3 of the AASHTO A Policy on Geometric Design of Highways and Streets (AASHTO Greenbook), 

2011 6th Edition. Table 3-34 of the Greenbook, Design Controls for Crest Vertical Curves Based on Stopping 

Sight Distance, is used to determine the minimum stopping sight distance and rate of vertical curvature (K 

value) based on design speed for crest vertical curves. Table 3-36, Design Control for Sag Vertical Curves, is 

used to determine minimum stopping sight distance and rate of vertical curvature (K value) based on 

design speed for sag vertical curves. The design speed is determined based on the freeway area type. Refer 

to the Design Speed section of this report, under Section 2.3.6 US Route 7 Mainline Geometry Review. 

Table 2-54 summarizes the segments of US Route 7 Northbound in which the vertical curves do not meet 

minimum stopping sight distance requirements. Table 2-55 summarizes the segments of US Route 7 

Southbound in which the vertical curves do not meet minimum stopping sight distance requirements. 

Table 2-54 US Route 7 Northbound Vertical Curve Stopping Sight Distance Deficiencies 

Segment 
No. 

Vertical 
Curve No. 

Crest/Sag 
Vertical 
Curve 

Measured 
Stopping Sight 
Distance (ft) 

AASHTO 
Greenbook 
Required Stopping 
Sight Distance (ft) 

Design Speed 
Based on Existing 
Vertical 
Alignment (mph) 

Required Design 
Speed for 
Corridor 
Segment (mph)  

8 
1 Sag 452 645 51 65 - 70 

2 Sag 568 645 59 65 - 70 

 

Table 2-55 US Route 7 Southbound Vertical Curve Stopping Sight Distance Deficiencies 

Segment 
No. 

Vertical 
Curve No. 

Crest/Sag 
Vertical 
Curve 

Measured 
Stopping Sight 
Distance (ft) 

AASHTO 
Greenbook 
Required Stopping 
Sight Distance (ft) 

Design Speed 
Based on Existing 
Vertical 
Alignment (mph) 

Required Design 
Speed for 
Corridor 
Segment (mph)  

8 2 Crest 578 645 60 65 - 70 

9 6 Crest 561 645 59 65 - 70 

 

Table 2-54 and Table 2-55 indicate four (4) vertical curves along the US Route 7 alignment where the 

minimum required stopping sight distance on sag and crest vertical curves are not met.  

In addition to stopping sight distance on vertical curves, the maximum vertical grades were also analyzed 

along the US Route 7 corridor within the project area. From Figure 5A of the CTDOT HDM, the maximum 

vertical grade is based on the design speed of the freeway. A maximum vertical grade of 4% is used for a 

design speed between 60 mph and 70 mph, while a maximum vertical grade of 5% is used for a design 

speed between 50 mph and 55 mph. 

There was one segment within the US Route 7 corridor in which the maximum allowable grade was 

exceeded. Refer to Table 2-56 for a summary of the segment which exceeds the maximum allowable 

vertical grade, in the Northbound direction of US Route 7 (refer to the Highway Appendix).  

Table 2-56 US Route 7 Northbound Maximum Vertical Grade Deficiencies 

Segment 
No. 

Measured Vertical 
Grade (%) 

Maximum Allowable 
Vertical Grade (%) 

2 4.22% 4.00% 

 

Stopping Sight Distance Based on Level Grades: 

In addition to calculating stopping sight distance on crest and sag vertical curves, the stopping sight 

distance on level grades was analyzed along the US Route 7 corridor within the project area. A 3-D model 

of the existing highway was created using Inroads with a combination of LIDAR data and existing 

historical design plans. From the model, the sight distance around fixed objects (concrete median barrier, 

bridge abutments, guide rail, etc.) was analyzed.  

There were no locations along US Route 7 where there is a stopping sight distance on level grade 

deficiency.  
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Travel Lane and Shoulder Cross Slopes: 

From Figure 5A of the CTDOT HDM (refer to the Highway Appendix), the travel lane cross slopes in 

tangent sections should be 1.5% - 2.0% for travel lanes adjacent to the crown of the roadway, and 2.0% for 

travel lanes away from the crown line. Additionally, the shoulder cross slopes should be 4% where 

concrete median barrier is present. On highway segments without curbing, the typical shoulder cross 

slope is 4%. Where curbs are present, the typical shoulder cross slope is 6%. 

From visual inspection of Northbound and Southbound US Route 7, there does not appear to be any 

segment within the project limits that does not meet the travel lane and shoulder cross slope minimum 

design criteria. Therefore, all segments within the US Route 7 project area meet the minimum 

requirements for travel lane and shoulder cross slopes. 

Accessibility Requirements for Disabled Individuals: 

From Section 6-6.02 of the CTDOT HDM, no design exceptions are permitted which do not meet 

Connecticut General Statute Sections 7-118a and 14-253a, or which do not meet the Americans with 

Disabilities Act, Public Law 101-336. While accessibility requirements for disabled individuals is a criterion 

set in the CTDOT HDM, there are currently no accessible areas for pedestrians within mainline US Route 7 

in the project area. 

Roadside Clear Zones: 

From Section 13-2.02 of the CTDOT HDM (refer to Appendix B), the roadside clear zone is based on design 

speed, Average Daily Traffic (ADT) and the slopes of the cut/fill areas. Within the I-84 Eastbound and 

7ÅÓÔÂÏÕÎÄ ÐÒÏÊÅÃÔ ÌÉÍÉÔÓȟ ÔÈÅ ÃÌÅÁÒ ÚÏÎÅ ÒÁÎÇÅÓ ÆÒÏÍ ςφȭ ÔÏ σπȭ ÆÒÏÍ ÔÈÅ ÅÄÇÅ ÏÆ ÓÈÏÕÌÄÅÒ ÌÉÎÅȟ ÂÁÓÅÄ ÏÎ 

Figure 13-2A, Recommended Clear Zone Distances.  

From visual inspection of Northbound and Southbound US Route 7, there does not appear to be any 

segment within the project limits where a slope off the edge of shoulder is steeper than 4:1 that is not 

protected by guide rail. Therefore, all segments within the US Route 7 project limits meet the minimum 

requirements for roadside clear zones. 

Intersection Sight Distance: 

Intersections at the terminus of off-ramps within the US Route 7 corridor were not analyzed, as any off-

ramp interchange from US Route 7 is outside of the project limits. 

2.3.7 I-84 Ramp Geometry Review 
There are twenty-two (22) ramps along both eastbound and westbound I-84 analyzed based on the 
critical design elements and other design criteria outlined in the CTDOT HDM. This section summarizes 
the results of the analysis and highlight all geometric deficiencies of the ramps along the I-84 corridor.  

Site specific mainline design speeds are determined for ramp evaluation.  The mainline design speed is 
chosen as the lesser of the design speed of the closest governing geometric control or 70 mph.  If the 
closest governing geometric control is deemed far enough away, a design speed of 70 mph is chosen. 

Minimum Length of Deceleration for an Exit Ramp: 

The minimum length of deceleration for an exit ramp is determined from Section 12-3.01.01 of the CTDOT 
HDM. The minimum length is determined by thÅ ÍÁÉÎÌÉÎÅ ÄÅÓÉÇÎ ÓÐÅÅÄ ÁÎÄ ÔÈÅ ÄÅÓÉÇÎ ÓÐÅÅÄ ÏÆ ÔÈÅ ÒÁÍÐȭÓ 

first governing geometric control from Figure 12-3A of the CTDOT HDM as adjusted by Figure 12-3B (refer 
to the Highway Appendix); subsequent curves must also have sufficient deceleration length to safely 
maneuver the exit ramp. Exit ramps with insufficient deceleration length cause drivers to begin 
deceleration on the mainline, impeding traffic passing the ramp. 

Table 2-57 I-84 Eastbound Minimum Length of Deceleration for Exit Ramp Deficiencies 

Exit No. Ramp Type 
Measured Deceleration 
Length (ft) 

Required Deceleration 
Length (ft) 

4 Parallel 139 314 

8 Taper 9 394 

 

Table 2-58 I-84 Westbound Minimum Length of Deceleration for Exit Ramp Deficiencies 

Exit No. Ramp Type 
Measured Deceleration 
Length (ft) 

Required Deceleration 
Length (ft) 

4 Parallel 98 724 

8 Taper 113 535 

 

Tables 2-57 and 2-58 indicate four (4) of the eleven (11) exit ramps do not meet the minimum length of 
deceleration requirements.  Exits 4 and 8 have deficient deceleration lengths for exit ramps on both sides 
of the highway. These deficiencies are due to sharp horizontal curves entrance ramps in close proximity to 
the mainline. In the case of the Exit 8 eastbound exit ramp, the exit ramp leaves the mainline on a curve 
without providing a significant distance for the driver to decelerate (refer to the Highway Appendix). 

Deflection (Taper) Angle for a Taper Exit Ramp: 

The CTDOT HDM requires the deflection angle for a taper exit ramp be between 2 and 5 degrees 
(preferably 3 degrees). This deflection angle is measured from the point where the outside edge of an exit 
ramp starts to deviate from the mainline to where it reaches a width of twelve (12) feet. Taper exit ramps 
are preferred over parallel ramps as the deflection angle defines the start of the ramp and prevents driver 
confusion over it being an additional through lane. Parallel ramps were counted as deficiencies, but lane 
drops for the Route 7 interchanges at Exits 3 and 7, are not considered taper or parallel ramps and are not 
considered deficiencies. 

Table 2-59 I-84 Eastbound Deflection (Taper) Angle for a Taper Exit Deficiencies 

Exit No. Ramp Type 
Measured Deflection 
Angle (degrees) 

4 Parallel N/A 

5 Parallel N/A 

 

Table 2-60 I-84 Westbound Deflection (Taper) Angle for a Taper Exit Deficiencies 

Exit No. Ramp Type 
Measured Deflection 
Angle (degrees) 

4 Taper 1 

5 Parallel N/A 

8 Parallel N/A 
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Tables 2-59 and 2-60 indicate there is one (1) deficient taper exit ramp and four (4) parallel exit ramps 
out of the eleven (11) total exit ramps along I-84. The parallel ramps and deficient taper angle are largely 
influenced by the tight urban corridor between exits 3 and 7 which limits the room for a proper taper.  A 
parallel ramp is used at Exit 5 to increase ramp capacity. 

Minimum Length of Acceleration for an Entrance Ramp: 

The minimum length of acceleration for an entrance ramp is determined from Section 12-3.02.01 of the 
CTDOT HDM. The minimum length is calculated using the mainline design speed and the ÒÁÍÐȭÓ ÆÉÎÁÌ 
curve or controlling curve design speed from Figure 12-3D of the CTDOT HDM as adjusted by Figure 12-
3E. Entrance ramps with insufficient acceleration lengths results in traffic merging at different speeds. 
Acceleration lengths are measured from the point of tangency with the mainline or when ramp geometry 
allows travel speeds equal to that of the mainline to the point when a twelve (12) foot lane is tapered back 
to the mainline. 

Table 2-61 I-84 Eastbound Minimum Length of Acceleration for an Entrance Ramp Deficiencies 

Exit No. 
Measured Acceleration 
Length (ft) 

Required Acceleration 
Length (ft) 

4 525 1031 

5 397 473 

6 385 639 

 

Table 2-62 I-84 Westbound Minimum Length of Acceleration for an Entrance Ramp Deficiencies 

Exit No. 
Measured Acceleration 
Length (ft) 

Required Acceleration 
Length (ft) 

5 745 1000 

 

Tables 2-61 and 2-62 indicate four (4) of the eleven (11) ramps in the project area have deficient 
acceleration lengths.  All four (4) of these ramps are in the built-up area between Exits 3 and 7 (refer to 
the Highway Appendix). 

Parallel Portion of the Acceleration Lane for an Entrance Ramp: 

The CTDOT HDM requires the end of an acceleration lane to be parallel to the mainline for no shorter than 
300 feet and no longer than 1,200 feet in Section 12-3.02.01. Longer parallel lengths may be necessary 
with larger traffic volumes on the ramp and mainline but may be confused for additional travel lanes.  The 
minimum length is necessary for all ramps to allow entering traffic to safely merge with the mainline.  

The parallel length is measured from the point the ramp becomes tangent or parallel to the mainline and a 
vehicle is allowed to merge.  All ramps meet the minimal 300 feet of parallel acceleration length and less 
than 1,200 feet maximum. 

The parallel length necessary for merging is discussed under the capacity criteria for ramps. 

Entrance and Exit Ramp Side of Road: 

In order to conform with driver expectancy, all lane drops, entrance ramps, and exit ramps should be on 
the ÄÒÉÖÅÒȭÓ right, as detailed in CTDOT HDM Section 12-2.04. These changes in the roadway can be a 
source of confusion for drivers and limiting them promotes safety and improves highway operations. 

Table 2-63 I-84 Entrance and Exit Ramp Side Deficiencies 

Exit No. Direction Type 

7 Eastbound Left hand exit  

7 Eastbound Left hand entrance 

3 Westbound Left hand entrance 

3 Westbound Left hand exit 

 

Table 2-63 indicates the interchanges with Route 7 at Exits 3 and 7 violate driver expectations. This 
alignment of exits reduces the number of structures, however increases the potential for weaving 
movements by drivers trained to expect an exit on their right. Also eliminates lane continuity in most 
cases (refer to the Highway Appendix). 

Interchange Spacing: 

&ÒÅÑÕÅÎÔ ÁÃÃÅÓÓ ÐÏÉÎÔÓ ÍÁÙ ÂÅ ÂÅÎÅÆÉÃÉÁÌ ÔÏ Á ÆÒÅÅ×ÁÙȭÓ ÁÃÃÅÓÓÉÂÉÌÉÔÙȟ ÂÕÔ ÔÉÇÈÔ ÓÐÁÃÉÎÇ ÈÁÓ ÔÈÅ ÐÏÔÅÎÔÉÁÌ ÔÏ 
impair freeway operations.  The CTDOT HDM recommends an interchange spacing of no less than a mile in 
urban areas per Section 12-1.01.01. 

Interchange spacing was measured for the eastbound and westbound directions of I-84 separately, 
measuring the distance along the mainline between the centroids of the entrance and exit ramp gore areas 
for each pair of ramps. 

Table 2-64 I-84 Interchange Spacing Deficiencies 

From 
Exit No. 

To Exit 
No. 

Distance (EB/WB) (miles) 

3 4 0.53 EB / 0.51 WB 

5 6 0.59 EB / 0.78 WB 

7 8 0.85 EB / 0.90 WB 

 

Table 2-64 indicates three (3) of the five (5) interchange spacings are less than one mile. This 
concentration of interchanges inhibits spacing for advance exit signage, reduces the time available for 
drivers to become adjusted to the freeway, and limits the available space for weaving maneuvers.  The 
limited space for weaving maneuvers is particularly clear between Exits 3 and 4 eastbound where the lane 
drop from the branch connection at the Exit 3 entrance ramp occurs after the Exit 4 exit ramp.  In the 
westbound direction between Exits 3 and 4, a concrete barrier is used to prevent Exit 4 entrance ramp 
traffic from weaving across to the left exit ramp for Exit 3.  The spacing between Exits 7 and 8 results in 
weaving maneuvers for vehicles entering at Exit 7 from Route 7 southbound, exiting at Exit 8 westbound 
as they cross from a left entrance to a right exit. 

Terminal spacing is a subcomponent of interchange spacing and is outlined in CTDOT HDM Section 12-
2.01 and Figure 10-68 of the AASHTO Greenbook. Terminal spacing is measured as the distance between 
gore areas of successive terminals. The Exit 4 westbound entrance ramp terminal is an exception to the 
on-off-on-off terminal layout as a concrete barrier separates it from the mainline such that it enters the 
mainline between the Exit 3 westbound exit ramp and Exit 3 westbound entrance ramp; this separation 
results in an off-off-on-on layout. 
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Table 2-65 I-84 Eastbound Terminal Spacing Deficiencies 

From 
Exit No. 

Terminal 
Type 

To Exit 
No. 

Terminal 
Type  

Measured Distance 
(feet) 

Required Distance 
(feet) 

3 Entrance 4 Exit 806 2000 

 

Table 2-66 I-84 Westbound Terminal Spacing Deficiencies 

From 
Exit No. 

Terminal 
Type 

To Exit 
No. 

Terminal 
Type  

Measured Distance 
(feet) 

Required Distance 
(feet) 

4 Entrance 3 Entrance 736 1000 

3 Exit 4 Entrance 950 1000 

8 Entrance 7 Exit 1715 2000 

 

Table 2-65 and Table 2-66 indicate four (4) of the twenty (20) terminals are spaced too closely. Terminal 
spacing deficiencies are concentrated near the Route 7 interchanges.  Three (3) of the six (6) terminal 
spacings between the Exit 3 and 4 interchanges have deficient spacing even with the concrete barrier 
separating the westbound Exit 4 entrance ramp and Exit 3 exit ramp (refer to the Highway Appendix). 

Ramp Design Speed: 

Appropriate ramp design speed is a function of the mainline design speed and ramp type as explained in 
CTDOT HDM Section 12-4.01.  Direct connections between high speed facilities require similarly high-
speed connections, while loop ramps require lower design speeds and a safe transition in design speeds 
from the mainline to the ramp proper. Ramps were classified as ramps for right turns, loop ramps, 
semidirect connections, and direct connections to determine the appropriate range of design speeds. 

Table 2-67 I-84 Eastbound Ramp Design Speed Deficiencies 

Exit No. 
Exit or 
Entrance 

Ramp 
Type 

Design 
Speed 
(mph) 

Required Design Speed 
Range per CTDOT HDM 
(mph) 

4 Entrance 
Semidirect 
Connection 

32 45 to 55 

5 Exit 
Ramp for 
Right Turn 

29 50 to 60 

5 Entrance 
Direct 
Connection 

30 35 to 45 

6 Entrance 
Direct 
Connection 

21 35 to 45 

8 Exit 
Ramp for 
Right Turn 

36 50 to 60 

8 Entrance 
Semidirect 
Connection 

36 40 to 50 

 

Table 2-68 I-84 Westbound Ramp Design Speed Deficiencies 

Exit No. 
Exit or 
Entrance 

Ramp 
Type 

Design 
Speed 
(mph) 

Required Design Speed 
Range per CTDOT HDM 
(mph) 

4 Exit 
Ramp for 
Right Turn 

34 45 to 55 

Exit No. 
Exit or 
Entrance 

Ramp 
Type 

Design 
Speed 
(mph) 

Required Design Speed 
Range per CTDOT HDM 
(mph) 

8 Exit 
Ramp for 
Right Turn 

18 50 to 60 

 

Table 2-67 and Table 2-68 indicate the ramps in this corridor which require large changes in speed 
between the ramp proper and mainline (refer to the Highway Appendix).  

Capacity: 

!Î ÉÎÔÅÒÃÈÁÎÇÅȭÓ ÃÁÐÁÃÉÔÙ ÃÁÎ ÉÍÐÁÃÔ freeway operations if insufficient and promote unsafe speeds and 
increase construction and maintenance costs if too large.  Three methods of increasing interchange 
capacity used in the project area are additional lanes, parallel exit ramps, and directional or semi-
directional interchanges. 

These methods of increasing capacity are often used in conjunction with each other, giving a ramp the 
ability to physically hold more vehicles and increase vehicle speed.  All ramps at Exits 3 and 7 are direct or 
semidirect and three out of the four ramps carrying mainline Route 7 use two lanes.  Exits 5 and 6 utilize 
extended parallel exit ramps to increase ramp capacity to increase ramp capacity, mitigating the effect of 
queuing at the ramp terminus.  All ramps ending at intersections have at least two lanes to increase signal 
capacity and subsequently ramp capacity. A detailed traffic analysis is provided under Section 2.2. 

2.3.8 US Route 7 Ramp Geometry Review 
Nine (9) ramps along both northbound and southbound Route 7 connecting the Route 7 mainline to I-84 
and Federal Road were analyzed based on the critical design elements and other design criteria outlined in 
the CTDOT HDM.  

Route 7 Mainline: 

¶ Route 7 Northbound merges with I-84 Eastbound at I-84 Interchange 3 (equivalent to Route 7 

Interchange 9) 

¶ Route 7 Northbound Exit 9 Exit Ramp: Route 7 Northbound connects to I-84 westbound at 

Interchange 3 

¶ Route 7 Southbound Exit 9 Entrance Ramp: I-84 Eastbound connects to Route 7 Southbound 

¶ Route 7 Southbound diverges with I-84 Westbound at I-84 Interchange 3 (equivalent to Route 7 

Interchange 9) 

Route 7 Ramps: 

¶ Route 7 Northbound Exit 10 Entrance Ramp: I-84 Westbound connects to Route 7 Northbound at 

Interchange 7 

¶ Route 7 Northbound diverges with I-84 Eastbound at I-84 Interchange 7 (equivalent to Route 7 

Interchange 10) 
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¶ Route 7 Southbound merges with I-84 Westbound at I-84 Interchange 7 (equivalent to Route 7 

Interchange 10) 

¶ Route 7 Southbound Exit 10 Exit Ramp: Route 7 Southbound connects to I-84 Eastbound at 

Interchange 7 

¶ Route 7 Southbound Exit 10 Federal Road Entrance Ramp: Federal Road connects to Route 7 

Southbound 

This section summarizes the results of the analysis and highlight all geometric deficiencies of the ramps 
along the Route 7 corridor.  

Minimum Length of Deceleration for an Exit Ramp: 

Since, a lane is dropped at both exit ramps from Route 7 there were no deficiencies in deceleration length 
as the necessary deceleration can be achieved on the mainline. 

Deflection (Taper) Angle for a Taper Exit Ramp: 

The exit ramps from Route 7 to I-84 are direct connections between freeways, so the lane drop and 
parallel style ramps used are not considered deficiencies and no deflection angle is necessary. 

Minimum Length of Acceleration for an Entrance Ramp: 

All entrance ramps in the project area have sufficient length of acceleration or add a lane to the mainline. 

Parallel Portion of the Acceleration Lane for an Entrance Ramp: 

All entrance ramps in the project area are in the acceptable range of length parallel to the mainline for 
merging with mainline traffic. 

Entrance and Exit Ramp Side of Road: 

The interchanges between Route 7 and I-84 use left side terminals to minimize the number of structures 
as summarized in Table 2-69.  These two (2) left side terminals are replicated on I-84 as the left side 
Route 7 Exit 9 northbound exit leads to the left side I-84 Exit 3 westbound entrance and the left side Route 
7 Exit 10 southbound exit leads to the left side I-84 Exit 7 eastbound entrance. 

Table 2-69 Route 7 Entrance and Exit Ramp Side Deficiencies 

Exit No. Direction Type 

9 

(Route 7) 

Route 7 Northbound to  

I-84 Westbound 
Exit 

10 

(Route 7) 

Route 7 Southbound to  

I-84 Eastbound 
Exit 

 

Interchange Spacing: 

Interchange spacing was measured for the northbound and southbound directions of Route 7 separately, 
taking the distance along the mainline between the centroids of the entrance and exit ramp gore areas for 
each exit pairing. The centroid of the Route 7 Exit 9 northbound interchange was taken as the gore area of 
the Route 7 Exit 9 northbound exit ramp and the I-84 Exit 3 eastbound entrance ramp. 

Table 2-70 Route 7 Interchange Spacing Deficiencies 

From Exit 
No. 

To Exit No. Distance (NB/SB) 
(miles) 

8 

(Route 7) 

9 

(Route 7) 
0.50 NB / 0.47 SB 

9 

(Route 7) 

4 

(I-84) 
0.49 NB / 0.34 SB 

 

Table 2-70 indicates the interchange spacing of Route 7 Exit 9 and I-84 Exit 4 impact operations coming 
from Route 7 as well as where the next exit southbound (Route 7 Exit 8) is also substandard (refer to the 
Highway Appendix). 

Terminal spacing along the Route 7 mainline is also considered as summarized in Tables 2-71 and 2-72. 

Table 2-71 Route 7 Northbound Terminal Spacing Deficiencies 

From Exit No. 
Terminal 
Type 

To Exit No. 
Terminal 
Type 

Measured 
Distance 
(feet) 

Required 
Distance (feet) 

8 

(Route 7) 
Entrance 

9  

(Route 7) 
Exit 1280 2000 

 

Table 2-72 Route 7 Southbound Terminal Spacing Deficiencies 

From Exit No. 
Terminal 
Type 

To Exit No. 
Terminal 
Type 

Measured 
Distance 
(feet) 

Required 
Distance (feet) 

9 

(Route 7 to I-84) 
Exit 

8 

 (Route 7) 
Entrance 1147 2000 

10 

(Federal Road to 
Route 7) 

Entrance 
7  

(I-84) 
Entrance 940 1000 

 
A lane is added and subsequently dropped at Route 7 Exits 8 and 9 northbound resulting in weaving 
conflicts for the southwestern I-84 branch connection compounding the deficient terminal spacing.  
Successive entrance ramps for I-84 and Federal Road at the northeastern branch connection also have 
deficient spacing (refer to the Highway Appendix). 

Ramp Design Speed: 

Direct connections between freeways maintain similar design speeds to that of the freeway proper to 
promote a smooth transition between the two flows of traffic.
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Table 2-73 Route 7 Southbound Ramp Design Speed Deficiencies 

Exit No. Exit or Entrance 
Ramp 
Type 

Design 
Speed 
(mph) 

Required Design Speed 
Range per CTDOT HDM 
(mph) 

10 
Entrance 

(Federal Road to 
Route 7) 

Direct 
Connection 

41 50 to 60 

10 
Exit 

(Route 7 to I-84) 
Direct 
Connection 

46 50 to 60 

 

Table 2-73 indicates the final two (2) ramps before Route 7 southbound merges with I-84 westbound 
have significantly slower design speeds than the mainline (refer to Appendix A for the Deficiency Plans).   

Capacity: 

All ramps to and from Route 7 are single lane direct connections.  The direct connections allow for higher 
design speeds to match the high speeds of the freeway. A detailed traffic analysis is provided under 
Section 2.2 

2.3.9 Existing Highway Geometric Deficiency Conclusions 
In summary, this report illustrates the following highway characteristics which contribute to the 
deficiencies of the corridor:  

¶ Substandard horizontal curves which lower Design Speeds 

¶ Substandard shoulder widths (left and right) 

¶ Substandard Stopping Sight Distance (SSD) 

¶ Substandard exit deceleration and acceleration lane lengths 

¶ Left hand exit ramps which violate driver expectations 

¶ Substandard interchange spacing (> 1 mile) 

¶ Substandard ramp terminal spacing 

¶ Short weave lengths at the 2 interchanges with US Route 7 

Correcting these deficiencies will have a significant impact of the operation improvement of the I-84 
corridor. Table 2-74 summarizes the deficiencies in each segment along the Eastbound and Westbound I-
84 travel lanes.  Table 2-75 summarizes the deficiencies in each segment along Northbound and 
Southbound US Route 7. Table 2-76 summarizes the deficiencies for the on and off ramps along I-84 in 
the eastbound and westbound directions. Table 2-77 summarizes the deficiencies for the on and off 
ramps along U.S. Route 7 in the northbound and southbound directions. Within these figures, the 
controlling geometric design criteria are listed across the top of the criteria matrix, with the individual 
segments of the corridor listed along the left column. A red dot denotes that either a portion or the entire 
length of a segment does not meet the minimum controlling design criteria, a yellow dot denotes that 

either a portion or the entire length of a segment marginally meets the minimum controlling design 
criteria, and a green dot denotes that the entire length of a segment meets the minimum controlling design 
criteria.  

Figures 2-16 to 2-33 depict geometric deficiencies associated with horizontal and vertical curvature and 
interchange spacing. The Highway Appendix includes detailed calculations noting geometric measurements 
in comparison to minimum design criteria. The I-84 and Route 7 mainline and ramp geometry backup 
calculations are also included in the Highway Appendix. 
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Table 2-74 I-84 Eastbound and Westbound Geometric Criteria Matrix 
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Table 2-75 US Route 7 Northbound and Southbound Criteria Deficiency Matrix
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Table 2-76 I-84 Eastbound and Westbound Ramp Criteria Matrix 
 

Backward Forward Backward Forward

3 EB Off Direct Connection N/A N/A

3 EB On Direct Connection N/A N/A

4 EB Off Loop Ramp N/A N/A

4 EB On Semidirect Connection N/A N/A

5 EB Off Ramp for Right Turn N/A N/A

5 EB On Direct Connection N/A N/A

6 EB On Direct Connection N/A N/A

7 EB Off Direct Connection N/A N/A

7 EB On Direct Connection N/A N/A

8 EB Off Ramp for Right Turn N/A N/A

8 EB On Semidirect Connection N/A N/A

Backward Forward Backward Forward

3 WB On Direct Connection N/A N/A

3 WB Off Direct Connection N/A N/A

4 WB On Loop Ramp N/A N/A

4 WB Off Ramp for Right Turn N/A N/A

5 WB On Direct Connection N/A N/A

5 WB Off Loop Ramp N/A N/A

6 WB Off Ramp for Right Turn N/A N/A

7 WB On Direct Connection N/A N/A

7 WB Off Direct Connection N/A N/A

8 WB On Direct Connection N/A N/A

8 WB Off Ramp for Right Turn N/A N/A

= Meets Controlling Design Criteria

= Does Not Meet Controlling Design Criteria

Direction On/ Off

Terminal Spacing
Interchange Spacing 

(>1 mile)

Ramp Type

I-84 WESTBOUND RAMPS

I-84 EASTBOUND RAMPS
Other Design Criteria

Side

Terminal Spacing

Length of 

Deceleration

Deflection 

(Taper) Angle for 

Taper Exit Ramp 

(2 to 5 degrees)

Parallel Portion 

of Acceleration 

Lane (>300 ft)

Ramp 

Design 

Speed

Length of 

Acceleration

Interchange Spacing 

(>1 mile)

Critical Design Elements

Exit

Exit Direction On/ Off Ramp Type

Critical Design Elements Other Design Criteria

Length of 

Deceleration

Deflection 

(Taper) Angle for 

Taper Exit Ramp 

(2 to 5 degrees)

Length of 

Acceleration

Parallel Portion 

of Acceleration 

Lane (>300 ft)

Side

Ramp 

Design 

Speed
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            Table 2-77 US Route 7 Ramp Criteria Matrix 
 

 

 

Backward Forward Backward Forward

9 NB Off-84W Direct Connection N/A N/A

10 NB On-84W Direct Connection N/A N/A

9 SB On-84E Direct Connection N/A N/A

10 SB On Direct Connection N/A N/A

10 SB Off Direct Connection N/A N/A

= Meets Controlling Design Criteria

= Does Not Meet Controlling Design Criteria

Interchange Spacing 

(>1 mile) Ramp 

Design 

Speed

ROUTE 7 RAMPS

Exit Direction On/ Off Ramp Type

Critical Design Elements Other Design Criteria

Length of 

Deceleration

Deflection 

(Taper) Angle for 

Taper Exit Ramp 

(2 to 5 degrees)

Length of 

Acceleration

Parallel Portion 

of Acceleration 

Lane (>300 ft)

Side

Terminal Spacing
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Figure 2-16 Roadway Design Curvature Deficienciesς Map 1 
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Figure 2-17 Roadway Design Curvature Deficiencies ς Map 2 
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Figure 2-18 Roadway Design Curvature Deficiencies ς Map 3 
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Figure 2-19 Roadway Design Curvature Deficiencies ς Map 4 
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