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Analyzing The Network

FENWAY TRANSPORTATION ACTION PLAN (FTAP)

FTAP Existing/Future Analysis

The FTAP team has completed the analysis of existing and
future (+15 years & Full Build) transportation network
conditions, and a game day analysis scenario for Fenway Park
events. These analytical tools will allow the City to proceed
with developing and testing transportation network
improvements to the three study design areas of Kenmore
Square, Brookline Avenue and Ipswich /Van Ness Streets.

The analysis identifies the transportation demand today, and

the anticipated development and transportation network



changes in the Study Area in about 15 years and the longer term
“Full Build” condition. With 14 million square feet of anticipated
new buildings under review, permitted, or under construction,
neighborhood development impacts cannot be assessed in

isolation. The consolidated analysis found that:

Trips by all modes of travel (vehicles, pedestrians, bike, transit
riders) that start and end in Fenway are projected to rise by
over 50% due to the increase in retail, residential, office,

academic, and medical institutional uses.

No mode experiences as significant growth in the study area in

the next 15 years as walking.

The analysis incorporates the projected growth of trips that
pass through the study area by utilizing the Boston region’s
travel demand model (Boston’s Metropolitan Planning
Organization maintains a travel demand model, called TDM23,
for all of eastern Massachusetts which simulates and forecasts
highway, transit, bicycle, and pedestrian activity out to the year
2050.)

Multi-lane roadways like Beacon Street, Park Drive, and The
Fenway are projected to experience the most traffic within the
next 15 years but they have some existing capacity to absorb
additional traffic associated with future development.

Many intersections will not see a significant change in the
future as they are already approaching capacity and are
metered by other intersections. Much of the growth in the
study area will be handled by inter-neighborhood walking,

biking and transit trips from new development.

Previously planned improvements to the Green Line and MBTA
Bus Network will deliver enough transit capacity to absorb
significant future transit demand. However, efficient bus
service and improved access to transit stations is needed to

ensure safe, accessible and reliable operations.



Based on analysis, current 7:10PM Fenway Park events bring an
average of approximately 3,000 additional private vehicle and
rideshare vehicle trips through the FTAP network on top of the

baseline traffic patterns.

The results from the analysis above then highlight where
demand outstrips capacity on the study area’s transportation
network, and will be the tool that changes to the transportation
network are tested against to understand impacts. The
baseline traffic analysis for the FTAP is for a typical weekday
though Fenway Park regularly causes changes in travel patterns
in the neighborhood which regularly change traffic patterns. In
partnership with the Fenway Sports Group, the FTAP team
developed an event day analysis framework that will be used to

consider each of the project’s proposed design interventions.
Analyzing the network:

The Fenway transportation network has experienced a lot of
recent and ongoing change. These transportation
improvements aim to create better and safer multimodal

connections to, from, and through the Fenway neighborhood.

With each new transportation and development project, the
neighborhood evolves and adapts. With 14 million square feet of
anticipated new buildings under review, permitted, or under
construction, neighborhood development impacts cannot be

assessed in isolation.



ARTICLE 80 DEVELOPMENT STATUS
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The City of Boston has created a multimodal transportation
model to provide a holistic understanding of the cumulative
effect of this growth, which in turn will help understand the
kind of policy and infrastructure investments that may be
needed to achieve the multimodal priorities related to the
public realm, bicycle network, bus network, and the curb.

What is the model?

The Action Plan’s multimodal transportation model is a set of
interconnected tools and datasets that analyze existing and
anticipated future transportation conditions in the
neighborhood. The multimodal model will help residents and
City staff understand the combined effects of each individual
land use development and infrastructure change, and analyze
the collective effect on the Fenway neighborhood’s

transportation network.
What is the methodology?

The City published a comprehensive multimodal modeling
methodology for analyzing expected transportation and land
use changes in the Fenway neighborhood. The model analyzes
three conditions including “business as usual” land use
conditions including existing conditions, near-term (next 10-15
years), and far future (2050). The full methodology is available

online and has four steps:

Step 1: Collect and assemble available data
o Step 2: Determine how people use the network

» Step 3: Estimate the opportunity to shift trips using policy

directives

» Step 4: Evaluate network impacts and benefits from street
design changes


https://storymaps.arcgis.com/collections/b52bdced63ec465fbc8d5c164d4967e1?item=2
https://bpda.app.box.com/integrations/officeonline/openOfficeOnline?fileId=1595719482040&sharedAccessCode=

STEPZ

Determineg how |
people use the
network

Intersection user count data—the number of pedestrians,
bicyclists, vehicles, and buses passing through each intersection
—were compiled from previous City and State transportation
projects, as well as Article 80 development filings within the
Analysis Area. This data was consolidated into a Synchro model
to estimate the existing peak-hour, or most congested period,
traffic volumes at each Analysis Area intersection. (Synchro is a
network model that documents existing multimodal user counts
and intersection operations.) Roadway segment volumes for
peak hour and daily volume from a variety of resources were
compared to ensure the alignment between key components of
the data sources.

TDM23, the most recent regional transportation demand model,
was prepared by the Boston Region Metropolitan Planning
Organization's Central Transportation Planning Staff and
provided the total number of trips traveling through and in the
Analysis Area. The forecasted future volumes were adjusted by
applying the aspirational future mode shares, or how many
people will be driving, walking, biking and taking transit in the
future. This determined the number of trips to and from each
Transportation Analysis Zone (TAZ) Level by mode, which are
relatively small zones that transportation planners use to
analyze travel trends. TDM23 was used to evaluate all projected
near-term trips by AM and PM peak periods by mode in the
Fenway neighborhood’s 43 TAZs including:

 All trips to and from the Analysis Area



 All trips that begin and end within the Analysis Area, also
called intra-Analysis Area trips

Using this trip data, the neighborhood’s trip growth and mode
choice by the near-term can be evaluated at a granular level.
The analysis was based on trips during the afternoon peak
period (3PM to 7PM). For transit, after forecasting the number
of trips to, from, and through the Analysis Area, trips for each
origin-destination TAZ pair were assigned to the transit
network on specific rail lines and /or bus routes.

What are the implications to Fenway in the near-term

without any design changes to the network?

The growth for all modes is highest in the Design Areas, and
along neighborhood corridors identified in the High Crash
Network. The trends are associated with the neighborhood’s
large development pipeline and the increase in retail and office
uses. For transit, a significant portion of trips can also be
attributed to the service changes available in the area, notably

improvements in bus, subway, and commuter rail service.

Within the Analysis Area, no mode experiences as significant of
growth between the existing condition and the near-term as
walking. While other modes of transportation have no near-
term trip growth in certain Analysis Area TAZs, near-term AM
walk trips are projected to increase in every Analysis Area TAZ.
The near term PM walk trips are projected to increase in all but

two Analysis Area TAZs.

TDM23 also shows trips that start and end in the Analysis Area
by mode and peak hour. These trips are called intra-Analysis
Area trips. The neighborhood’s near-term intra-Analysis Area
trip growth follows the same geographic growth patterns, by
mode, as all estimated near-term trips to, from, and through
the Fenway neighborhood. The increase in trips align with
planned developments lining the Action Plan’s Design Areas and
within TAZs along neighborhood corridors identified in the
High Crash Network. The percentage growth of near-term (or



next 10-15 years) intra-Analysis Area trips relative to the existing
condition is highest in the following areas in both the AM and
PM peak periods:

Along Brookline Avenue in the LMA

Along Ipswich Street east of Fenway Park

Along and south of Boylston Street

Along the west side of Kenmore Square

Intra-Analysis Area walk, transit, bike and vehicle trips are
projected to rise by over 50% due to the increase in retail,
office, academic, and medical institutional uses. There are some
notable high trip growth areas by mode. For example, bike trips
near Northeastern University are projected to grow by 76%.
Near-term intra-Analysis Area trip growth is typically lower in
the TAZs outside of the Analysis Area, where there is
significantly less planned development. There is less than 10%
growth in TAZs along the eastern boundary of the Analysis Area
during both the AM and PM peak periods.






PERCENT CHANGES IN TRIPS

TO AND FROM THE ANALYSIS AREA
INCLUDING MODE SHARE (A.M.)
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DE ANALISIS, INCLUIDO EL PORCENTAJE DE USO
DE CADA MODE DE TRANSPORTE (A.M.)
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PERCENT CHANGES IN TRIPS

TO AND FROM THE ANALYSIS AREA
INCLUDING MODE SHARE (P.M.)
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PERCENT CHANGE FOR INTRA-ANALYSIS
AREA TRIPS INCLUDING MODE SHARE (A.M.)
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PERCENT CHANGE FOR INTRA-ANALYSIS
AREA TRIPS INCLUDING MODE SHARE (P.M.)
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How did the models work together?

TDM23 simulates travel demand across a network — how many
vehicles are expected to travel between different origins and
destinations during a time period. It provides segment-level
volumes, or how many vehicles are expected to travel along a
section of road. Synchro is used to understand the volumes at
specific intersections, and works with intersection turning
movement counts such as how many vehicles go left, straight,
or turn right. To apply the TDM23 2.0 future volumes to the
existing peak hour volumes in Synchro, the estimated changes
in traffic volumes between the existing condition and the near-
term condition for each roadway segment were applied to each
study intersection approach based on existing turning
movement patterns and anticipated changes to traffic flows.



This established the near-term “no-build” peak hour volumes at

each Analysis Area intersection.

How do traffic volumes change by roadway segment?
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TDM23 EXISTING VS. NEAR-TERM HOURLY
CHANGE IN VEHICLE TRIPS (A.M.)
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TDM23 EXISTING VS. NEAR-TERM HOURLY
CHANGE IN VEHICLE TRIPS (MIDDAY)
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TDM23 EXISTING VS. NEAR-TERM HOURLY
CHANGE IN VEHICLE TRIPS (P.M.)
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Beacon Street, Park Drive, and Fenway are projected to
experience the most consistent increases in traffic within the
Analysis Area in the near-term. This trend suggests that these
multi-lane roadways have some existing capacity to absorb

additional traffic associated with future development.

Other key roadways including Brookline Avenue and the
Riverway are also expected to experience more moderate
increases in traffic volumes, reflecting anticipated growth in
travel demand to and from these areas. This would be a
challenge for transit service reliability for both MBTA services
and shuttle buses operated by the Longwood Collective.

In contrast, Boylston Street and Charlesgate are projected to

experience a decrease in traffic volumes, which can be



attributed to reduced capacity in the future and locally destined
trips displacing vehicle trips passing through.

How does intersection capacity change?

Intersection capacity utilization (ICU) is a metric used to
evaluate how much of an intersection’s potential capacity is
being used during peak traffic conditions. It quantifies how
much traffic is moving through the intersection compared to
how much traffic the intersection can handle, based on signal
timing, lanes, and volumes. It is reflected as a percentage value,
which represents the combined demand of all movements (like
through, left, and right turns) at the intersection relative to the
intersection’s overall capacity. ICU was reviewed for the
Analysis Area intersections for both the existing condition and
near-term conditions. This shows the impact traffic volume
changes have on overall capacity to process vehicle traffic. It

also flags intersections that may require operational

improvements.
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EXISTING INTERSECTION CAPACITY
UTILIZATION
ML REOSERES |

REXXBEOSEFHEE |
USO DE LA CAPACIDAD DE LA INTERSECCION EXISTENTE

LN AM. | B | B | Mafiana
U/ PM. || 8 | Tarde

M Greater than 96%, Constrained Capacity
BT 96%, BIIFERE | B8 96%, EiBBERT |
Mas del 96 %: capacidad restringida

86% to 95% Limited Capacity
86%-95%, HEZR | 86%-95%, BEZR |
Del 86 % al 95 %: capacidad limitada

M 30% to 85% Target Capacity
80%-85%, BireE | 80%-85%, EERE
Del 80 % al 85 %: capacidad objetivo

M 79% or Lower, Excess Capacity
79 % BLAF, BRAEE | 79 % BT, 6RgSa
79 % o menos: capacidad superada

Design Area
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Roxbury-Fenway Connector
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NEAR-TERM INTERSECTION CAPACITY
UTILIZATION

RO RFIAE |
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79 % o menos: capacidad superada

Design Area
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Roxbury-Fenway Connector
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Conector Roxbury-Fenway

The study intersections experiencing the most significant
changes in ICU between the existing condition and the near-
term are primarily located along Brookline Avenue, Huntington
Avenue, and Beacon Street. These changes can be attributed to
increases in vehicle trips due to nearby development with
limited available roadway capacity on adjacent roadways and
intersections.

A majority of the intersections throughout the Analysis Area do
not show a significant change in ICU under the projected future
conditions. Many locations are already approaching capacity or
are metered by other intersections that are at capacity.
Intersections that are approaching or exceeding their available
capacity may benefit from targeted improvements or strategic
redistribution of traffic volumes.



How does queuing change along specific corridors?

Queue spillback occurs when vehicles waiting at a red light are
unable to proceed once the signal turns green due to queues
that have not cleared from an upstream intersection. To explain
this further, this occurs when there are two or more
intersections in a row, and the light turns green at the
intersection you are stopped at but the next intersection on the
road has a queue that is blocking you from being able to drive.
This can reduce intersection efficiency and affect intersecting
streets, leading to increased delays and longer travel times.
These spillbacks can be caused by poor signal coordination,
insufficient storage capacity, or high vehicle volumes.

The 95th percentile queue represents a queue that will be at or
below the specific length 95% of the time. Analyzing the 95th
percentile queues under existing conditions, queue spillback is
observed along Brookline Avenue through the Longwood
Medical Area, as well as along Boylston Street and Huntington
Avenue. Under projected near-term conditions, queue spillback
along these corridors is expected to increase, with queues
extending to adjacent intersections, resulting in compounding

vehicle delays.
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NEAR-TERM VEHICLE QUEUES AT
INTERSECTIONS
MBEZRZEOHBAER |
RERZ ORISR |

FILAS DE VEHICULOS EN LAS INTERSECCIONES A CORTO PLAZO
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Embotellamiento en interseccion sefializada

o Study Area Intersections
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Intersecciones del darea de estudio

Design Area

gL | S/EHELEL | Area de diserio

Roxbury-Fenway Connector
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Conector Roxbury-Fenway

How does the delay at intersections for vehicles change?



Level of Service (LOS) describes a vehicle-specific performance
measure that evaluates the driver delay at intersection by
approach, and movement. LOS is based on the average delay
experienced per vehicle, while ICU assesses overall intersection

performance.

The intersections along Boylston Street, Huntington Avenue,
and in the vicinity of Charlesgate are projected to experience
the most notable changes in driver delay between the existing
condition and the near-term. Along Boylston Street and
Huntington Avenue, these changes may be attributed to the
reduction in travel lanes and intersection changes made to
prioritize pedestrian safety over throughput, which could
contribute to increased delays for drivers in motor vehicles. In
the Charlesgate area, increased vehicle volumes are likely the
cause for the increase in delay. Other locations—such as along
Brookline Avenue, the Riverway and within Kenmore Square—
that experience delays under existing conditions, for future
conditions the analysis does not show significant changes to
LOS due to limited available capacity to accommodate increases

in vehicle trips at these locations.
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EXISTING INTERSECTION VEHICLE LEVEL
OF SERVICE
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A rree flow to stable intersection operations
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Circulacion libre por operaciones de interseccion estables

More vehicles access the intersection than can be processed
leading to unstable intersection operations
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Acceso de mas vehiculos a la interseccion de los que pueden
procesarse, lo que resulta en operaciones de interseccion inestables
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NEAR-TERM INTERSECTION VEHICLE
LEVEL OF SERVICE
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How does transit support the future demand?

No transit routes directly within the Analysis Area are
forecasted to be over-capacity. This is based on the volume-to-
capacity analysis for transit lines in the Analysis Area including
service on the future transit network, including the bus service
changes and improvements associated with Bus Network
Redesign (BNR). The network can accommodate forecasted
growth in the area and the shift of more trips to transit. Some
routes that are adjacent to the Analysis Area, such as Route 1 on
Massachusetts Avenue and Route 47 on Boston University
Bridge, are over-capacity. This analysis was limited to MBTA
services; shuttle buses operated by the Longwood Collective

were not included in the analysis.
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What transit routes by segments are experiencing crowding?



There are a few lines within the Analysis Area that show higher
volume-to-capacity:

o The Green Line within the Analysis Area has relatively higher
volume-to-capacity with the maximum volume-to-capacity
at 86%. The higher frequency and overall capacity of Green

Line service can absorb some volume on parallel bus service.

e Route 57 along Commonwealth Avenue has a volume-to-
capacity between 60% and 80%. The parallel Green Line B
branch has capacity to help absorb travel volumes from
Route 57 if needed.

e Multiple bus routes run along Brookline Avenue, including
the 22, 28, 47, 60, and 85. A few blocks show cumulative
volume-to-capacity in the 60-80% range, specifically north

of Kilmarnock, while others are mainly below 40-60%.

Some key service improvements that are part of BNR will help
ensure there is enough transit capacity to meet the demand.

These improvements include:

» The extension of Route 28 to Kenmore adds more frequent
service on Brookline Avenue, especially from Park Drive to

Kenmore

» Increased frequency on Route 47 along Brookline Avenue,
especially south of Park Drive

 Increased frequency of Route 57 on Commonwealth Avenue
 Increased frequency of Route 60 on Brookline Avenue

» Increased service hours of Route 50 between Copley and
West Fens

For rapid transit, improving PM-peak frequencies on the Green
Line from 6-8 minutes to 5 minutes will also be crucial to
meeting demand for transit trips in the Analysis Area, especially
on the B and D branches which will see the most travel volume

increases.



What are the trends for the future of people walking and
biking?

Pedestrian and bicycle trips traveling to and from the Analysis
Area are expected to increase substantially with the proposed
level of development under near-term conditions. Locations on
both sides of Brookline Avenue are shown to experience the
highest increases in the number of people walking and biking.
In some neighborhoods, new development is projected to
generate thousands of additional pedestrian trips during the
weekday morning and afternoon peak periods. Growth in the
number of people biking is shown to be more modest, but
would also result in hundreds of additional people biking along

key corridors during peak periods.

Layering in the expected increase in people walking and biking
associated with the area development further highlights the
need to address specific areas identified in the neighborhood’s
multimodal priorities. Additional and improved bike network
connections between Brookline Avenue to the Riverway and the
Fens, for example, would help provide necessary access for the
increased volumes of people walking and biking, and

incorporate additional protections.



How does the network change when there are events at

Fenway Park?

The baseline traffic analysis for the FTAP is for a typical
weekday. Fenway Park regularly causes changes in travel
patterns in the neighborhood. Fenway Park is home to over 80
Red Sox games each year, as well as regular post-season games,
concerts, and other entertainment events. It’s critical to
understand how neighborhood travel patterns change during
these events and how those changes could be affected by the
Action Plan’s design interventions. In partnership with the
Fenway Sports Group, the FTAP team developed an event day
analysis framework that will be used to consider each of the
project’s proposed design interventions. Traffic volumes
associated with a 7:10PM game at Fenway Park overlap with
general commuter traffic of people leaving work, which
exacerbates capacity constraints that come along with a typical
weekday. This required an event day specific analysis.
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Volumen de ingresos por eventos

—— 100 or less
101 to 200
()] to 300
E 301 to400

B More than 400

* Rideshare Drop-Off
HEFTER | HRETH |

Descenso de vehiculos compartidos

E] Parking Facility
BFERiE | (2ERM | Estacionamiento

Design Area

G | SREHEE | Area de diserio

Roxbury-Fenway Connector

TREAR-FRIEEL | BreinAR-FFRERERS |

Conector Roxbury-Fenway

Traffic volumes associated with a 7:10PM game at Fenway Park
overlap with general commuter traffic of people leaving work,
which exacerbates capacity constraints that come along with a
typical weekday. Event-related trips were assigned to entry
points to the Analysis Area based on existing travel patterns
(like vehicles driving in from I-93, or Storrow Drive) and
distributed through the street network based on access to
nearby parking facilities or designated rideshare drop-off
locations. The greatest impacts are expected along the Boylston

Street and Brookline Avenue corridors, which have multiple



parking lots and serve as key rideshare drop-off points.
Kenmore Square and Charlesgate East are also expected to
experience a surge in traffic during event conditions, as both
locations are key entry points for vehicles arriving from regional

routes.
What'’s Next?

The next step is to figure out how to safely accommodate the
people wanting to move through, to, and within the Fenway
neighborhood. Capital infrastructure interventions
concentrated within the Action Plan’s three Design Areas—
Kenmore Square, Brookline Avenue, and the Van Ness/Ipswich
Street corridor— will be developed. Then, each design’s
potential to improve the overall transportation network’s

efficiency will be evaluated in an iterative process.

A capacity analysis using Synchro will be used to identify the
volume of traffic that could be accommodated on key streets
with the implementation of the design alternatives and
identified operational improvements under the future near-
term conditions. For vehicle trips that exceed the available
roadway capacity, our priority will be to assess how these trips
could be accommodated by other modes, routes, or changes.
Understanding the scale of these potential shifts will help

evaluate the viability of the design alternatives.

The Synchro capacity analysis will be supplemented, as needed,
with a more detailed assessment of multimodal operations
using a tool called VISSIM. VISSIM is a traffic simulation model
that is able to model individual vehicle, bus, bicycle, and
pedestrian movements at select locations within the Fenway
area. Unlike Synchro, which provides intersection-level results
based on set conditions, VISSIM is able to evaluate how the
different modes interact within a simulation model. This level of
detail can be particularly valuable for assessing the operational

impacts of design changes, identifying potential conflicts



between roadway users, and will especially help in optimizing
multimodal performance at complex intersections.

To test each design’s effects on the neighborhood’s transit
network, the demand for transit service will be compared to the
expected level of transit service (Green and Orange Line rapid
transit, commuter rail service to the Lansdowne and Ruggles
stations, and MBTA and shuttle bus service). The unmet demand
will be quantified and enhancements to transit service will be
identified as needed.

The designs will also be assessed for how they could affect
neighborhood travel conditions on event days. Using the near-
term event day volume changes, each design intervention for
the three Design Areas will be tested to see how the
neighborhood transportation network for vehicles and transit
responds. This analysis will assess how each design change
could affect travel patterns on event days. The goal with this
work will be to look for design interventions that will optimize

the flow of people, and prioritize safety.
When will this work take place?

With the completion of the multimodal model, the FTAP

process will follow three steps:

» Design interventions for each Design Area will be developed
and informed by the model for each project’s potential to

improve the overall neighborhood transportation network.

» Next the project designs will be shared with the community,
and this feedback will help further refine the design of these
improvements.

« Finally, the Action Plan will finalize concept design
recommendations for the three Design Areas with future

implementation timelines.



