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September 8, 2020 
 
 
Mr. Adam Kessler, PE 
Assistant Town Engineer 
Town of Windsor 
275 Broad Street 
Windsor, CT  06095 
 
RE: Update of Traffic Analysis 
 Broad Street Road Diet 
 Windsor, Connecticut 
 MMI #3600-19-02 
 
Dear Mr. Kessler: 
 
At your request, we have completed an update of traffic data and analyses associated with a proposed 
road diet on Broad Street (State Route 159) in Windsor, Connecticut.   
 
In 2014, Milone & MacBroom, Inc. (MMI) conducted a traffic assessment and prepared preliminary layout 
plans (traffic signals, signage, and pavement markings) for a road diet on the segment of Broad Street 
(State Route 159) from Poquonock Avenue (State Route 75) to Batchelder Road.  The project was not 
implemented, and the Town of Windsor is seeking to revive the project.  Due to the 5-year time lapse, the 
Town of Windsor has requested for MMI to update the traffic analysis and previous recommendations 
before any design work is initiated.  The 2014 preliminary road diet plan is presented in Figure 1.  
 
As shown in Figure 1, the project proposes to reduce Broad Street (State Route 159) to one travel lane in 
each direction from Poquonock Avenue (State Route 75) to Batchelder Road with left-turn pockets and 
parallel parking on both sides of the street.  
 
EXISTING CONDITIONS 
 
Existing traffic and roadway information on Broad Street (State Route 159) including vehicle and 
pedestrian volumes, intersection geometry, and signal plans were collected at each of the three signalized 
intersections within the corridor to create an existing conditions profile.  The existing intersection 
geometry is shown in Figure 2 and the existing signal timing plans are included in the Appendix on this 
report. 
 
Existing Peak-Hour Traffic Volumes 
 
Manual turning movement counts for pedestrians and vehicles were performed at the following three 
signalized intersections within the study area: 
 

1. Broad Street/Palisade Avenue (State Route 159) at Poquonock Avenue (State Route 75) 
2. Broad Street (State Route 159) at Maple Avenue 
3. Broad Street (State Route 159) at Batchelder Road 
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The counts were performed on Wednesday, December 4, 2019, from 7:00 a.m. to 9:00 a.m. and 4:00 p.m. 
to 6:00 p.m. during typical peak periods.  Based on the counts, the morning peak hour was found to be 
from 7:30 a.m. to 8:30 a.m. and the evening peak hour was found to be from 4:45 p.m. to 5:45 p.m.  The 
existing baseline peak-hour traffic volumes are shown in Figure 3.  The raw count data is included in the 
Appendix. 
 
Existing Traffic Analysis 
 
The study intersections were evaluated by means of capacity analysis techniques using Synchro traffic 
analysis software package.  Using Synchro 10 (Trafficware), the Levels of Service (LOS) were determined. 
LOS is used to provide a qualitative evaluation of the efficiency of operations of an intersection in terms of 
delay and inconvenience based on certain quantitative calculations.  A description of the various LOS 
designations, A through F, is given in the Appendix.  LOS A describes operations with very low average 
control delay per vehicle while LOS F describes operations with long average delays.  Table 1 summarizes 
the capacity analysis findings under Existing Conditions.  The Synchro analysis worksheets are included in 
the Appendix.   
 

TABLE 1 
Existing Conditions 

Capacity Analysis Summary 

Intersection Signalized LOS 
Morning Peak Hour Evening Peak Hour 

1. Broad Street (CT-159) at Poquonock Avenue (CT-75) 
Eastbound Left/Through D D 
Eastbound Right B A 
Westbound Left/Through/Right C C 
Northbound Left D D 
Northbound Through/Right A A 
Southbound Left/Through/Right B A 

Overall Intersection B B 
2. Broad Street (CT-159) at Maple Avenue 

Eastbound Left/Through/Right C C 
Westbound Left C D 
Westbound Through/Right C C 
Northbound Left/Through/Right A A 
Southbound Left/Through/Right A A 

Overall Intersection A A 
3. Broad Street (CT-159) at Batchelder Road 

Eastbound Left/Through/Right C D 
Westbound Left/Through/Right C C 
Northbound Left/Through/Right A A 
Southbound Left/Through/Right A A 

Overall Intersection A A 
Notes: LOS calculations are based on the methodology outlined in the Highway Capacity Manual, 6th 
Edition and performed using Synchro 10. 
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As shown in Table 1, all movements currently operate at acceptable LOS (LOS A to LOS D). 
 
FUTURE YEAR (2030) CONDITIONS 
 
A future (2030) planning year horizon was utilized for traffic analysis.  It is expected that the proposed 
road diet improvements would be completed by then. 
 
Future Year (2030) Peak-Hour Volumes 
 
Future (2030) peak-hour intersection turning movement volumes for the study intersections were 
provided by the Connecticut Department of Transportation (CTDOT) Bureau of Policy and Planning.  These 
volumes are shown in Figure 4.  
 
Future Year (2030) Baseline Traffic Analysis 
 
The Future Year (2030) Baseline scenario represents the future conditions of Broad Street (State Route 
159) without the proposed road diet.  Existing intersection geometry and signal timing was maintained for 
this scenario.  The study intersections were evaluated under Future Year (2030) Baseline Conditions by 
means of capacity analysis techniques using Synchro traffic analysis software package to determine the 
LOS.  
 
Table 2 summarizes the capacity analysis findings under Future Year (2030) Baseline Conditions.  The 
Synchro analysis worksheets are included in the Appendix.  As shown in Table 2, all movements are 
expected to continue to operate at acceptable LOS (LOS A to LOS D) under Design Year (2030) Baseline 
Conditions. 
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TABLE 2 
Future Year (2030) Baseline Conditions 

Capacity Analysis Summary 
  

Intersection Signalized LOS 
Morning Peak Hour Evening Peak Hour 

1. Broad Street (CT-159) at Poquonock Avenue (CT-75) 
Eastbound Left/Through C D 
Eastbound Right B A 
Westbound Left/Through/Right C C 
Northbound Left D D 
Northbound Through/Right A A 
Southbound Left/Through/Right B B 

Overall Intersection B B 
2. Broad Street (CT-159) at Maple Avenue 

Eastbound Left/Through/Right C C 
Westbound Left C D 
Westbound Through/Right C C 
Northbound Left/Through/Right A A 
Southbound Left/Through/Right A A 

Overall Intersection A A 
3. Broad Street (CT-159) at Batchelder Road 

Eastbound Left/Through/Right C D 
Westbound Left/Through/Right C C 
Northbound Left/Through/Right A A 
Southbound Left/Through/Right A A 

Overall Intersection A A 
Notes: LOS calculations are based on the methodology outlined in the Highway Capacity Manual, 6th 
Edition and performed using Synchro 10. 

 
Future Year (2030) Build (with Road Diet) Traffic Analysis 
 
The Future Year (2030) Build scenario represents the future conditions with the implementation of the 
proposed road diet.  The road diet includes the reduction of Broad Street (State Route 159) to one travel 
lane in each direction from Poquonock Avenue (State Route 75) to Batchelder Road with left-turn pockets 
and parallel parking on both sides of the street.  The proposed intersection geometry is shown in Figure 
5.  The study intersections were evaluated under Future Year (2030) Build Conditions by means of capacity 
analysis techniques using Synchro traffic analysis software package to determine the LOS.  
 
Table 3 summarizes the capacity analysis findings under Future Year (2030) Build Conditions with the 
Road Diet in place.  The Synchro analysis worksheets are included in the Appendix.  As shown in Table 3, all 
movements are expected to continue to operate at acceptable LOS (LOS A to LOS D) with the construction 
of the road diet. 
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TABLE 3 
Future Year (2030) Build (with Road Diet) Conditions 

Capacity Analysis Summary 
 

Intersection Signalized LOS 
Morning Peak Hour Evening Peak Hour 

1. Broad Street (CT-159) at Poquonock Avenue (CT-75)* 
Eastbound Left/Through C D 
Eastbound Right B A 
Westbound Left/Through/Right C C 
Northbound Left A A 
Northbound Through/Right A B 
Southbound Left A A 
Southbound Through B B 
Southbound Right A A 

Overall Intersection B B 
2. Broad Street (CT-159) at Maple Avenue 

Eastbound Left/Through/Right C C 
Westbound Left C D 
Westbound Through/Right C C 
Northbound Left A A 
Northbound Through/Right A A 
Southbound Left A A 
Southbound Through/Right A A 

Overall Intersection A A 
3. Broad Street (CT-159) at Batchelder Road 

Eastbound Left/Through/Right C D 
Westbound Left/Through/Right C C 
Northbound Left A A 
Northbound Through A A 
Northbound Right A A 
Southbound Left/Through/Right A A 

Overall Intersection A A 
Notes: LOS calculations are based on the methodology outlined in the Highway Capacity Manual, 6th 
Edition and performed using Synchro 10. 
*Includes signal phasing and timing improvements 

 
It should be noted that no signal phasing or timing changes are recommended at the intersections of 
Broad Street (State Route 159) at Maple Avenue and Batchelder Road.  Signal phasing and timing revisions 
are recommended for the intersection of Broad Street (State Route 159) at Poquonock Avenue (State 
Route 75).  Currently, the signal operates on an advance green for the northbound left turn and an 
eastbound right-turn overlap (Phase 1).  With the construction of the proposed southbound left-turn 
pocket under the road diet, it is recommended to convert Phase 1 to protected northbound and 
southbound left turns with an eastbound right-turn overlap in lieu of the northbound advance green.  
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Figure 6 displays the proposed phase diagram for the intersection of Broad Street (State Route 159) at 
Poquonock Avenue (State Route 75). 
 
To review the vehicular queues that would result from the proposed road diet, intersection queue analysis 
was performed using Synchro 10 (Trafficware) and the methodologies outlined in the Highway Capacity 
Manual.  Table 4 summarizes the queue results under Design Year (2030) with Road Diet Conditions.  The 
Synchro analysis worksheets are included in the Appendix.  
 

TABLE 4 
Future Year (2030) Build (with Road Diet) Conditions  

Queue Summary 
 

Intersection Storage 
Length 

Percentile 
Queue 

Queue Length (feet) 
Morning 

Peak Hour 
Evening 

Peak Hour 
1. Broad Street (CT-159) at Poquonock Avenue (CT-75) 

Northbound Left 270' 50th 22 25 
95th 29 33 

Southbound Left 50' 50th 5 3 
95th 14 10 

Southbound Right 75' 50th 5 0 
95th 30 19 

2. Broad Street (CT-159) at Maple Avenue 
Westbound Left 70' 50th 10 49 

95th 30 91 
Northbound Left 100' 50th 2 4 

95th 6 11 
Southbound Left 125' 50th 1 2 

95th 1 11 
3. Broad Street (CT-159) at Batchelder Road 

Northbound Left 50' 50th 3 4 
95th 8 12 

Notes: Bold values indicate queue greater than storage length. 
Queue calculations are based on the methodology outlined in the Highway Capacity Manual, 6th Edition and 
performed using Synchro 10. 

 
As shown in Table 4, all queues are expected to be less than the available storage length, except for the 
westbound left-turn movement at the intersection of Broad Street (State Route 159) and Maple Avenue. 
The 95th percentile queue is expected to exceed the available storage length by 21 feet.  
 
SUMMARY AND CONCLUSIONS 
 
MMI has completed an update of the traffic data and analysis associated with the proposed road diet on 
the segment of Broad Street (State Route 159) from Poquonock Avenue (State Route 75) to Batchelder 
Road.  Based on the latest traffic data and our analysis, traffic within the Broad Street (State Route 159) 
corridor is expected to operate at acceptable LOS with the implementation of the road diet.  Vehicle 
queues will mostly be accommodated within the available storage lengths.  Additionally, the proposed 
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road diet will greatly enhance safety along Broad Street (State Route 159); improve mobility for 
pedestrians, bicyclists, and transit users; and add parallel parking along both sides of the street. 
 
Very truly yours, 
 
MILONE & MACBROOM, INC.      

      
Kwesi Brown, PE, PTOE, Associate  Emily A. Foster, PE 
Manager of Transportation Engineering  Project Engineer, Transportation 
 
3600-19-02-s820-ltr 
 
Attachments: 

 Figure 1 – Preliminary Layout Plans 
 Figure 2 – Existing Intersection Geometry 
 Figure 3 – Existing Peak Hour Volumes 
 Figure 4 – Design Year (2030) Peak Hour Volumes 
 Figure 5 – Proposed Road Diet Intersection Geometry 
 Figure 6 – Proposed Traffic Signal Revisions 

 
Appendices: 

 Existing Count Data 
 Existing Signal Timing Data 
 LOS Designations Descriptions 
 Synchro Analysis Worksheets 
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Figure 1
Preliminary Layout Plans
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Figure 2
Existing Intersection Geometry
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Figure 3
Existing Peak Hour Volumes

/
/
/

/
/
/

/ / /

/ / /

X Y =

Existing Figure

Batchelder RdGeissler's 
Supermarket Post Office RdMaple AveBroad StPoquonock Ave 

(CT-75)

0 0 0
00 0

0 0
0 0

0 0

0 0
0 0

0 0 0 0 0

5

0 0 0

21 32
6 24 0 0 0

13
5

18
5 1 19 27
2 34

254 [253] 26 [16] 7 [54] [20
] 0 0

0 00 0[4]

8 [16]

[24
]

[56
2]

[71
]

0 0
0 [1]

[35
]

[55
6]

0

0 01 [2] 14 [82] 25 [41]

0
35 [52] 6 [21] 1 [4] 0 0

10 [11] 0 0 0 063
8

63
4

0 0 0[52
9]

[16
]

Br
oa

d 
St

 (C
T-

15
9)1880 51
2 25 5 [34] 17

[29
]

Br
oa

d 
St

 (C
T-

15
9) [5]

9 5 [11] 10

LEGEND
AM/PM Peak Hour 

Turning Movements

1 2 3 4

[68
]

[24
5]

[18
]

Pa
lis

ad
o 

Av
e

[23
]

[46
9]

67 [108]

Br
oa

d 
St

 (C
T-

15
9)

11 [22]
10 [48]

[18
1]

[39
6]

8 [21]

/
/
/

/
/
/

/ / /

/ / /

X Y =

Existing Figure

Batchelder RdGeissler's 
Supermarket Post Office RdMaple AveBroad StPoquonock Ave 

(CT-75)

0 0 0
00 0

0 0
0 0

0 0

0 0
0 0

0 0 0 0 0

5

0 0 0

21 32
6 24 0 0 0

13
5

18
5 1 19 27
2 34

254 [253] 26 [16] 7 [54] [20
] 0 0

0 00 0[4]

8 [16]

[24
]

[56
2]

[71
]

0 0
0 [1]

[35
]

[55
6]

0

0 01 [2] 14 [82] 25 [41]

0
35 [52] 6 [21] 1 [4] 0 0

10 [11] 0 0 0 063
8

63
4

0 0 0[52
9]

[16
]

Br
oa

d 
St

 (C
T-

15
9)1880 51
2 25 5 [34] 17

[29
]

Br
oa

d 
St

 (C
T-

15
9) [5]

9 5 [11] 10

LEGEND
AM/PM Peak Hour 

Turning Movements

1 2 3 4

[68
]

[24
5]

[18
]

Pa
lis

ad
o 

Av
e

[23
]

[46
9]

67 [108]

Br
oa

d 
St

 (C
T-

15
9)

11 [22]
10 [48]

[18
1]

[39
6]

8 [21]

/
/
/

/
/
/

/ / /

/ / /

X Y =

Existing Figure

Batchelder RdGeissler's 
Supermarket Post Office RdMaple AveBroad StPoquonock Ave 

(CT-75)

0 0 0
00 0

0 0
0 0

0 0

0 0
0 0

0 0 0 0 0

5

0 0 0

21 32
6 24 0 0 0

13
5

18
5 1 19 27
2 34

254 [253] 26 [16] 7 [54] [20
] 0 0

0 00 0[4]

8 [16]

[24
]

[56
2]

[71
]

0 0
0 [1]

[35
]

[55
6]

0

0 01 [2] 14 [82] 25 [41]

0
35 [52] 6 [21] 1 [4] 0 0

10 [11] 0 0 0 063
8

63
4

0 0 0[52
9]

[16
]

Br
oa

d 
St

 (C
T-

15
9)1880 51
2 25 5 [34] 17

[29
]

Br
oa

d 
St

 (C
T-

15
9) [5]

9 5 [11] 10

LEGEND
AM/PM Peak Hour 

Turning Movements

1 2 3 4

[68
]

[24
5]

[18
]

Pa
lis

ad
o 

Av
e

[23
]

[46
9]

67 [108]

Br
oa

d 
St

 (C
T-

15
9)

11 [22]
10 [48]

[18
1]

[39
6]

8 [21]

Batchelder Rd

Pa
lis

ad
o A

ve

2

1

3

Poquonock Ave
      Broad St

Maple Ave

Br
oa

d 
St

Central St                                                                                                                                                                                                          M
echanic St

LEGEND
   Signalized Study Intersection
         X [Y]   AM [PM] Peak Hour Vehicular Volume
 

#

Schematic



 

 

Broad Street Road Diet Traffic Analysis

Figure 4
Design Year (2030) Peak Hour Volumes
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Figure 5
Proposed Road Diet Intersection Geometry
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Figure 6
Proposed Traffic Signal Revisions
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LEVEL OF SERVICE 

FOR 

SIGNALIZED INTERSECTIONS 

(MOTORIZED VEHICLE MODE) 

 

 

Level of service for signalized intersections is defined in terms of control delay, which is a measure 

of driver discomfort, frustration, fuel consumption, and increased travel time.  The delay experienced 

by a motorist is made up of a number of factors that relate to control, geometrics, traffic, and 

incidents.  Total delay is the difference between the travel time actually experienced and the 

reference travel time that would result during base conditions: in the absence of traffic control, 

geometric delay, any incidents, and any other vehicles.  Specifically, LOS criteria for traffic signals 

are stated in terms of the average control delay per vehicle, typically for a 15-min analysis period.  

Delay is a complex measure and depends on a number of variables, including the quality of 

progression, the cycle length, the green ratio, and the v/c ratio for the lane group.  The criteria are 

given below. 

 

 

LEVEL-OF SERVICE CRITERIA FOR SIGNALIZED 

INTERSECTIONS 

MOTORIZED VEHICLE MODE 

LOS By Volume-to-Capacity Ratio1  
CONTROL DELAY (s/veh)  

v/c ≤ 1.0 
 

v/c > 1.0 
 

A 
 

F 
 
≤  10 

 
B 

 
F 

 
> 10 AND ≤  20 

 
C 

 
F 

 
> 20 AND ≤  35 

 
D 

 
F 

 
> 35 AND ≤  55 

 
E 

 
F 

 
> 55 AND ≤  80 

 
F 

 
F 

 
> 80 

1 For approach-based and intersection-wide assessments, LOS is defined solely by control delay. 



 

 

 

 

 

Specific descriptions of each LOS for signalized intersections are provided below: 

 

 

Level of Service A describes operations with a control delay of 10 s/veh and 20 s/veh and a volume-

to-capacity ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity 

ratio is low and either progression is exceptionally favorable or the cycle length is very short.  If LOS 

A is the result of favorable progression, most vehicles arrive during the green indication and travel 

through the intersection without stopping. 

 

Level of Service B describes operations with control delay between 10 and 20 s/veh and a volume-

to-capacity ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity 

ratio is low and either progression is highly favorable or the cycle length is short.  More vehicles stop 

than with LOS A. 

 

Level of Service C describes operations with control delay between 20 and 35 s/veh and a volume-

to-capacity ratio no greater than 1.0.  This level is typically assigned when progression is favorable 

or the cycle length is moderate.  Individual cycle failures (i.e., one or more queued vehicles are not 

able to depart as a result of insufficient capacity during the cycle) may begin to appear at this level.  

The number of vehicles stopping is significant, although many vehicles still pass through the 

intersection without stopping. 

 

Level of Service D describes operations with control delay between 35 and 55 s/veh and a volume-

to-capacity ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity 

ratio is high and either progression is ineffective or the cycle length is long.  Many vehicles stop and 

individual cycle failures are noticeable. 

 

Level of Service E describes operations with control delay between 55 and 80 s/veh and a volume-

to-capacity ratio no greater than 1.0.  This level is typically assigned when the volume-to-capacity 

ratio is high, progression is unfavorable, and the cycle length is long.  Individual cycle failures are 

frequent. 

 

Level of Service F describes operations with control delay exceeding 80 s/veh or a volume-to-

capacity ratio greater than 1.0.  This level is typically assigned when the volume-to-capacity ratio is 

very high, progression is very poor, and the cycle length is long.  Most cycles fail to clear the queue. 

 

 

                            

Reference:  Highway Capacity Manual 6, Transportation Research Board, 2016. 
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