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EXECUTIVE SUMMARY 

 
At the request of MassHighway and the City of Boston, the need for left turn lanes along the 

Massachusetts Avenue project was reevaluated based on new 2008 traffic counts that were 

projected to the 2028 design year.  Based on a review of guidelines relating to minimum traffic 

volumes and protected left turn phasing, the following approaches of Massachusetts Avenue 

along the project warrant an exclusive left turn lane: 

 

1. Albany Street southbound approach 

2. Washington Street southbound approach 

3. Tremont Street northbound approach 

4. Tremont Street southbound approach 

5. St. Botolph Street northbound approach 

6. St. Botolph Street southbound approach 

 

The six locations above represent half of the total number of Massachusetts Avenue approaches 

along the corridor that are currently designed with an exclusive left turn lane.  The six 

approaches listed above meet quantitative criteria that have been established by the HCM.  

Although the remaining six approaches along the project do not meet the quantitative criteria, 

GPI does feel that qualitative safety criteria are satisfied at all approaches and that increased 

conflict between vehicles, pedestrians and bicyclists would result with the elimination of left turn 

lanes along this project. 

DRAFT 
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In terms of individual capacity, the intersections of Massachusetts Avenue at Harrison Avenue, 

Washington Street, Tremont Street and St. Botolph Street all experience an increase in delay and 

congestion as a result of the elimination of the left turn lanes. 

 

The corridor capacity analysis indicates that during all periods analyzed the corridor operations 

encounter significant congestion without the left turn lanes relative to the current design of the 

project.  This results in increased fuel consumption and vehicle emissions. 

 

If the project was to move forward without exclusive left-turn lanes, there are two design 

alternatives. The first option is to extend the proposed median islands to the intersections. The 

second option would be to eliminate the median in entirety and use the available width for 

exclusive bike lanes. If the project were to proceed with some approaches having exclusive left-

turn lanes and others not, under the first option, exclusive left-turn lanes can be shadowed by the 

opposing direction median island.  However, under the second option, bike lanes cannot be 

designed continually along the project since half of the approaches already meet volume 

thresholds for an exclusive turn lane.  This would produce an inconsistent cross section with 

segmented bike lanes.  For this reason, the corridor analysis approach is most appropriate in 

evaluating the benefits of exclusive left-turn lanes. It is apparent that half of the approaches along 

the corridor meet or exceed the HCM guidelines for providing exclusive left-turn lanes and 

protected signal phasing.  Massachusetts Avenue as a whole will operate with as much as a 300% 

increase in corridor delay by eliminating the exclusive left-turn lanes.  For these specific reasons, 

GPI recommends that the design not be modified. 

 

Further, building the project without left turn lanes and eliminating the median would preclude 

the option of providing protected left turns from opposing approaches along this corridor.  This 

leaves the City with a condition that provides few options should significant development occur 

in the area and protected phasing is warranted.  

 

Given the results of both a quantitative and qualitative analysis, it is recommended that the 

project advance to the 100% design stage with the inclusion of exclusive left turn lanes as has 

been part of the project in previous submissions. 
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INTRODUCTION 
 

At the request of the Boston Transportation Department (BTD), Greenman-Pedersen, Inc. (GPI) 

has collected new peak hour traffic data along the Massachusetts Avenue Reconstruction Project.  

The purpose of the 2008 data collection effort is to re-evaluate the need for exclusive left turn 

lanes along the project based on the most recent traffic patterns. 
 

In general, the evaluation of the left turn lanes will be based on traffic volume guidelines, traffic 

operations (analyses) and safety.   The Synchro models used to evaluate the project have 

previously been calibrated as per BTD guidelines and are consistently used in this study.  

Following are the signalized intersections within the project limits that are considered as part of 

this study: 
 

• Massachusetts Avenue at Albany Street; 

• Massachusetts Avenue at Harrison Avenue; 

• Massachusetts Avenue at Washington Street; 

• Massachusetts Avenue at Shawmut Avenue; 

• Massachusetts Avenue at Tremont Street; 

• Massachusetts Avenue at Columbus Avenue, and 

• Massachusetts Avenue at Saint Botolph Street. 

 

Please refer to Figure 1 for the Project Location Map.  
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TRAFFIC VOLUMES 
 

As part of the on-going design of this project, Manual Turning Movement (MTM) and vehicle 

classification counts were performed at the study intersections in 1994 (collected September thru 

November), March 2002 and most recently collected in May 2008.  The 1994 and 2002 data 

considered the morning and evening peak hour periods while the 2008 data also considers the 

mid day peak hour.  Pedestrian volumes were collected in 2002 and 2008 and bicyclist volumes 

were collected in 2008 as well.  The 1994 and 2002 volumes are presented in this study for 

informational purposes only. 

 

Based on discussions with the Central Transportation Planning Staff (CTPS), it was determined 

that the May 2008 volumes should not be adjusted to account for seasonal fluctuation.  As such, 

the 2008 volumes collected represent average month conditions which are appropriate for the 

project. 

 

The 1994, 2002 and 2008 volumes have been summarized and are shown graphically on the 

Figures that follow.  Note that bicyclist volumes are shown at the approaches to the intersections 

while pedestrian crossing volumes are shown across the approaches. 

 

 

DESIGN YEAR TRAFFIC VOLUMES 
 

Historic traffic count data maintained by MassHighway was reviewed to determine the average 

annual growth rate for roadways in the project area.  Unfortunately, a representative count station 

was not found to help determine the expected growth in the area.  Based on discussions with 

CTPS, it was agreed that an average annual growth rate of 0.25% seemed appropriate for the 

area.  This growth rate is consistent with the Functional Design Report (FDR) that was 

previously prepared for this project and submitted to MassHighway. 

 

A twenty year design horizon is typical for a project of this magnitude.  In order to develop the 

2028 Design Year Volumes, the 2008 data was increased by 0.25% per year.  The 2028 Design 

Year Volumes are shown graphically on the Figures that follow. 
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CAPACITY ANALYSIS RESULTS 
 

The intersections (and corridor as a whole) within the project limits have been reviewed under 

four different analysis scenarios during the morning, evening and mid day peak hours.  These 

four scenarios include: 

 

• 2008 Volumes with Left Turn Lanes 

• 2008 Volumes without Left Turn Lanes 

• 2028 Volumes with Left Turn Lanes 

• 2028 Volumes without Left Turn Lanes 

 

Although not apparent in the analyses, the omission of “exclusive left-turn lanes” can either 

result in the extension of the medians to the intersections or eliminating the medians entirely and 

using the available curb-to-curb width for exclusive bike lanes. 

 

Following is the capacity analysis results for the project intersections taking into account the 

AM, PM and mid day peak hours assuming 2008 and 2028 volumes with and without left turn 

lanes provided along the project.  The capacity analysis results for each location follow the 

appropriate 2028 Design Year Volume Figures. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – ALBANY STREET 
 

 
 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT 
ALBANY STREET: 
 Weekday AM: 

Albany St EB Left/Through 
Albany St EB Right 
Albany St WB Left 

  Albany St WB Through/Right 
  Mass Ave NB Through 

  Mass Ave NB Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

  Overall Intersection 

 Weekday PM: 

  Albany St EB Left/Through 
  Albany St EB Right 

Albany St WB Left 
  Albany St WB Through/Right 
  Mass Ave NB Through 
  Mass Ave NB Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 
Weekday Mid Day: 

  Albany St EB Left/Through 
  Albany St EB Right 

Albany St WB Left 
  Albany St WB Through/Right 
  Mass Ave NB Through 
  Mass Ave NB Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 

 
 
 

 
0.27 

0.27 
0.37 
0.37 
0.46 
0.56 
0.10 
0.58 

--- 
 

0.45 
0.39 
0.81 
0.86 
0.79 
0.21 
0.48 
0.40 

--- 
 

0.29 
0.19 
0.52 
0.47 
0.70 
0.30 
0.69 
0.40 

--- 

 
 
 
 

40.3 
8.7 

40.7 
30.0 
34.3 

9.1 
83.9 
11.1 

27.6 
 

32.3 
12.5 
42.3 
42.7 
30.3 

2.7 
55.0 
17.1 

27.6 
 

25.9 
6.1 

23.2 
19.6 
31.3 

3.0 
60.5 
20.2 

23.3 

 
 
 
 

D 

A 
D 
C 
C 
A 
F 
B 

C 
 

C 
B 
D 
D 
C 
A 
D 
B 

C 
 

C 
A 
C 
B 
C 
A 
E 
C 

C 

 
 
 
 

0.55 
0.17 
0.53 
0.44 
0.67 
0.40 
--- 

0.57 
--- 
 

0.46 
0.39 
0.78 
0.86 
0.68 
0.19 
--- 

0.55 
--- 
 

0.29 
0.19 
0.47 
0.44 
0.60 
0.27 
--- 

0.63 
--- 

 
 
 
 

40.3 

8.7 
28.1 
24.2 
25.0 
5.4 
--- 

18.6 

22.4 
 

32.9 
12.5 
39.1 
41.5 
20.8 
1.8 
--- 

21.0 

24.6 
 

25.9 
6.1 

19.9 
17.2 
22.9 
1.9 
--- 

25.8 

20.7 

 
 
 
 

D 
A 
C 
C 
C 
A 
--- 
B 

C 
 

C 
B 
D 
D 
C 
A 
--- 
C 

C 
 

C 
A 
B 
B 
C 
A 
--- 
C 

C 

 
 
 
 

0.58 

0.18 
0.72 
0.52 
0.83 
0.49 
0.76 
0.32 
--- 
 

0.47 
0.40 
0.84 
0.89 
0.85 
0.23 
0.50 
0.42 
--- 
 

0.31 
0.20 
0.56 
0.50 
0.76 
0.32 
0.79 
0.42 
--- 

 
 

 
 

41.1 
8.4 

44.5 

30.7 
36.8 

10.8 
86.6 
11.2 

29.1 
 

32.2 
14.8 
44.9 
44.4 
33.7 
2.7 

54.9 
17.0 

29.3 
 

26.1 
6.0 

24.3 
20.2 
33.1 
3.0 

73.6 
22.0 

24.9 

 
 
 
 

D 
A 
D 
C 

D 
B 
F 
B 

C 
 

C 
B 
D 
D 
C 
A 
D 
B 

C 
 

C 
A 
C 
C 
C 
A 
E 
C 

C 

 
 
 
 

0.58 
0.18 
0.72 
0.52 
0.83 
0.49 
0.76* 
0.47 
--- 
 

0.47 
0.41 
0.82 
0.88 
0.72 
0.20 
--- 

0.60 
--- 
 

0.31 
0.20 
0.52 
0.47 
0.62 
0.28 
--- 

0.66 
--- 

 
 
 
 

41.1 

8.4 
44.5 
30.7 
36.8 
10.8 
77.0 
17.9 

30.3 
 

32.7 
14.2 
41.8 
43.0 
22.6 
1.8 
--- 

19.0 

25.1 
 

26.1 
6.0 

21.6 
18.5 
22.8 
2.0 
--- 

25.0 

20.7 

 
 

 
 

D 
A 
D 

C 
D 

B 
E 
B 

C 
 

C 
B 
D 
D 
C 
A 
--- 
B 

C 
 

C 
A 
C 
B 
C 
A 
--- 
C 

C 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.    *Defacto left turn analyzed. 

 
Overall intersection operations do not appear to be affected at this location as a result of the elimination of the left turn lanes.  The analysis at 

this location accounts for the coordination with Melnea Cass Blvd. and Harrison Avenue.  Cycle lengths at Melnea Cass Blvd. govern. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – HARRISON AVENUE 
 

 
 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT 
HARRISON AVENUE: 
 Weekday AM: 

  Harrison Ave EB All Movements 
  Harrison Ave WB All Movements 
  Mass Ave NB Left 

  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 

  Mass Ave SB (Left)Through/Right 

  Overall Intersection 

 Weekday PM: 

  Harrison Ave EB All Movements 
  Harrison Ave WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 
 Weekday Mid Day: 

  Harrison Ave EB All Movements 
  Harrison Ave WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 

 
 
 
 

0.82 
0.69 
0.22 
0.67 

0.36 
0.43 

--- 
 

0.73 
0.89 
0.32 
0.81 
0.29 
0.61 

--- 
 

0.71 
0.83 
0.28 
0.60 
0.33 
0.55 

--- 

 
 
 
 

56.3 
50.8 

3.0 

5.8 
9.6 

11.3 

19.9 
 

40.1 
53.7 

6.1 
13.4 
14.4 
14.4 

22.7 
 

38.7 
49.2 

5.2 
7.1 

10.3 
8.1 

17.6 

 
 
 
 

E 

D 
A 
A 
A 
B 

B 
 

D 
D 
A 
B 
B 
B 

C 
 

D 
D 
A 
A 
B 
A 

B 

 
 
 
 

0.84 
0.88 
--- 

0.77 
--- 

0.66 
--- 
 

0.79 
0.96 
--- 

0.99 
--- 

0.73 
--- 
 

0.69 
0.82 
--- 

0.75 
--- 

0.76 
--- 

 
 
 
 

59.2 

54.5 
--- 

11.4 
--- 

12.0 

23.5 
 

45.7 
66.2 
--- 

32.5 
--- 

11.2 

32.6 
 

38.1 
48.6 
--- 

12.8 
--- 
9.2 

19.9 

 
 
 
 

E 
D 
--- 
B 
--- 
B 

C 
 

D 
E 
--- 
C 
--- 
B 

C 
 

D 
D 
--- 
B 
--- 
A 

B 

 
 
 
 

0.84 

0.86 
0.24 
0.70 
0.39 
0.46 
--- 
 

0.76 
0.92 
0.37 
0.87 
0.33 
0.66 
--- 
 

0.72 
0.84 
0.32 
0.64 
0.36 
0.59 
--- 

 
 

 
 

58.3 
52.9 
3.0 

5.9 
10.3 

11.8 

20.6 
 

41.6 
57.2 
8.1 

15.9 
17.9 
15.9 

25.0 
 

38.3 
49.5 
6.0 
7.0 

12.2 
9.2 

18.0 

 
 

 
 

E 
D 
A 

A 
B 

B 

C 
 

D 
E 
A 
B 
B 
B 

C 
 

D 
D 
A 
A 
B 
A 

B 

 
 
 
 

0.87 
0.97 
--- 

0.82 
--- 

0.72 
--- 
 

0.90 
1.08 
--- 

1.05 
--- 

0.78 
--- 
 

0.74 
0.88 
--- 

0.81 
--- 

0.82 
--- 

 
 
 
 

62.4 

58.3 
--- 

13.4 
--- 

13.8 

25.8 
 

60.0 
99.7 
--- 

51.4 
--- 

13.5 

48.1 
 

40.5 
55.4 
--- 

13.8 
--- 

12.8 

22.8 

 
 

 
 

E 
E 
--- 

B 
--- 

B 

C 
 

E 
F 
--- 
D 
--- 
B 

D 
 

D 
E 
--- 
B 
--- 
B 

C 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.   

 
Overall intersection operations do not appear to suffer at this location as a result of the elimination of the left turn lanes during the AM and mid 

day peak hours.  However, during the PM peak hour, the westbound and northbound approaches operate over capacity.  This intersection is 

coordinated with Melnea Cass Blvd. and Albany Street.  Cycle lengths at Melnea Cass Blvd. govern. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – WASHINGTON STREET 
 

 

 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT 
WASHINGTON STREET: 
 Weekday AM: 

  Washington St EB Left 
  Washington St EB Through 

Washington St EB Right 
Washington St WB Left 
Washington St WB Through 

Washington St WB Right 
  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

  Overall Intersection 

 Weekday PM: 

  Washington St EB Left 
  Washington St EB Through 

Washington St EB Right 
Washington St WB Left 
Washington St WB Through 
Washington St WB Right 

  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

  Overall Intersection 
 Weekday Mid Day: 

  Washington St EB Left 
  Washington St EB Through 

Washington St EB Right 
Washington St WB Left 
Washington St WB Through 
Washington St WB Right 

  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 

  Mass Ave SB Left 

  Mass Ave SB (Left)Through/Right 

  Overall Intersection 

 
 
 

 
0.31 
0.86 
0.10 
0.31 
0.45 
0.17 

0.22 
0.98 
0.72 
0.86 
--- 
 

0.51 
0.97 
0.15 
0.57 
0.84 
0.25 
0.39 
1.01 
0.68 
0.76 
--- 
 

0.31 
0.75 
0.19 
0.32 
0.50 
0.19 
0.36 
0.74 

0.49 

0.84 

--- 

 
 
 

 
16.6 
44.3 
6.7 

18.3 
26.9 
5.8 

19.0 
59.5 
36.1 
26.6 

38.2 
 

28.1 
70.3 
8.6 

31.6 
49.9 
7.3 

13.1 
42.5 
45.3 
13.5 

36.6 
 

19.8 
40.0 
6.9 

20.6 
31.2 
6.8 

16.1 
19.5 

11.0 

22.9 

23.4 

 
 
 
 

B 

D 
A 

B 
C 
A 
B 
E 
D 
C 

D 
 

C 
E 
A 
C 
D 
A 
B 
D 
D 
B 

D 
 

B 
D 
A 
C 
C 
A 
B 
B 

B 

C 

C 

 
 
 
 

0.35 

0.99 
0.12 

0.36 
0.52 
0.19 
--- 

1.17 
--- 

1.13 
--- 
 

0.56 
1.08 
0.16 
0.57 
0.93 
0.27 
--- 

1.34 
--- 

1.09 
--- 
 

0.39 
0.94 
0.23 
0.42 
0.63 
0.23 
--- 

1.03 

--- 

0.94 

--- 

 
 
 
 

20.5 
70.4 

7.9 
22.8 
32.4 
6.8 
--- 

121.1 
--- 

84.5 

81.3 
 

33.3 
102.5 

9.5 
33.4 
65.3 
8.1 
--- 

178.8 
--- 

65.8 

105.9 
 

26.4 
68.3 
8.6 

28.9 
41.1 
8.5 
--- 

55.7 

--- 

20.5 

39.6 

 
 
 
 

C 

E 
A 

C 
C 
A 
--- 
F 
--- 
F 

F 
 

C 
F 
A 
C 
E 
A 
--- 
F 
--- 
E 

F 
 

C 
E 
A 
C 
D 
A 
--- 
E 

--- 

C 

D 

 
 
 
 

0.33 

0.91 
0.11 

0.36 
0.48 
0.18 
0.25 
1.03 
0.80 
0.90 
--- 
 

0.57 
1.02 
0.16 
0.59 
0.94 
0.28 
0.42 
1.06 
0.72 
0.80 
--- 
 

0.33 
0.79 
0.20 
0.35 
0.53 
0.20 
0.40 
0.82 

0.54 

0.88 

--- 

 
 
 

 
16.9 
50.1 
6.6 

19.7 
27.5 
5.7 

19.8 
72.2 
51.6 
30.1 

44.6 
 

31.3 
82.3 
8.6 

32.6 
65.2 
7.5 

14.2 
57.9 
44.9 
17.3 

46.2 
 

20.1 
42.6 
6.8 

21.5 
31.9 
6.7 

19.0 
24.2 

15.1 

25.2 

26.2 

 
 
 

 
B 
D 
A 
B 
C 
A 

B 
E 
D 
C 

D 
 

C 
F 
A 
C 
E 
A 
B 
E 
D 
B 

D 
 

C 
D 
A 
C 
C 
A 
B 
C 

B 

C 

C 

 
 
 
 

0.38 

1.02 
0.12 

0.40 
0.54 
0.20 
--- 

1.24 
--- 

1.21 
--- 
 

0.61 
1.04 
0.16 
0.61 
0.96 
0.28 
--- 

1.50 
--- 

1.24 
--- 
 

0.42 
0.97 
0.24 
0.46 
0.66 
0.24 
--- 

1.10 

--- 

1.01 

--- 

 
 
 
 

21.1 
78.5 

7.7 
24.4 
32.8 
6.8 
--- 

149.1 
--- 

119.9 

103.0 
 

34.8 
88.5 
8.8 

34.5 
70.1 
7.7 
--- 

249.0 
--- 

130.7 

148.5 
 

27.4 
75.7 
8.5 

30.4 
42.3 
8.5 
--- 

79.6 

--- 

50.0 

58.3 

 
 
 

 
C 
E 
A 
C 
C 
A 

--- 
F 
--- 
F 

F 
 

C 
F 
A 
C 
E 
A 
--- 
F 
--- 
F 

F 
 

C 
E 
A 
C 
D 
A 
--- 
E 

--- 

D 

E 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.  
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Overall intersection operations at Washington Street do suffer as a result of the elimination of the 

left turn lanes.  The Massachusetts Avenue approaches operate over capacity in all design year 

time periods without the left turn lanes present.  The cycle length at this location has not been 

altered in the analysis due to the presence of the Silver Line. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – SHAWMUT AVENUE 
 

 

 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT 
SHAWMUT AVENUE: 
 Weekday AM: 

  Shawmut Ave WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)Through 
  Mass Ave SB Through/Right 

  Overall Intersection 

 Weekday PM: 

  Shawmut Ave WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)Through 
  Mass Ave SB Through/Right 

 Overall Intersection 
 Weekday Mid Day: 

  Shawmut Ave WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)Through 
  Mass Ave SB Through/Right 

 Overall Intersection 

 
 
 

 
0.47 
0.11 
0.44 
0.66 
--- 
 

0.55 
0.10 
0.46 
0.70 
--- 
 

0.33 
0.14 
0.39 
0.68 
--- 

 
 
 
 

31.1 
8.5 

11.1 
7.8 

12.1 
 

34.7 
6.1 
7.1 
9.8 

12.0 
 

25.6 
7.0 
7.7 
8.7 

9.6 

 
 

 
 

C 
A 
B 
A 

B 
 

C 
A 
A 
A 

B 
 

C 
A 
A 
A 

A 

 
 
 

 
0.47 
--- 

0.53 
0.65 
--- 
 

0.55 
--- 

0.55 
0.73 
--- 
 

0.33 
--- 

0.49 
0.69 
--- 

 
 
 
 

31.1 
--- 

9.1 
6.4 

10.8 
 

37.4 
--- 

10.0 
7.4 

12.3 
 

25.6 
--- 
5.9 
6.6 

7.8 

 
 

 
 

C 
--- 
A 
A 

B 
 

C 
--- 
A 
A 

B 
 

C 
--- 
A 
A 

A 

 
 
 

 
0.49 
0.12 
0.46 
0.69 
--- 
 

0.57 
0.12 
0.49 
0.73 
--- 
 

0.35 
0.14 
0.41 
0.72 
--- 

 
 
 
 

31.9 
7.6 

9.5 
9.1 

12.1 
 

35.7 
6.6 
8.3 
7.0 

11.5 
 

25.8 
6.8 
7.4 
9.7 

10.0 

 
 
 
 

C 

A 
A 

A 

B 
 

D 
A 
A 
A 

B 
 

C 
A 
A 
A 

A 

 
 
 

 
0.49 
--- 

0.56 
0.70 
--- 
 

0.57 
--- 

0.58 
0.74 
--- 
 

0.38 
--- 

0.50 
0.71 
--- 

 
 
 
 

31.9 
--- 

11.0 
7.7 

12.3 
 

35.7 
--- 
8.9 
7.4 

11.9 
 

29.8 
--- 
5.8 
8.3 

8.9 

 
 
 
 

C 

--- 
B 

A 

B 
 

D 
--- 
A 
A 

B 
 

C 
--- 
A 
A 

A 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.  

 

The elimination of left turn lanes at this location does not appear to cause problematic operations.  Given that Shawmut Avenue is a one-way street, a 

protected/permissive phase has been analyzed for the northbound left turn movement since the intersection has sufficient capacity to accommodate 

the phase.  This location is coordinated with the remaining project locations to the north. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – TREMONT STREET 
 

 

 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT 
TREMONT STREET: 
 Weekday AM: 

  Tremont St EB Left 
  Tremont St EB Through/Right 

Tremont St WB Left 
Tremont St WB Through/Right 

  Mass Ave NB Left 

  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

  Overall Intersection 

 Weekday PM: 

  Tremont St EB Left 
  Tremont St EB Through/Right 

Tremont St WB Left 
Tremont St WB Through/Right 

  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 
 Weekday Mid Day: 

  Tremont St EB Left 
  Tremont St EB Through/Right 

Tremont St WB Left 
Tremont St WB Through/Right 

  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 

 
 

 
 

0.46 
0.91 
0.64 
0.59 
0.37 

0.85 
0.60 
0.68 
--- 
 

0.64 
0.88 
0.63 
0.80 
0.51 
0.63 
0.39 
0.77 
--- 
 

0.45 
0.79 
0.51 
0.60 
0.33 
0.71 
0.41 
0.53 
--- 

 
 
 

 
26.0 
51.5 
37.1 
34.7 
9.7 

21.5 

32.0 
24.1 

30.5 
 

37.0 
49.3 
37.8 
43.9 
16.2 
15.9 
15.0 
21.0 

29.3 
 

31.5 
45.7 
33.7 
36.0 
6.8 

14.8 
15.7 
14.0 

22.6 

 
 
 
 

C 
D 

D 
C 
A 
C 
C 
C 

C 
 

D 
D 
D 
D 
B 
B 
B 
C 

C 
 

C 
D 
C 
D 
A 
B 
B 
B 

C 

 
 
 
 

0.59 

1.08 
0.78 

0.65 
--- 

0.93 
--- 

1.10 
--- 
 

0.84 
1.04 
0.76 
0.95 
--- 

0.85 
--- 

1.04 
--- 
 

0.50 
0.81 
0.59 
0.64 
--- 

0.86 
--- 

0.99 
--- 

 
 
 
 

37.7 
97.3 

58.5 
38.4 
--- 

26.3 
--- 

80.1 

58.6 
 

69.0 
86.9 
58.3 
66.2 
--- 

18.6 
--- 

52.7 

52.3 
 

35.9 
47.4 
41.0 
38.3 
--- 

19.7 
--- 

46.8 

34.8 

 
 
 
 

D 

F 
E 

D 
--- 
C 
--- 
F 

E 
 

E 
F 
E 
E 
--- 
B 
--- 
D 

D 
 

D 
D 
D 
D 
--- 
B 
--- 
D 

C 

 
 
 
 

0.49 
0.93 

0.75 
0.63 
0.41 
0.88 
0.67 
0.70 
--- 
 

0.68 
0.90 
0.68 
0.83 
0.56 
0.67 
0.43 
0.83 
--- 
 

0.50 
0.82 
0.58 
0.71 
0.37 
0.73 
0.45 
0.57 
--- 

 
 
 

 
27.5 
54.2 
49.2 
36.1 
11.0 
24.5 

37.3 
22.7 

32.5 
 

40.2 
51.7 
41.8 
45.0 
20.3 
16.7 
15.8 
23.9 

31.3 
 

33.8 
47.5 
38.5 
41.3 
6.9 

14.8 
16.5 
14.4 

24.0 

 
 

 
 

C 
D 
D 
D 
B 

C 
D 
C 

C 
 

D 
D 
D 
D 
C 
B 
B 
C 

C 
 

C 
D 
D 
D 
A 
B 
B 
B 

C 

 
 
 
 

0.63 

1.14 
0.81 

0.70 
--- 

1.00 
--- 

1.20 
--- 
 

0.89 
1.09 
0.81 
1.00 
--- 

0.93 
--- 

1.09 
--- 
 

0.61 
0.88 
0.73 
0.76 
--- 

0.91 
--- 

1.01 
--- 

 
 
 
 

39.8 
116.3 

63.1 
41.1 
--- 

40.5 
--- 

121.1 

79.1 
 

77.9 
101.7 
64.2 
77.3 
--- 

26.3 
--- 

71.7 

65.3 
 

47.4 
59.4 
59.9 
49.2 
--- 

23.2 
--- 

51.4 

41.6 

 
 
 

 
D 
F 
E 
D 
--- 
D 

--- 
F 

E 
 

E 
F 
E 
E 
--- 
C 
--- 
E 

E 
 

D 
E 
E 
D 
--- 
C 
--- 
D 

D 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.   

 

Overall intersection operations at Tremont Street do suffer as a result of the elimination of the left turn lanes.  Both approaches of Massachusetts 

Avenue operate over capacity during the 2028 AM peak period without the left turn lanes present. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – COLUMBUS AVENUE 
 

 

 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT 
COLUMBUS AVENUE: 
 Weekday AM: 

  Columbus Ave EB Left 
  Columbus Ave EB Through 

Columbus Ave WB Left 
Columbus Ave WB Through/Right 

  Mass Ave NB Left 

  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

  Overall Intersection 

 Weekday PM: 

  Columbus Ave EB Left 
  Columbus Ave EB Through 

Columbus Ave WB Left 
Columbus Ave WB Through/Right 

  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 
 Weekday Mid Day: 

  Columbus Ave EB Left 
  Columbus Ave EB Through 

Columbus Ave WB Left 
Columbus Ave WB Through/Right 

  Mass Ave NB Left 
  Mass Ave NB (Left)Through/Right 
  Mass Ave SB Left 
  Mass Ave SB (Left)Through/Right 

 Overall Intersection 

 
 

 
 

0.73 
0.37 
0.43 
0.56 
0.16 

0.61 
0.18 
0.65 
--- 
 

0.83 
0.50 
0.56 
0.62 
0.21 
0.49 
0.19 
0.72 
--- 
 

0.53 
0.28 
0.47 
0.39 
0.11 
0.59 
0.26 
0.56 
--- 

 
 
 

 
37.6 
29.8 
28.7 
32.9 
6.3 
8.5 

4.2 
9.0 

16.7 
 

54.2 
36.2 
34.8 
40.9 
6.8 
7.7 
3.2 
9.2 

19.4 
 

32.9 
22.5 
32.2 
23.1 
5.3 
7.8 
4.8 
6.2 

12.4 

 
 
 
 

D 
C 

C 
C 
A 
A 
A 
A 

B 
 

D 
D 
C 
D 
A 
A 
A 
A 

B 
 

C 
C 
C 
C 
A 
A 
A 
A 

B 

 
 
 
 

0.75 

0.39 
0.43 

0.56 
--- 

0.65 
--- 

0.70 
--- 
 

0.83 
0.50 
0.56 
0.62 
--- 

0.56 
--- 

0.81 
--- 
 

0.53 
0.28 
0.47 
0.39 
--- 

0.61 
--- 

0.68 
--- 

 
 
 
 

40.3 
30.6 

29.2 
32.9 
--- 

13.9 
--- 
6.0 

17.9 
 

54.2 
36.2 
34.8 
40.9 
--- 
9.2 
--- 
9.0 

19.9 
 

32.9 
22.5 
32.2 
23.1 
--- 

10.2 
--- 
7.0 

13.6 

 
 
 
 

D 

C 
C 

C 
--- 
B 
--- 
A 

B 
 

D 
D 
C 
D 
--- 
A 
--- 
A 

B 
 

C 
C 
C 
C 
--- 
B 
--- 
A 

B 

 
 
 
 

0.79 
0.400

0.45 
0.58 
0.17 
0.64 
0.20 
0.68 
--- 
 

0.88 
0.47 
0.62 
0.64 
0.24 
0.52 
0.21 
0.76 
--- 
 

0.56 
0.32 
0.45 
0.41 
0.12 
0.62 
0.29 
0.59 
--- 

 
 
 

 
43.3 
30.8 
29.8 
33.4 
7.3 
9.5 

4.4 
9.1 

17.8 
 

60.4 
34.2 
38.2 
41.4 
7.1 
7.7 
3.2 

10.3 

20.4 
 

34.3 
23.9 
31.0 
23.4 
6.8 
9.6 
5.9 
7.1 

13.5 

 
 

 
 

D 
C 
C 
C 
A 

A 
A 
A 

B 
 

E 
C 
D 
D 
A 
A 
A 
B 

C 
 

C 
C 
C 
C 
A 
A 
A 
A 

B 

 
 
 
 

0.80 

0.40 
0.46 

0.58 
--- 

0.69 
--- 

0.75 
--- 
 

0.93 
0.47 
0.66 
0.64 
--- 

0.59 
--- 

0.85 
--- 
 

0.62 
0.31 
0.54 
0.44 
--- 

0.62 
--- 

0.70 
--- 

 
 
 
 

44.0 
30.8 

30.0 
33.4 
--- 

15.1 
--- 
7.6 

19.3 
 

72.0 
34.2 
41.9 
41.4 
--- 
8.0 
--- 

10.6 

21.9 
 

42.4 
26.2 
40.3 
27.0 
--- 

10.5 
--- 
5.6 

14.9 

 
 
 

 
D 
C 
C 
C 
--- 
B 

--- 
A 

B 
 

E 
C 
D 
D 
--- 
A 
--- 
B 

C 
 

D 
C 
D 
C 
--- 
B 
--- 
A 

B 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.   

 

Overall intersection operations at Columbus Avenue do not appear to be affected significantly as a result of the elimination of the left turn lanes. 
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INTERSECTION LEVEL-OF-SERVICE ANALYSIS SUMMARY – ST. BOTOLPH STREET 
 

 

 

2008 
With Left Turn Lanes 

2008 
Without Left Turn Lanes 

2028 
With Left Turn Lanes 

2028 
Without Left Turn Lanes 

Intersection/Peak Hour/Movement V/C
a 

Delay
b 

LOS
c 

V/C Delay LOS V/C Delay LOS V/C Delay LOS 

 
MASSACHUSETTS AVENUE AT SAINT 
BOTOLPH STREET: 
 Weekday AM: 

  Saint Botolph St EB All Movements 
  Saint Botolph St WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)/Through/Right                       
  Mass Ave SB Left 

          Mass Ave SB (Left)/Through/Right 

  Overall Intersection 

 Weekday PM: 

  Saint Botolph St EB All Movements 
  Saint Botolph St WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)/Through/Right                       
  Mass Ave SB Left 
          Mass Ave SB (Left)/Through/Right 

 Overall Intersection 
 Weekday Mid Day: 

  Saint Botolph St EB All Movements 
  Saint Botolph St WB All Movements 
  Mass Ave NB Left 
  Mass Ave NB (Left)/Through/Right                       
  Mass Ave SB Left 
          Mass Ave SB (Left)/Through/Right 

 Overall Intersection 

 
 

 
 

0.39 
0.40 
0.41 
0.52 
0.16 

0.52 
--- 
 

0.76 
0.74 
0.40 
0.60 
0.45 
0.63 
--- 
 

0.34 
0.42 
0.35 
0.56 
0.30 
0.48 
--- 

 
 
 

 
13.2 
30.2 
10.9 
9.1 
6.2 

12.3 

11.4 
 

33.3 
50.1 
11.7 
12.2 
11.6 
17.8 

18.8 
 

13.5 
27.3 
5.0 
7.8 
8.1 

12.7 

10.7 

 
 
 
 

B 

C 
B 

A 
A 
B 

B 
 

C 
D 
B 
B 
B 
B 

B 
 

B 
C 
A 
A 
A 
B 

B 

 
 
 
 

0.39 
0.40 

--- 
0.77 
--- 

0.70 
--- 
 

0.78 
0.87 
--- 

0.80 
--- 

1.07 
--- 
 

0.34 
0.42 
--- 

0.75 
--- 

0.76 
--- 

 
 
 
 

13.2 

30.4 
--- 

9.6 
--- 

20.8 

15.3 
 

38.1 
72.3 
--- 

12.2 
--- 

108.5 

60.9 
 

13.5 
27.7 
--- 
7.5 
--- 

25.0 

15.8 

 
 
 
 

B 
C 

--- 
A 
--- 
C 

B 
 

D 
E 
--- 
B 
--- 
F 

E 
 

B 
C 
--- 
A 
--- 
C 

B 

 
 
 
 

0.40 

0.41 
0.44 

0.58 
0.17 
0.56 
--- 
 

0.79 
0.80 
0.44 
0.64 
0.49 
0.69 
--- 
 

0.35 
0.44 
0.37 
0.61 
0.33 
0.52 
--- 

 
 

 
 

13.1 
31.1 
11.1 
9.5 
6.4 

13.3 

12.1 
 

35.9 
56.6 
13.4 
13.3 
12.8 
22.3 

21.7 
 

13.3 
28.4 
5.8 
8.3 
8.7 

12.8 

11.4 

 
 

 
 

B 
C 
B 
A 
A 

B 

B 
 

D 
E 
B 
B 
B 
C 

C 
 

B 
C 
A 
A 
A 
B 

B 

 
 
 
 

0.40 
0.41 

--- 
0.85 
--- 

0.77 
--- 
 

0.81 
0.92 
--- 

0.87 
--- 

1.16 
--- 
 

0.37 
0.48 
--- 

0.80 
--- 

0.81 
--- 

 
 
 
 

13.1 

30.9 
--- 

13.6 
--- 

25.6 

19.3 
 

41.0 
82.9 
--- 

16.3 
--- 

138.9 

76.8 
 

15.3 
35.2 
--- 
9.3 
--- 

31.8 

20.0 

 
 

 
 

B 
C 
--- 
B 
--- 

C 

B 
 

D 
F 
--- 
B 
--- 
F 

E 
 

B 
D 
--- 
A 
--- 
C 

B 

aVolume-to-capacity ratio;   bAverage control delay in seconds per vehicle;   cLevel of service.   

 

Overall intersection operations at St. Botolph Street do suffer during the PM peak hour as a result of the elimination of the left turn lanes.   Protected 

left turn phasing is warranted along Massachusetts Avenue for both approaches.  A protected/permissive phase was analyzed for the northbound 

approach only in order to avoid a “left turn trap” that can occur with lead/lag phasing in combination with protected/permissive phasing.   
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CORRIDOR ANALYSIS 

 
Corridor-wide operations were also considered for the project with and without exclusive left 

turn lanes.  Following is a summary of the corridor results. 

 

Mass. Ave. NB Mass. Ave. SB 

Time Period/Condition 
Signal 

Delay 

Arterial 

Speed (mph) 

Arterial 

LOS 

Signal 

Delay 

Arterial 

Speed (mph) 

Arterial 

LOS 

2008 AM w/ Left Lanes 158.3 10.5 D 105.6 12.4 D 

2008 AM wo/ Left Lanes 223.6 8.7 E 232.6 8.2 E 

2008 PM w/ Left Lanes 135.2 11.4 D 106.0 12.4 D 

2008 PM wo/ Left Lanes 286.5 7.4 E 241.6 8.1 E 

2008 Mid w/ Left Lanes 103.3 12.8 D 96.7 12.8 D 

2008 Mid wo/ Left Lanes 141.3 11.1 D 144.3 10.7 D 

2028 AM w/ Left Lanes 177.0 9.9 D 110.5 12.2 D 

2028 AM wo/ Left Lanes 287.1 7.4 E 316.0 6.8 F 

2028 PM w/ Left Lanes 160.8 10.4 D 114.2 12.0 D 

2028 PM wo/ Left Lanes 386.8 6.0 F 361.9 6.1 F 

2028 Mid w/ Left Lanes 111.8 12.4 D 104.6 12.4 D 

2028 Mid wo/ Left Lanes 170.2 10.1 D 183.1 9.5 D 

 
As shown above, arterial operations do suffer as a result of the elimination of the left turn lanes 

during all time periods analyzed.  In all cases, signal delay increases along the corridor and 

arterial speeds drop.  This results in increased fuel consumption and vehicle emissions. 
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LEFT TURN LANE ANALYSIS METHODOLOGY 
 

In order to determine the appropriateness of exclusive left turn lanes along the project, several 

resources were considered.  The resources generally consider three different categories; traffic 

volume guidelines, traffic signal operations and safety.  The criterion utilized is summarized 

below.  All criteria were measured against the 2028 Design Year traffic volumes. 

 

1) Traffic Volume Guidelines: 
 

a) Highway Capacity Manual 2000 

-Minimum Turn Volume “probably requiring exclusive left turn lane” is 100 veh/h (p.10-

18) 

 

b) AASHTO – Geometric Design of Highways and Streets 

-“The HCM indicates that exclusive left-turn lanes at signalized intersections should be 

installed as follows: 

• Where fully protected, left-turn phasing is to be provided; 

• Where space permits, left-turn lanes should be considered when left-turn volumes 

exceed 100 vph (left-turn lanes may be provided for lower volumes as well on the 

basis of the judged need and state of local practice, or both); and 

• Where left-turn volumes exceed 300 vph, a double left-turn lane should be 

considered.” (p.684-685) 

 

c) Massachusetts Highway Department Project Development & Design Guide 

-Minimum Turn Volume is 100 veh/h (references HCM) 

 

Considering the above traffic volume guidelines, it is generally viewed for the purposes of this 

study that a left turn lane is warranted if the left turning design year volume is 100 vehicles 

per hour during at least one peak hour. 

 

The traffic volume warrant for an exclusive left turn lane is satisfied along the following 

approaches along the project: 

 

1. Albany Street southbound approach 

− (expected volume of approx. 100 vph in AM peak hour) 

2. Washington Street southbound approach 

− (expected volumes >100 vph in AM and PM peak hour) 

3. Tremont Street northbound approach 

− (expected volume >100 vph in PM and midday peak hour) 

4. Tremont Street southbound approach 

− (expected volume >100 vph in AM peak hour) 
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5. St. Botolph Street northbound approach 

− (expected volume >100 vph in AM and midday peak hour) 

6. St. Botolph Street southbound approach 

− (expected volume >100 vph in PM peak hour) 

 

As shown above, of the total twelve potential left turn lanes along the project, six approaches 

appear to warrant an exclusive left turn lane based on having a design year volume of 100 vph. 

 

2) Traffic Signal Operations: 
 

a) Highway Capacity Manual 2000 

-Exclusive left turn lane is required when an exclusive left turn phase is warranted (p.10-

18) 

 -Protected Phases should be considered if any of the following is met (p.10-22): 

1. More than one turning lane is provided 

2. The left turn volume has a demand in excess of 240 veh/h over 1 h, or 

3. The cross product of left-turn demand and the opposing through demand for 1 h 

exceeds 50,000 for one opposing through lane and 90,000 for two opposing 

through lanes 

 

b) BTD Traffic Signal Operations Design Guidelines 

-Protected or Protected/Permissive left-turn phase should be considered in the following 

cases: 

1. The cross-product of the left-turn traffic multiplied by the opposing traffic is 

greater than 100,000 for 2 or more lanes and the left-turn volumes are at least 75 

vph, during the two peak hours. 

 

Considering the above guidelines for protected left turn phasing, it is generally viewed for the 

purposes of this study that a protected left turn phase is warranted if the cross product of the 

left turn demand for 1 hour exceeds 90,000 for two opposing through lanes. 

 

The protected left turn phase criterion is satisfied along the following approaches along the 

project: 

 

1. Albany Street southbound approach 

− (criteria satisfied during the AM peak hour) 

2. Washington Street southbound approach 

− (criteria satisfied during the PM peak hour) 

3. Tremont Street northbound approach 

− (criteria satisfied during the PM peak hour) 
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4. Tremont Street southbound approach 

− (criteria satisfied during the AM peak hour) 

5. St. Botolph Street northbound approach 

− (criteria satisfied during the AM, PM and midday peak hour) 

6. St. Botolph Street southbound approach 

− (criteria satisfied during the PM peak hour) 

 

As shown above, of the total twelve potential left turn lanes along the project, six approaches 

warrant a protected left turn phase based on quantitative HCM criteria.  The six approaches listed 

above are the same approaches that satisfy the criteria for an exclusive left turn lane (previously 

discussed). 

 

3) Safety: 
 

a) Highway Capacity Manual 2000 

-Design and operations should also include “accident experience” and “field 

observations” (p. 12-22) 

 

b) AASHTO – Geometric Design of Highways and Streets 

-“Vehicles turning left into cross streets or at midblock locations may cause substantial 

delays to through traffic and may contribute to crashes, thus diminishing arterial 

effectiveness.” (p.488) 

 

-“The desirability of exclusive left-turn lanes cannot be overemphasized…Traffic safety 

is greatly enhanced if turning vehicles can be stored separately from lanes used by 

through vehicles.” (p.489-490) 

 

-“Where left turns are permitted from an arterial street, the intersection design should 

incorporate left turn storage lanes unless it is impractical to provide them.” (p.490) 

 

-“The provision of left-turn lanes has been found to reduce crash rates anywhere from 20 

to 65 percent.  Left-turn facilities should be established on roadways where traffic 

volumes are high enough or safety considerations are sufficient to warrant them.  They 

are often needed to ensure adequate service levels for the intersections and the various 

turning movements.” (p.682) 

 

c) Massachusetts Highway Department Project Development & Design Guide 

-“Considerable flexibility should be exercised in considering left-turn lanes…Left-turn 

lanes may be desirable in many situations with volumes well below those stated.  These 

include to destinations of special interest (shopping, major institutions, etc.), or for 
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locations with marginal sight distance on the main road or a consistent occurrence of rear-

end crashes.” (p.6-49) 

 

d) BTD Traffic Signal Operations Design Guidelines 

-Protected or Protected/Permissive left-turn phase should be considered in the following 

cases: 

− There were 4 or more left-turn crashes in the last year or 6 in the last 2 years that 

are susceptible to correction. (p.3) 

 

The above sources generally indicate that accident experience should be considered with regard 

to exclusive left turn lanes and their phasing.  AASHTO also emphasizes the necessity to remove 

left turning vehicles from the through lanes in order to improve arterial operations and safety.  As 

previously mentioned, arterial operations do worsen with the elimination of the left turn lanes 

and most individual intersections experience an increase in delay. 

 

MassHighway accident data for each location has been considered during the years of 2005 and 

2006.  A summary of each location follows. 

 

Massachusetts Avenue at Albany Street: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Albany Street 

experienced 13 collisions in 2005.  Of the thirteen collisions, three were angle collisions, four 

were rear-end type collisions and two of the total accidents involved an injury. 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Albany Street 

experienced 7 collisions in 2006.  Four of the reported collisions were angle type, one was a rear-

end type and four of the total accidents involved an injury. 

 

This intersection currently has a left turn lane heading southbound along Massachusetts Avenue.  

There is an existing restriction for left turns heading northbound along Massachusetts Avenue.  

Given the presence of the Boston University Medical Center/Hospital (BUMC), the southbound 

left turn lane appears warranted based on MassHighway’s safety guideline relative to 

“destinations of special interest”.  Also, some form of a median along the block from Albany 

Street to Harrison Street is necessary since structural supports for the BUMC overpass are 

presently located in this median area. 
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Massachusetts Avenue at Harrison Avenue: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Harrison 

Avenue experienced 3 collisions in 2005.  Of the three collisions, one was an angle collision, one 

was a rear-end type collision and one of the total accidents involved an injury. 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Harrison 

Avenue experienced 7 collisions in 2006.  None of the reported collisions were angle type, one 

was a rear-end type and three of the total accidents involved an injury. 

 

This intersection currently has left turn lanes along Massachusetts Avenue and appears to be 

operating safely given the limited number of angle type collisions reported in 2005 and 2006.  

The removal of these turn lanes may increase the frequency of collisions with through traffic.  As 

previously stated, a median along the block from Albany Street to Harrison Street is necessary 

since structural supports for the BUMC overpass are presently located in this median area. 

 

Massachusetts Avenue at Washington Street: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Washington 

Street experienced 11 collisions in 2005.  Of the eleven collisions, two were angle collisions, 

three were rear-end type collisions and two of the total accidents involved an injury. 
 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Washington 

Street experienced 8 collisions in 2006.  Two of the reported collisions were angle type, three 

were rear-end type and two of the total accidents involved an injury. 
 

This intersection currently has left turn lanes along Massachusetts Avenue.  The accident history 

over the past two years at this location does not imply any obvious problems with signal 

operations. 

 

Massachusetts Avenue at Shawmut Avenue: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Shawmut 

Avenue experienced 2 collisions in 2005.  Of the two collisions, none were angle collisions, one 

was a rear-end type collision and one of the total accidents involved an injury. 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Shawmut 

Avenue experienced 2 collisions in 2006.  None of the reported collisions were angle or rear-end 

type collisions and none of the total accidents involved an injury. 

 

This intersection currently has a left turn lane along Massachusetts Avenue northbound.  The 

accident history over the past two years at this location does not imply any obvious problems 

with signal operations. 

 



TECHNICAL MEMORANDUM 

Massachusetts Avenue Reconstruction Project - Boston, Massachusetts 

 

 

 Page 35 

Massachusetts Avenue at Tremont Street: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Tremont Street 

experienced 4 collisions in 2005.  Of the four collisions, one was an angle collision, one was a 

rear-end type collision and one of the total accidents involved an injury. 
 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Tremont Street 

experienced 7 collisions in 2006.  Two of the reported collisions were angle type, two were rear-

end type collisions and three of the total accidents involved an injury. 
 

This intersection currently has left turn lanes along Massachusetts Avenue.  The accident history 

over the past two years at this location does not imply any obvious problems with signal 

operations. 

 

Massachusetts Avenue at Columbus Avenue: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Columbus 

Avenue experienced 8 collisions in 2005.  Of the eight collisions, three were angle collisions, one 

was a rear-end type collision and two of the total accidents involved an injury. 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at Columbus 

Avenue experienced 19 collisions in 2006.  Three of the reported collisions were angle type, five 

were rear-end type and six of the total accidents involved an injury. 

 

Massachusetts Avenue at St. Botolph Street: 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at St. Botolph 

Street experienced no collisions in 2005. 

 

Based on MassHighway crash data, the intersection of Massachusetts Avenue at St. Botolph 

Street experienced 4 collisions in 2006.  Two of the reported collisions were angle type, one was 

a rear-end type and one of the total accidents involved an injury. 

 

This intersection currently has no left turn lanes present. 

 

Safety is a project goal as it relates to all modes of transportation.  GPI has concerns with 

the removal of left turn lanes along the corridor.  Following are the major points of safety 

concern: 

 
1. Removal of exclusive left turn lanes would result in the increased opportunity of 

rear end collisions between left turning traffic and through vehicles along 

Massachusetts Avenue. 

2. The removal of exclusive left turn lanes would not allow for protected phasing 

from opposing approaches (the unsafe condition of left turn trapping would be 

unavoidable at Tremont Street and St. Botolph Street). 
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3. The removal of exclusive left turn lanes would decrease the effectiveness of 

protected phasing and increase the potential for conflict of left turning traffic and 

pedestrians (utilizing a concurrent walk phase).  If only one approach to an 

intersection warrants a protected left turn movement, it is possible to provide a 

leading phase with a shared left/through lane.  However, the effectiveness of the 

leading phase is highly dependent on having the left turning vehicles at the 

beginning of the queue.  An exclusive left turn lane allows for left turning 

vehicles to stack without impeding through traffic and provides a better 

opportunity to actually serve left turning vehicles during a lead phase.  Protected 

phasing from an exclusive turn lane can process more left turning vehicles while a 

concurrent walk phase would not be operational thus reducing the opportunity for 

vehicle/pedestrian conflict. 

4. The removal of exclusive left turn lanes would increase the opportunity for left 

turning vehicles to impede Massachusetts Avenue through traffic.  This typically 

results in drivers (those desiring to travel through the intersection) to attempt to 

maneuver around a left turning vehicle in order to avoid being delayed.  If wider 

outside lanes or bike lanes were provided along this project in lieu of exclusive 

left turn lanes, it is feared that drivers would encroach on the wide lane or bike 

lane in order to get 2 through lanes past the queued vehicle.  It is believed that the 

removal of left turn lanes would actually decrease bike safety due to the increased 

desire for drivers to encroach on a wider shoulder or bike lane.   
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CONCLUSION 
 

The need for left turn lanes along the project was reevaluated based on new 2008 traffic counts 

that were projected to the 2028 design year.  Based on a review of guidelines relating to 

minimum traffic volumes and protected left turn phasing, the following approaches of 

Massachusetts Avenue warrant an exclusive left turn lane: 

 

1. Albany Street southbound approach 

2. Washington Street southbound approach 

3. Tremont Street northbound approach 

4. Tremont Street southbound approach 

5. St. Botolph Street northbound approach 

6. St. Botolph Street southbound approach 

 

The six locations above represent half of the total number of Massachusetts Avenue approaches 

along the corridor.  The six approaches listed above meet quantitative criteria that have been 

established by the HCM.  Although the remaining six approaches along the project do not meet 

the quantitative criteria, GPI does feel that qualitative safety criteria are satisfied at all 

approaches and that increased conflict between vehicles, pedestrians and bicyclists would result 

with the elimination of left turn lanes along this project. 

 

In terms of capacity, the intersections of Massachusetts Avenue at Harrison Avenue, Washington 

Street, Tremont Street and St. Botolph Street all experience an increase in delay and congestion 

as a result of the elimination of the left turn lanes. 

 

The corridor capacity analysis indicates that during the AM and PM peak hours the corridor 

operations encounter significant congestion without the left turn lanes relative to the current 

design of the project.  This results in increased fuel consumption and vehicle emissions along the 

corridor. 

 

Building the project without left turn lanes and eliminating the median would preclude the option 

of ever providing protected left turns from opposing approaches along this corridor.  This leaves 

the City with a permanent condition that provides few options should significant development 

occur in the area and protected phasing is warranted.  

 

Given the results of both a quantitative and qualitative analysis, it is recommended that the 

project advance to the 100% design stage with the inclusion of exclusive left turn lanes as has 

been part of the project since its inception. 

 

Please refer to the attached appendix for information supporting this study. 
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