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Memo 

Subject: Northern Avenue Bridge Reconstruction - Mobility Analysis 

 

This memorandum summarizes the mobility analysis for the Northern Avenue Bridge (NAB) Reconstruction project for the 

City of Boston. Improving Mobility was one of four project objectives identified for the NAB, with the other objectives including 

Honoring History, Strengthening Resiliency, and Creating a Destination.  

The mobility analysis includes an evaluation of existing transportation conditions (2018) near the bridge; an assessment and 

comparison of four operating concepts in future conditions (2035); and an estimate of future pedestrian and bicycle demand 

on the NAB. The following operating concepts considered by the City of Boston and the Northern Avenue Bridge Mayoral 

Advisory Task Force (the “Task Force”) were analyzed: 

 Concept 1: Pedestrian & Bicycle Only 

 Concept 2: High Occupancy (HOV) Westbound Lane / No General Traffic 

 Concept 3: One-Way Westbound General Traffic 

 Concept 4: Two-Way General Traffic   

Summary 
This section summarizes a comparison of the four operating concepts in the PM Peak Hour in 2035. The focus is on the PM 
Peak Hour as traffic conditions in the study area intersections are generally more congested in the afternoon than in the 
morning. In addition, pedestrian and bicycle directional flow is forecasted to be higher in the afternoon than the morning on 
Seaport Boulevard Bridge and NAB. The key findings are from a comparison of overall intersection level of service, queue 
lengths, person throughput, and person throughput capacity across all four concepts.    

 

Concept 1: Pedestrian & Bicycle Only / No General Traffic 

Description 

The bridge would be restricted to bi-directional pedestrians and bicycle travel, with no vehicles permitted on the bridge. Only 

emergency vehicles would be permitted on the bridge with special design consideration given to the clear zone and access 

control needed for emergency vehicles.  

Key Finding 

The concept provides a mobility benefit for pedestrians and bikes in a car-free environment. An estimated 2,800 pedestrians 

and bicyclists are projected to use the Northern Avenue Bridge in the 2035 PM peak hour (5:30 to 6:30 PM). Although the 
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bridge provides a limited travel time savings for most pedestrians and bicyclists traveling between the Seaport and 

Downtown Boston, it becomes a preferred route for many crossing the Fort Point Channel due to its low-stress bicycle 

facilities, location along the Harborwalk, and proximity to the Rose Fitzgerald Kennedy Greenway. 

 

Concept 2: High Occupancy Vehicle (HOV) Westbound Lane / No General Traffic 

Description 

The bridge would allow for bi-directional pedestrian and bicycle travel, with a one-way single westbound lane restricted to 

High Occupancy Vehicle (HOV) users. This concept defines HOV users as all vehicles with three or more passengers, 

including the operator. This would include MBTA buses; private shuttles; and carpools, taxis and ride-hailing vehicles (i.e. 

Uber and Lyft) with 3 or more occupants. Vehicles traveling westbound would only be permitted to take a right from Northern 

Avenue to northbound Atlantic Avenue.  

Key Finding 

This concept provides capacity to move more people, across all modes, in fewer vehicles. An estimated 3,820 people are 

projected to use the Northern Avenue Bridge in the 2035 PM peak hour, the most person throughput of any concept 

analyzed. In addition, this concept provides the greatest potential person throughput capacity. The HOV lane provides a 

travel time savings for existing transit and shuttle operators, and results in these operators switching their westbound routing 

from Seaport Boulevard to the Northern Avenue Bridge. The travel time savings provided by this concept results in a mode 

shift gain compared to the No Build. The mode shift results in a vehicle reduction on westbound Seaport Boulevard in the PM 

peak hour. 

 

Concept 3: One-Way Westbound Lane General Traffic 

Description 

The Northern Avenue Bridge would allow for bi-directional pedestrian and bicycle travel, with one-way general traffic, 

including transit, permitted in a single westbound lane. Vehicles traveling westbound would only be permitted to take a right 

from Northern Avenue to northbound Atlantic Avenue.  

Key Finding 

This concept benefits certain vehicles destined to Atlantic Avenue northbound, but the intersection of Seaport Boulevard and 

Atlantic Avenue remains congested because there is no reduction in traffic bound for I-93 North. This concept results in 270 

vehicles shifting from westbound Seaport Boulevard to the Northern Avenue Bridge to make the right onto Atlantic Avenue. 

The concept would not result in a mode shift and does not reduce demand for single occupancy vehicles accessing I-93 

North. The queues on the on-ramp to I-93 North at Seaport Boulevard would continue to extend into the intersection and 

negatively impact operations during the PM peak hour. 

 

Concept 4: Two-Way General Traffic 

Description 

The Northern Avenue Bridge would allow for bi-directional pedestrian and bicycle travel, with two-way general traffic, 

including transit, permitted with one lane in both the westbound and eastbound directions. Vehicles traveling westbound 

would only be permitted to take a right from Northern Avenue to northbound Atlantic Avenue.  

Key Finding 

This concept results in same impacts as One-Way Westbound Lane concept for westbound movements and does not 

provide travel time savings for most vehicles entering Seaport. This concept results in an estimated 20 vehicles in the entire 

PM peak hour traveling to the Seaport. For most vehicles, eastbound Seaport Boulevard provides greater travel time savings 

and a more direct route, and continues to be the preferred Fort Point Channel crossing. The eastbound travel lane necessary 

to support two-way traffic would reduce the space available on the bridge for other modes and placemaking.  

Analysis 

A. Purpose 

The purpose of the analysis is to provide a representative comparison of different operating concepts for the Northern 

Avenue Bridge under future conditions. Such a comparison will determine any benefits and negative impacts for mobility 

associated with each operating concept considered.  
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B. Existing Conditions 

This section presents the existing conditions for the base year 2018 including the study area description 

and existing roadway and intersection conditions. 

1. Study Area Intersections 

The study area includes all of the following intersections, within ¼ mile of the Northern Avenue Bridge: 

1. Sleeper Street & Northern Avenue (unsignalized) 

2. Seaport Boulevard & Sleeper Street (signalized) 

3. Atlantic Avenue & Seaport Boulevard (signalized) 

4. Purchase Street & Seaport Boulevard/Oliver Street/I-93 off-ramp (signalized) 

5. Atlantic Avenue & High Street (signalized) 

6. Purchase Street & High Street (signalized) 

7. Atlantic Avenue & Northern Avenue (future intersection) 

 

Study area intersections are shown on Figure 1. 

Figure 1: Study Area Intersections 

 

2. Traffic Data Collection 

Recent turning movement counts were collected for all intersections in the study area. Counts were classified as cars 

(including motorcycles), heavy vehicles (including single-unit, articulated, and buses), bicyclists, and pedestrians. Turning 

movement counts for five of the six existing intersections were previously collected by others as shown on Table 1. For the 

intersection of Atlantic Avenue and Seaport Boulevard, new turning movement counts were collected on August 14-16, 2018 

for 14 hour intervals (6am-8pm) on a Tuesday, Wednesday, and Thursday. The counts collected showed turning movement 

volumes were lower than turning movement volumes collected at the same intersection in August 2013. Additional turning 

movement counts collected on Tuesday, October 16, in the PM peak hour were consistent with the counts collected in August 

2018. To avoid understating existing traffic conditions, the analysis used the highest volumes for intersections with counts 

taken over the span of multiple years, including Atlantic Avenue and Seaport Boulevard. Signal phase plans for each 
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signalized intersection were provided by the City of Boston Transportation Department. Seasonal adjustment factors for traffic 

volumes from MassDOT were applied. 

 

Table 1: Study Area Intersections Turning Movement Counts 

# Intersection Count Period Used  

1 Sleeper Street & Northern Avenue (un-signalized) November 2016 

2 Seaport Boulevard & Sleeper Street (signalized) September 2016; November 2016 

3 Atlantic Avenue & Seaport Boulevard (signalized) August 2013; August 2018 

4 Atlantic Avenue & High Street (signalized) August 2013 

5 Purchase Street & Seaport Boulevard/Oliver Street/I-93 off-ramp (signalized) August 2013; August 2018; October 2018 

6 Purchase Street & High Street (signalized) November 2016 

7 Atlantic Avenue & Northern Avenue (future intersection) N/A 

 

3. Pedestrian and Bicycle Data Collection 
To provide baseline pedestrian and bicycle volumes in the Fort Point Channel, counts were collected at each location shown 

in Figure 2, over two weekdays in October 2018. Bicycle counts were collected in the eastbound and westbound directions, 

and included bicyclists riding on the sidewalk. Pedestrian counts were collected for pedestrians in the eastbound and 

westbound direction, and on the north and south sidewalk of each bridge. The data was aggregated to the AM and PM peak 

hour, which varied by direction and day of count. See Appendix A for count data at each location.   

 

Generally, pedestrian and bicycle travel flow is heavier in the eastbound direction (towards Seaport District) in the morning 

and is heavier westbound (towards Downtown) in the evening based on counts collected. However, the volumes of 

pedestrians and bicyclists in directional travel flow vary by bridge and travel mode. The Seaport Boulevard Bridge has the 

highest bicycle counts directionally in the AM and PM peak hour, while the Summer Street Bridge has similar counts, likely 

due to its proximity to South Station. Congress Street has substantially lower bicycle counts than the other Fort Point 

Channel crossings. The Seaport Boulevard Bridge has high eastbound pedestrian counts in the PM peak, which could 

indicate that it is a direction connection for Seaport residents. Congress Street had the highest directional pedestrian counts 

in the AM and PM peak hour. Despite Summer Street Bridge connecting to South Station, it has the lower pedestrian counts. 

 
Figure 2: Pedestrian and Bicycle Count Locations (2018) 
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4. Base Year Traffic Development 
The traffic volumes were developed for existing conditions for 2018 for the following peak hours: 

 

 AM Peak Hour: 8:30 am to 9:30 am 

 PM Peak Hour: 5:30 pm to 6:30 pm 

 

Existing 2018 traffic volumes for AM and PM peak hour are provided in Appendix B.  

C. Future Conditions 

1. Future Traffic Volumes 

The future year is defined as 2035, 18 years from the base year, and is herein defined as year 2035. This future year was 

selected in order to be consistent with the future year of the South Boston Waterfront Sustainable Transportation Plan (2035), 

the most current transportation planning framework which includes the Northern Avenue Bridge and the majority of the study 

area for this traffic analysis. Future traffic volumes were grown to the year 2035 using the growth rates discussed in this 

section. These volumes were used in the No Build and Build conditions analyses for four concepts for the NAB. 

Growth Rates 

A compounded growth rate of 36% in the AM peak (1.4% compounded annually) and 15% in the PM peak (0.64% 

compounded annually) was adopted from the South Boston Waterfront Sustainable Transportation Plan projection for the 

Seaport Boulevard corridor (west of D Street), and applied to existing conditions at the following intersections: 

 Sleeper Street & Northern Avenue (un-signalized) 

 Seaport Boulevard & Sleeper Street (signalized) 

 Atlantic Avenue & Seaport Boulevard (signalized) 

 Purchase Street & Seaport Boulevard/Oliver Street/I-93 off-ramp (signalized) 

 Atlantic Avenue & Northern Avenue (future intersection) 

 

A conservative annual growth rate of 1% was used to develop future traffic volumes to account for regional background 

growth for the following intersections that existed outside the South Boston Waterfront Sustainable Transportation Plan study 

area: 

 Atlantic Avenue & High Street (signalized) 

 Purchase Street & High Street (signalized) 

 

The 2035 growth rates used in the South Boston Waterfront Sustainable Transportation Plan were informed by build-out land 

use assumptions developed specifically for the project and agreed to by agency stakeholders. 

No Build Traffic Volumes 

No Build traffic volumes for the AM and PM peak hour are provided in Appendix B. 

2. Concepts Analyzed 

Concepts suggested by the NAB Mayoral Advisory Task Force at the May, July, and August meetings were advanced for 

analysis and used as “future build scenarios”. Those concepts include 

 Concept 1: Pedestrian & Bicycle Only / No General Traffic 

 Concept 2: High Occupancy Vehicle (HOV) Westbound Lane / No General Traffic 

 Concept 3: One-Way Westbound Lane General Traffic 

 Concept 4: Two-Way General Traffic 

 

A description of the concepts analyzed follows. 
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Concept 1: Pedestrian & Bicycle Only / No Vehicles 
Under this concept, the Northern Avenue Bridge would be restricted to pedestrians and bicyclists, with no vehicles, including 

transit, permitted on the bridge. Only emergency vehicles would be permitted on the bridge with special design consideration 

given to the clear zone and access control needed for emergency vehicles. Figure 3 shows a plan view of Concept 1. 

Figure 3: Concept 1 - Pedestrian & Bicycle Only / No Vehicles 

 

Concept 2: High Occupancy Vehicle (HOV) Westbound Lane / No General Traffic 
The Northern Avenue Bridge would allow for bi-directional pedestrian and bicycle travel, with a one-way single westbound 

lane restricted to HOV-3+ users defined as all vehicles with three or more passengers, including the operator. This would 

include MBTA buses; private shuttles; and carpools, taxis and ride-hailing vehicles (i.e. Uber and Lyft) with 3 or more 

occupants. Vehicles traveling westbound would only be permitted to take a right from Northern Avenue to northbound Atlantic 

Avenue. Figure 4 shows a plan view of Concept 2. 

Figure 4: Concept 2 – HOV Westbound Lane / No General Traffic 
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Concept 3: One-Way Westbound Lane General Traffic 
The Northern Avenue Bridge would allow for bi-directional pedestrian and bicycle travel, with one-way general traffic, 

including transit, permitted in a single westbound lane. Vehicles traveling westbound would only be permitted to take a right 

from Northern Avenue to northbound Atlantic Avenue. Figure 5 shows a plan view of Concept 3. 

Figure 5: Concept 3 - One-Way Westbound Lane General Traffic 

 

Concept 4: Two-Way General Traffic 
The Northern Avenue Bridge would allow for bi-directional pedestrian and bicycle travel, with two-way general traffic, 

including transit, permitted with one lane in both the westbound and eastbound directions. Vehicles traveling westbound 

would only be permitted to take a right from Northern Avenue to northbound Atlantic Avenue. Figure 6 shows a plan view of 

Concept 4. 

Figure 6: Concept 4 - Two-Way General Traffic 
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3. Volume Distribution Assumptions 

Northern Avenue Bridge 

Westbound 

For Concepts 3 and 4, it was assumed westbound general traffic would be permitted to use the NAB during the AM and PM 

peak period. A sensitivity analysis using Synchro was developed to gauge the relative attractiveness of a new link in the 

network for vehicular traffic and how volumes would be redistributed throughout the study area intersections. The analysis 

determined the most likely scenario was for 60% of future westbound Seaport Boulevard to Atlantic Avenue rights to divert to 

the NAB due to expected travel time savings. This includes traffic currently using westbound Northern Avenue (east of Fort 

Point Channel), as well as traffic on westbound Seaport Boulevard. 

Eastbound 

For Concept 4, it was assumed eastbound general traffic would be permitted to use the NAB during the AM and PM peak 

period. A sensitivity analysis using Synchro was developed to gauge the relative attractiveness of a new link in the network 

for vehicular traffic and how volumes would be redistributed throughout the study area intersections. The analysis determined 

the most likely scenario was for 40% of future eastbound Seaport Boulevard thru movements at Atlantic to divert to the NAB 

due to expected travel time savings in Concept 4. Eastbound Seaport Boulevard is expected to have sufficient capacity in the 

AM and PM peak hour in 2035, and therefore the NAB is a less attractive route for vehicles traveling to the majority of 

destinations in the Seaport. These assumptions regarding volume distribution are consistent with the sensitivity analysis 

completed by VHB for the South Boston Waterfront Sustainable Transportation Plan. 

Concept 2: HOV Westbound Lane / No General Traffic 

For Concept 2, several assumptions regarding the usage of the bridge by transit, shuttles, carpools, taxis, and TNCs were 

developed. The foundation for these assumptions was a travel survey of South Boston Waterfront Employees completed by 

Greenman-Pedersen, Inc. in 2017. A key finding of this survey was 11,315 Seaport employees – representing 31% of all 

Seaport employees - live in the North Station commuter rail catchment area. In 2017, 43% of these Seaport employees in the 

catchment area drove alone. A majority of these drive alone employees responded to the survey stating the unreliable transit 

connection between North Station and the Seaport was the main reason why they opted to drive alone rather than use 

commuter rail. The assumption was providing a more reliable and faster transit connection for all people traveling between 

North Station and the Seaport would result in a measurable mode shift for these Seaport employees to transit and reduce the 

Drive Alone mode share.  

Transit 

Currently, the MBTA Route #4 travels between the Seaport and North Station as shown on Figure 10 In the AM peak period, 

it operates with a 15-20 minute frequency in the southbound direction, and in the PM peak period, it operates with a 20-25 

minute frequency in the northbound direction. A restricted westbound HOV lane on the NAB is estimated to provide a 4 

minute travel time savings for MBTA buses traveling between Pier Four Boulevard and Atlantic Avenue at Northern Avenue in 

the PM peak hour in 2035.  

Assuming the MBTA Route #4 was restructured to use the NAB in the northbound direction during the PM peak period, there 

would be an increase in transit demand between the Seaport and North Station. An assumption was made that six (6) buses 

would use the bridge per hour in order to provide more frequent service (10 minute headways) and provide sufficient capacity 

to meet the anticipated demand projected in the SBWSTP for 2035. This analysis did not assume the use of the bridge by 

any additional MBTA routes. 

Shuttles 

There are three major shuttle routes between the Seaport and North Station as shown on Figure 6: the Seaport East and 

Seaport West shuttles operated by the Massachusetts Convention Center Authority (MCCA), and the Innovation and Design 

Building (IDB) shuttle. Each of the shuttle routes differ in their Seaport destinations, but all service North Station and 

therefore cross the Fort Point Channel, a major source of travel time delays. In the AM peak period, the Seaport East and 

Seaport West shuttles currently operate with 10 minute headways, and the IDB shuttles operate with 15-20 minute 

headways. In the PM peak period, the Seaport East and Seaport West shuttles currently operate with 10 minute headways, 

and the IDB shuttles operate with 20-25 minute headways. The NAB is estimated to provide a 4 minute travel time savings in 

the northbound direction for shuttles between Pier Four Boulevard and Atlantic Avenue at Northern Avenue in the PM peak 

hour (via Northern Avenue to NAB) with a restricted HOV lane.  

Assuming the three shuttle routes used the NAB in the northbound direction during the PM peak period, rather than the 

Moakley Bridge or Congress Street, this would imply 15 shuttles per hour, assuming no restructuring and consolidation of 
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shuttles. Given the estimated future travel demand between the Seaport and North Station, an assumption was made 22 

shuttles would use the bridge per hour in order to meet the anticipated demand. As part of the North Station-Seaport ferry 

expected to begin operations in January 2019, MCCA will suspend its Seaport West shuttle route, but expects other 

operators to provide ground transportation along a similar route. For this analysis, no decrease in the frequency of the 

Seaport West shuttle route was assumed. 

Carpool (HOV-3+) 

Currently, the percentage of people who commute to work in Seaport and Downtown Boston in a carpool with 3 or more 

people is less than 2% of the mode split in the AM and PM peak hour. The NAB with a restricted HOV lane is estimated to 

provide up to 4 minute travel time savings in the northbound direction for cars traveling between Pier Four Boulevard and 

Atlantic Avenue at Northern Avenue in the PM peak hour (via Northern Avenue to North Station). A 2035 vehicular mode split 

of 3.5% for carpools with 3 or more people is assumed, inclusive of people commuting as well as other non-work related 

trips. This 3.5% vehicular mode split was applied to the 2035 future build volumes for westbound Seaport Boulevard onto 

Atlantic Avenue and I-93 Northbound in the AM and PM peak hours. An estimated 17 and 24 carpool vehicles will use the 

NAB in the AM and PM peak hour respectively.  

Taxis / TNCs (HOV-3+) 

Taxis and transportation network companies (TNCs), otherwise known as ride-hailing services such as Uber and Lyft, have a 

relatively small mode split of less than 2% for people commuting to work in Seaport and Downtown Boston in a shared ride (2 

or more passengers). Assuming a high growth scenario for TNC usage, a 2035 vehicular mode split of 4% was assumed for 

taxis and TNCs with 3 or more people (including the driver) was assumed, inclusive of people commuting as well as other 

non-work related trips. This 4% vehicular mode split was applied to the 2035 future build volumes for westbound Seaport 

Boulevard onto Atlantic Avenue and I-93 Northbound in the AM and PM peak hours. An estimated 28 and 38 taxi and TNCs 

with 3 or more people will use the NAB in the AM and PM peak hour respectively. 

Person Trips & Vehicle Reduction 

In total, 73 vehicles are estimated to use the NAB in the AM peak hour, and 90 vehicles are estimated to use the NAB in the 

PM peak hour. Applying assumptions regarding average people (occupancy) per vehicles there would be 410 person trips in 

the AM peak hour and 1,020 person trips in the PM peak hour for Concept 2.  Assumptions were made in the shift of vehicles 

from the Moakley Bridge, as well as the reduction in general traffic vehicles as a result of a mode shift due to estimated travel 

time savings, to determine an estimated vehicle reduction of westbound Seaport Boulevard rights onto northbound Atlantic 

Avenue and the I-93 North on-ramp. An estimated 80 and 110 general traffic vehicles would be removed from the No Build 

volumes onto I-93 North on-ramp and Atlantic Avenue respectively in the PM peak hour. A summary of the HOV Concept is 

provided on Appendix C. 

Figure 6: Existing Transit and Major Shuttle Routes between North Station and Seaport 
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5. Future Build Volumes 
For each of the four concepts, detailed assumptions were made about vehicle rerouting for Future Build Volumes. 2035 traffic 

volumes for all four concepts in the AM and PM peak hour are provided in Appendix B. 

 

6. Future Pedestrian and Bicycle Volumes 
To assess bicycle and pedestrian demand for the Northern Avenue Bridge in future year 2035 we base our projection on 

observed baseline counts on the adjacent Seaport Boulevard Bridge. We assume no trips on the Congress and Summer 

Street Bridges would divert to the Northern Avenue Bridge given the relatively large distance between them, and the fact that 

a protected bike lane is planned on Summer Street, which is likely to attract pedestrians and bicyclists from Congress Street.  

Based on the observed counts from the Seaport Boulevard Bridge, we estimate pedestrian and bicycle demand for the 

Northern Avenue Bridge based on the following factors: 

 Growth – to account for overall projected growth in bicycling and walking in the area associated with future development 

in the Seaport and Downtown 

 Diversion – to account for redirection of trips from Seaport Boulevard to the Northern Avenue Bridge 

A more detailed summary of the methodology for pedestrian and bicycle demand estimate can be found on Appendix A.  

The resulting estimated pedestrian counts are the same for all design alternatives, as all of the designs under consideration 

would be relatively equally comfortable for pedestrians. The bicycle demand, however, is more likely to vary depending on 

whether the facility provided in each direction is high or low stress for people bicycling, due to the effects of diversion. Table 2 

summarizes the estimated peak hour bicycle and pedestrian volumes for each of the four operating concepts presented to 

the Task Force.  

Table 2: Estimated Bicycle and Pedestrian Demand in Peak Hour for All Concepts (2035) 

 Mode 

AM Peak Hour 

(persons per hour) 

PM Peak Hour 

(persons per hour) 

Westbound Eastbound Westbound Eastbound 

Pedestrians  600 1,200 1,330 1,410 

Bicyclists
1
 70 150 200 60 

D. Operational Analysis 

1. Capacity Analysis 

This section provides a discussion on the capacity analysis of the study corridor using Trafficware’s Synchro software. The 

capacity analysis is evaluated based on the delay, level of service (LOS), and volume-to-capacity (v/c) for each movement, 

approach, and intersection within the study area. Factors such as peak hour factors and heavy vehicle percentages were 

considered in the capacity analysis.  

The 50th and 95th percentile queue lengths were evaluated as a part of the Existing, No Build, and Future Build Condition 

Synchro models for all study intersections.  Queue length results are reported in feet using the assumption of a 25 foot 

vehicle length. 

2. Methodology 

Capacity analyses were performed for the study intersections for the following conditions:  

 Existing Conditions (2018) 

 No Build Conditions (2035) 

 Concept 1: Pedestrian & Bicycle Only / No General Traffic 

 Concept 2: High Occupancy Vehicle (HOV) Westbound Lane / No General Traffic 

 Concept 3: One-Way Westbound Lane General Traffic 

 Concept 4: Two-Way General Traffic 

                                                           
1
 Assumes separated bicycle facilities for all concepts analyzed. 
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The analyses followed the Highway Capacity Manual (HCM) 2010 procedures to determine level of service (LOS), delay, and 

queue lengths at the study area intersections – by intersection approach and overall intersection – to valuate existing and 

projected future traffic conditions. The intersection of Atlantic Avenue and Northern Avenue was analyzed with and without 

signalization. The HCM 2010 LOS thresholds for both signalized and unsignalized intersections are shown in Table 3. 

 

Table 3: Highway Capacity Manual Level of Service (LOS) Thresholds 

LOS Control Delay (seconds per vehicle) 

Signalized 

Intersections 

Unsignalized 

Intersections 

A 0-10 0-10 

B > 10-20 > 10-15 

C > 20-35 > 15-25 

D > 33-55 > 25-35 

E > 55-80 > 35-50 

F > 80 > 50 

 

3. Summary of Results 
Table 4 and Table 5 summarizes overall intersection LOS, delays, and V/C for all study area intersections in the Existing 

Conditions (2018) and No Build and Future Conditions (2035) during the AM and PM peak hour for each concept. Table 6 

and Table 7 summarizes estimated 50
th

 and 95
th

 percentile queue lengths for all study area intersections in the Existing 

Conditions (2018) and No Build and Future Conditions (2035) during the AM and PM peak hour for each concept. Detailed 

Synchro reports are provided in Appendix D. 
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Table 4: AM Peak Hour Summary of Synchro Results – Level of Service (LOS), Delay(s), and Volume-to-Capacity (V/C) Ratio 
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Table 5: PM Peak Hour Summary of Synchro Results – Level of Service (LOS), Delay(s), and Volume-to-Capacity (V/C) Ratio 
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Table 6: AM Peak Hour Summary of Synchro Results – Queue Lengths 
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Table 7: PM Peak Hour Summary of Synchro Results – Queue Lengths 
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E. Comparison of Concepts – PM Peak Hour 

This section summarizes a comparison of the four operating concepts in the PM Peak Hour in 2035. The focus is on the PM 
Peak Hour as traffic conditions in the study area intersections are generally more congested in the afternoon than in the 
morning. In addition, pedestrian and bicycle directional flow is forecasted to be higher in the afternoon than the morning on 
Seaport Boulevard Bridge and NAB. Overall intersection level of service, queue lengths, person throughput, and person 
throughput capacity was compared across all four concepts.    
 
1. Overall Intersection Level of Service (Overall Intersection Delay)  

The overall level of service for all study area intersection remains consistent between the No Build and all concepts analyzed 
in 2035 PM peak hour as previously shown on Table 5. The intersections of Seaport Boulevard and Atlantic Avenue and 
Seaport Boulevard and Purchase Street continue to operate at LOS “F”, and would remain congested under all concepts 
analyzed.  
 
2. Queue Lengths 

The Synchro analysis provides an estimated 50
th

 and 95
th

 percentile queue lengths for the approach of each intersection as 
previously shown on Table 7. For several intersections analyzed, the 50

th
 and 95

th
 percentile volumes exceed available 

capacity at certain approaches, and queues may be longer. Queue lengths provided by this analysis for these approaches 
are the maximum after two signal phase cycles, and may understate the full extent of queueing observed in the field.  
 
The 95

th
 percentile queues for westbound Northern Avenue at Atlantic Avenue would be longest with the general traffic 

concepts (3 and 4) at approximately 256’ in length. This is approximately twelve (12) standard sized cars lined up end to end. 
For comparison, the 95

th
 percentile queues would be 88’ in length with the HOV concept. This is approximately four (4) 

standard sized cars lined up end to end, or approximately two (2) MBTA buses lined up end to end. The analysis assumed a 
traffic signal for this approach due to the high pedestrian volumes on Atlantic Avenue.    
  
The 95

th
 percentile queues for westbound Seaport Boulevard at Atlantic Avenue would be slightly shorter with the general 

traffic concepts (3 and 4) at approximately 445’ in length compared to the No Build (568’) and HOV concept (534’). The 
queues on the on-ramp to I-93 North at Seaport Boulevard would continue to extend into the intersection and negatively 
impact operations during the PM peak hour. The HOV concept would reduce some demand on I-93 North (by 80 vehicles) 
and provide some relief – unlike the general traffic concepts. 
 
3. Person Throughput  

Concept 2: HOV Westbound Lane moves the most people in the PM peak hour of all concepts analyzed. An estimated 1,020 
people in 90 HOV-3+ vehicles would use the NAB. In total, an estimated 3,820 people would use the NAB – including 2,540 
pedestrians and 260 bicyclists. The concept results in a mode shift which results in greater person throughput. General traffic 
concepts (3 and 4) move less people with more vehicles than Concept 2. The Pedestrian and Bicycle Only concept is 
estimated to have 2,800 pedestrians and bicyclists in the PM peak hour – with no vehicles. All concepts were estimated to 
have similar pedestrian and bicycle demand in 2035, assuming separated facilities were provided, as previously shown in 
Table 2 and 3. Table 8 shows a comparison of estimated people throughput in the PM peak hour across all concepts 
analyzed in 2035. 
 

Table 8: Comparison of Person Throughput on Northern Avenue Bridge in PM Peak Hour (2035)
2
 

Concept Ped / Bike HOV WB 1-Way WB 2-Way 

 Total Persons per Hour 2,800 3,820 3,520 3,520 

   Pedestrians 2,540 2,540 2,540 2,540 

   Bicycles 260 260 260 260 

Transit 0 270 0 0 

Shuttles 0 560 420 420 

HOV-3+ 0 190 0 0 

General Traffic 0 0 300 300 

 
 
 

                                                           
2
 Person throughput capacity for each concept on the Northern Avenue Bridge assumes separated bicycle facilities for all concepts; 

increased transit and shuttle frequency to meet future demand, along with higher loads; and assumes average general traffic occupancy of 
1.2 persons per vehicle in PM peak hour. People throughput excludes eastbound vehicle movements (+30 persons per hour) for Concept 4. 
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4. Potential Person Throughput Capacity 

Concept 2: HOV Westbound Lane has the potential to carry the most persons per hour of all concepts analyzed. As shown 
on Figure 7, dedicated transit lanes have a greater theoretical capacity than a general traffic lane in peak conditions with 
normal operations

3
. Based on this industry standard, a dedicated lane for transit, shuttle vehicles, and HOV-3+ vehicles, 

would be expected to carry more people than a general traffic lane, assuming the queue lengths at the Northern Avenue at 
Atlantic Avenue intersection are equivalent across all concepts analyzed in the PM Peak Hour. The HOV Concept has the 
potential to move up to an estimated 5,600 persons per hour and the general traffic concepts would have the potential to 
move up to 1,400 persons per hour. The potential pedestrian and bicycle throughput capacity for all concepts would be 
constrained by the operations of Seaport Boulevard and Atlantic Avenue.  
 

Figure 7: Theoretical Capacity of a Single Travel Lane (or Equivalent) for Each Mode
4
 

 
 

                                                           
3
 Source: National Association of City Transportation Officials – Transit Street Design Guide - Designing to Move People (2016): 

https://nacto.org/publication/transit-street-design-guide/introduction/why/designing-move-people/ 
4
 Source: National Association of City Transportation Officials – Transit Street Design Guide - Designing to Move People (2016): 

https://nacto.org/publication/transit-street-design-guide/introduction/why/designing-move-people/ 

https://nacto.org/publication/transit-street-design-guide/introduction/why/designing-move-people/
https://nacto.org/publication/transit-street-design-guide/introduction/why/designing-move-people/

