



































road than to an urban major arterial.

2.5 Existing Lane & Shoulder Widths

The existing lane widths within the project vary from 3.05 meters (10 feet) to 3.66 meters (12
feet) for the inside lanes and the shared outside lane and parking lane is approximately 5.18
meters (17 feet) to 5.79 meters (19 feet). A broken white lane line separates the inside travel lane
from the outside parking lane. There is no shoulder stripe for the inside travel lane adjacent to
the median or between outside travel lane and the unmarked parking stalls. At the intersections,
the lane widths vary from 3.05 meters (10 feet) to 3.35 meters (11 feet).

2.6_Right-of Way Layouts

The existing layout of Massachusetts Avenue from Albany Street to approximately 30 meters
(100 feet) south of Columbus Avenue is 28.04 meters (92 feet). From south of Columbus
Avenue to Saint Botolph Street, the layout width is reduced to 27.43 meters (90 feet). From
Saint Botolph Street to Huntington Avenue the layout width is 30.48 meters (100 feet). Then
from Huntington Avenue to Westland Avenue the layout width reduces to 27.43 meters.

2.7 Accident Data

A review of accident history for the project area was completed using data researched through the
Massachusetts Highway Department. The analysis data is for the three year period from January
1991 through December 1993. The data for this three year period indicated the number of
accidents, season, type of accident and roadway conditions. A total of 380 accidents occurred
during the three year period.

Of the 380 accidents, sixty eight percent occurred on dry roadways. In addition, forty nine
percent of the reported accidents happened during daylight hours. There were no fatalities
reported during the thirty six month period. Forty three percent of the accidents involved
personal injuries while the remaining fifty seven percent were property damage only. Forty three
percent were of the crossing movement or angle type and thirty one percent were rear end
collisions. Both types are susceptible to correction by installing coordinated fully actuated traffic
control signals and by fully shadowing the exclusive left turn lanes. Through traffic with fully
shadowed left turns will result in less encroachment into the through lanes, as well as fewer rear
end angle accidents. Fourteen percent of the reported accidents occurred during the morning
peak hour while nineteen percent occurred during the evening peak hour.

The most recent three year accident data (mid 1996 — mid 1999) has also been analyzed. During
that period there were a total of 412 accidents within the proposed project limits.

2.8 Environmental Factors

The corridor has a limited amount of green space along the median, which separates the
directions of travel for the length of the project. Some trees exist within the median and there are




some trees in the sidewalks. There are no wetland resources within the project limits.

2.9 Cultural Resources

Massachusetts Avenue, between Albany Street and Saint Botolph Street is within the South End
Historic Landmark District and on the State and National Register of Historic Places. Chester
Square, located between Shawmut Avenue and Tremont Street, was originally developed in the
mid 1800’s. It was a recreational park with tall trees and a fountain, surrounded by curve fronted
brownstone residences of superb quality, which are excellent examples of the architecture of the
period. Subsequent to the original 1952 construction of Massachusetts Avenue, Chester Square
remains a recreational park with both sides separated by the four lanes of Massachusetts Avenue.




3.0 PROPOSED IMPROVEMENTS

3.1 Project Description

The goals of the Massachusetts Avenue design are to improve the flow of traffic, whether
automobile, bicycle, or pedestrian; improve vehicular and pedestrian safety and create a
harmonious multi modal environment. Juxtaposed with these goals is the opportunity for the
City to enhance the entire corridor through urban design improvements and creation of green
space. Construction will take place entirely within the existing roadway layout.

3.2 Purpose

The primary objectives of this project are as follows:

e To improve safety, congestion, and parking operations along the corridor.

e To provide accessibility in compliance with the Americans with Disabilities Act (ADA).
¢ To enhance aesthetics within the project area.

3.3 Improvements

The improvements listed in Section 1.2 of this report will result in safer conditions for ,
pedestrians and vehicles by providing fully actuated traffic control signals at all approaches to
intersections on the project. Adequate left turn storage will be provided based upon design hour
volumes. A raised or striped median will shadow left turns at the approaches intersections with
left turn lanes. Wheelchair ramps conforming to the most recent Americans with Disabilities Act
(ADA) and improved signing and marking of crosswalks will also be installed throughout the
project. By increasing the space between the parked cars and the outside travel lane, bicycles
will have additional space to avoid parked cars which may be opening doors into the roadway.




4.0 DESIGN EXCEPTIONS

4.1 Controlling Criteria

As indicated in Section 1.3 of this report, a design exception is requested for lane, shoulder width
and bicycle accommodation controlling criteria. The reasons these controlling criteria cannot be
provided in accordance with MHD standards are as follows:

a) Widening to the widths shown in Table 5.1 of the Highway Design Manual would require
reducing sidewalks and/or strip land acquisitions for the entire length of the project.

b) Any pavement widening will result in encroachments into the adjacent sidewalks which
would be unacceptable given the significant pedestrian volumes. The presence of utility
poles, traffic signals and street lighting etc. in this narrowed sidewalk would result in
restrictions to the clear path as required under ADA regulations.

c) Several multi story brick buildings would have to be demolished in order to widen the
roadway beyond the existing layout line.

d) Over 100 sets of steps and access points would have to be modified if the roadway were
to be constructed beyond the existing layout line.

e) In the block from Huntington Avenue to Westland Avenue, there is an underground
MBTA station (Symphony Hall) with access stairs located in the sidewalk. Any roadway
widening in this block would require renovations to the MBTA station.

f) The only way to achieve the lane widths shown in Table 5.1 without the need for
landtaking or sidewalk encroachments would be to either prohibit left turns on
Massachusetts Avenue or not provide an exclusive left turn lane at intersections. Both of
these options would result in unsafe conditions. Providing exclusive left turn lanes,
properly shadowed is a key element to the project. The left turn demand is significant
enough to indicate that a left turn prohibition cannot work. An exclusive left turn lane is
required at the intersections for safety and capacity reasons. Without the exclusive lane,
the through volumes would be crippled, thus reducing capacity at intersections. The
shadowing for the left turns prevents through vehicles from improperly entering the left
turn lane.



4.2 MHD & AASHTO Standards

The standard criteria for lane and shoulder widths are set forth in Tables 5.1 and 8.1 of Mass
Highway's 1997 Highway Design Manual (HDM) as follows: (the desirable and minimum
widths are from Table 5.1 and the substitution width is from Table 8. 1)

parameter desirable
(urban major arterial)
- lane width 3.75m
- usable shoulder width 3.00 m

1.25 m (left)
- bicycle (lane & shoulder) 5.00 m

substitution
minimum  width
3.50m 33m

2.50 m(right) 2.4 m (right)
125m(left) 1.2m
4.50 m

The criteria is broken down as follows by AASHTO.

acceptable

parameter desirable
(urban major arterial)
- lane width 3.6m
- usable shoulder width* n/a
n/a

- bicycle (shared parking lane) 3.6m

3.30m
n/a
n/a
n/a

*AASHTO p. 477 suggests that “shoulders are desirable” but “their use is generally limited due
to restricted right-of —way and the necessity of using the available right-of-way for traffic lanes.

Therefore no numerical values are stated.




The proposed widths are as follows:

parameter Albany to Columbus to St. Botolphto  Huntington to
Columbus St. Botolph Huntington Westland

(urban major arterial)

- lane width 3.3m 3.3m 3.3m 33m

- usable shoulder width 1.1m (right) 1.1m 1.1m 0.6m
0.3m (left) n/a (left) n/a (left) n/a(left)

- bicycle (lane & shoulder) 4.4m 4.4m 4.4m 3.9m

- bicycle (shared parking lane)  3.5m J1. tf 3.5m 3.5m n/a

Hd-+ 1] = 23,
4.3 Proposed Values 2.4 ‘ 3. .S

The proposed lane and shoulder widths for Massachusetts Avenue are shown in the chart in
Section 4.2. Minimum lane and shoulder widths for urban major arterial cannot be provided due
to reasons mentioned in Section 4.1.

While the lane widths are below those listed in Table 5.1 of the Massachusetts Highway Design
Manual, the 3.3 meter lane width is proposed as recommended by AASHTO. In the design of
urban arterials, AASHTO (p. 476) states “Lane widths may vary from 3.0 m to 3.6 m” and “lane
widths of 3.3 meters are used quite extensively for urban arterial street designs. A 3.3 meter lane
width is adequate for through lanes.” Because of the constrained layout and recommendations of
AASHTO, we propose 3.3 meter travel lanes.

In the section of Massachusetts Avenue from Albany to Columbus, the left shoulder adjacent to
the median has been reduced to 0.3 meters in favor of providing additional width between the
right travel lane and parked cars for safer shared use by bicycles. On the right side, the available
shoulder width is 1.1 meters. In the blocks from Columbus to Saint Botolph and Saint Botolph
to Huntington, there is a striped median and an available shoulder width of 1.1 meters. Usable
shoulder width is limited to 0.6 meters on both sides of the road in the block from Huntington to
Westland Avenue. In the discussion of shoulders for urban arterials, AASHTO states “despite
the many advantages of shoulders on arterial streets, their use is generally limited due to
restricted right-of-way and the necessity of using the available right-of-way for traffic lanes.”
AASHTO further states “For low-speed urban conditions, curbs may be placed at the edge of the
traveled way, although it is preferable that the curbs be offset 0.3m to 0.6 m.” Since there is no
parking within this block, there will be no parked vehicles opening doors into the path of a
bicyclist.

4.4 Typical Sections

The proposed Typical Sections for Massachusetts Avenue are included with this report. The
typical section shows that the proposed improvement will be confined to the existing right-of-
way. As discussed in Section 4.3, the proposed Typical Sections show 3.3 meter travel lanes
with a 4.4 meter outside lane. As Massachusetts Avenue is located in a highly urbanized setting,



there are various restrictions posed by buildings, trees, utility poles, fire hydrants etc. that limit
the available roadway width. The chosen Typical Sections are based upon the following given
factors:

e The proposed section will be confined to the existing roadway layout. No buildings will be
removed.

¢ Existing sidewalk widths must be maintained.

o Exclusive left turn lanes must be provided at all intersections where left turns are allowed.
These left turn lanes will be shadowed.

e Two through lanes are required for the length of the corridor.

¢ The parking lane must be maintained on both sides of the road to the maximum extent
possible.

Albany Street to Columbus Avenue

The Roadway Layout width in this section is 28.04 meters. Working from the center of the road
to the outside, a 3.0 meter left turn lane is proposed. AASHTO p. 477 states “left turn and
combination lanes used for parking during off-peak hours and for traffic during peak hours may
be 3.0 meters in width.” With a 3.0 meter left turn lane and 4 — 3.3 meter travel lanes occupying
a width of 16.2 meters, there is 11.8 meters available for the parking lanes, bicycles and
sidewalks. The existing sidewalk width is approximately 2.4 meters which leaves 3.5 meters to
be used for a parking lane on each side of the road. The parked cars will occupy 2.4 meters
which leaves a buffer space of 1.1 meters between parked cars and through traffic for bicycle use.

Between intersections, a 2.4 meter raised median is proposed to separate the two directions of
travel. The median width, combined with 0.3 meter offsets are proposed to completely shadow
exclusive left turn lanes, a condition which does not exist today. AASHTO (p. 478) states the
following: “Medians are a desirable feature of arterial streets and should be provided where space
permits,” “where right-of-way is limited, it is frequently necessary to determine how best to
allocate the available space between border areas, traveled way and medians,”...” Any additional
median width provides an added increment of safety and improved operation between
intersections,” and “Median widths should be limited, whenever practical, to those widths needed
to accommodate appropriate left turn treatments for current and future traffic volumes.” The 2.4
meter width is proposed to provide a full shadow for the left turn lanes and provide an offset to
the median. Where lighting is to t Wme light base for acorn style lighting
is 0.4 m in width, which would result in a 1.0 m offset from curb face and a 1.3 m offset from the
edge of the travel way to the light base. AASHTO (p. 485) requires a “clearance between curb
face and object of 0.5m (1.5 ft) (or wider when practical) should be provided. A 1.0 m (3 ft)
clearance to roadside objects should be provided particularly near turning radii at intersections
and driveways”.

Columbus Avenue to Saint Botolph Street

The Roadway Layout width in this section is 27.43 meters with the exception of a 30 meter
portion southeast of the Columbus Avenue intersection where the layout reduces to 26.82 meters.
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In this section where the layout width reduces to 26.82, parking will be eliminated. The loss of

“parking will be mitigated by the fact that there are driveways on each side of the road so the
parking loss will be less severe. In this corridor section, sidewalk width is desirable in favor of a
raised median because of increased pedestrian demand, particularly at the MBTA Orange Line
Station. Field observations have indicated that at several locations, particularly crosswalks,
pedestrians congregate and would be forced into the roadway if sidewalk widths were reduced.
We propose to remove the 3 meter raised median, replacing it with a 1.2 meter striped median.
While removal of the median is not desirable, it is preferred over reducing sidewalk widths. At
the intersections, where the striped median increases to a 3.0 meter left turn lane, bus stops will
be proposed and parking removed. Two 3.3 meter through lanes are proposed in each direction
to continue the travel way from Albany Street.

Saint Botolph Street to Huntington Avenue

The Roadway Layout width in this section is 30.48 meters. The proposed typical section in this
block matches the existing section. Traffic signal upgrades will be proposed at the Huntington
Avenue intersection to coordinate with the signals for the entire project. Lane widths are 3.3
meters with 2.4 meter parking lanes and/or bus stops on either side of the road. There is
significant pedestrian demand generated by the bus stops and Symphony Hall, therefore the
existing sidewalk widths must be maintained. Separating the two directions of travel will be a
1.6 meter striped median which will be used to set up the left turn lane shadow for the next
block.

Huntington Avenue to Westland Avenue

The Roadway Layout width in this section is 27.43 meters. Symphony Hall and Horticultural
Hall are located on opposite sides of Massachusetts Avenue. There is no on-street parking within
this section. There is a Green line MBTA station located underneath the roadway with access
stairs located in the sidewalk on both sides of the road. At this time there is a shared through and
left turn lane for the turn onto Westland which causes significant delay and queueing through the
Huntington Avenue intersection and is a primary cause for much of the congestion on the
corridor. The proposed section within this block proposes to maximize the roadway usage
without impacting the access to the MBTA station. This section proposes two 3.3 meter through
lanes in each direction with a fully shadowed, 3.0 meter exclusive left turn lane onto Westland
Avenue. The addition of the left turn lane onto Westland Avenue from Massachusetts Avenue is
vital to the success of the project. Existing sidewalk widths of 5.4 and 4.6 meters are also to be
maintained. There is such huge demand for sidewalk space that any reduction in sidewalk width
would be unacceptable. This leaves a remainder of 0.6 meters on both sides of the road to be
used for shoulders. While it is not as wide as that used for shoulders on the remainder of the
project, it is the maximum that can be constructed. Any further roadway widening would require
the access to the MBTA station to be reconstructed.
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4.5 Accident Data vs. Controlling Criteria

The accident data is discussed in detail in Section 2.7 of this report. The proposed lane widths
meet minimum criteria as set by AASHTO and will provide safer traffic conditions than exists.
The data shows that the majority of accidents occurred at intersections; and the proposed
operation and geometry will lessen driver confusion. The additional space to be provided
between parked cars and the outside travel lanes decreases friction between the outside lane and
parking lane and provides space for bicycles. The historical data does not suggest that wider
travel lanes would result in fewer accidents.

4.6 Compatibility and Future Improvements

This project is being developed through close communication with the City of Boston Public
Works Department, Boston Transportation Department and several other City agencies. To our
knowledge there are no other future roadway or utility reconstruction plans for Massachusetts
Avenue.

4.7 Right-of-Way Constraints

As mentioned in Sections 1.3 and 4.1 of this report, the design exception is requested due to the
lane, shoulder width and bicycle accommodations controlling criteria. The right-of-way width of
28.04 meters to 27.43 meters confines the proposed improvements to the face of buildings on
either side of the roadway.

4.8 Mitigation

A major component of the project is to provide urban design opportunities along the corridor. In
the median, plantings and green space will be proposed along with tree plantings in the sidewalk
where possible. Existing street lighting along the corridor will be replaced with “acorn” style
lighting within the sidewalks and “double acorn” in the median. It is strongly desired to create a
boulevard effect on Massachusetts Avenue and as much green space as possible.

4.9 Cost Comparison

In order to attain a cross section on Massachusetts Avenue which complies with MassHighway
standards, a minimum additional pavement width of 2.55 m for both northbound and southbound
(total 5.1m) greater than the Typical Section width proposed in this report would be required if
sidewalks and parking lanes were to be maintained. An evaluation of possible options follows:

1. Eliminate parking lanes on both sides. This would be unacceptable because on street

parking is currently maximized in this dense residential/commercial district. Estimated
construction cost of this option would be negligible.
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2. Eliminate sidewalks on both sides or eliminate one sidewalk and one parking lane. This is
not practical because of heavy pedestrian use and the over 130 stairways that lead directly
from first floors to the back of sidewalk. Estimated cost would be a minimum of $50
million to acquire properties and/or modify access to buildings.

3. Acquire a minimum 2.55 m of private property on both sides. Such an encroachment

would have a severe impact on the majority of the residential and commercial properties
along the corridor. There are six commercial properties and sections of Boston City
Hospital, Symphony Hall and Horticultural Hall where the buildings directly abut the
layout line at the back of sidewalk. There are also over 130 residential/commercial
properties with front yards and first floor stairways which begin at the back of sidewalk.
Estimated cost would be a minimum of $200 million to acquire approximately 150
properties.
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5.0 RECOMMENDATION

Based on the justification presented in this report, it is requested that the lane, shoulder width and
bicycle accommodation design exception for the Massachusetts Avenue Improvement Project be
approved. Reasonable engineering judgement was applied in the proposed design, as follows:

1. A 3.6 meter parking lane and shoulder provides additional space for parked cars and
bicycles in both directions of Massachusetts Avenue for the majority of the project.

2. The proposed Typical Section lane widths are in compliance with those suggested by
AASHTO. .

3. Left turn lanes are proposed at all intersections to reduce congestion and increase safety.

The opposing directions of travel will be separated by a median. For the majority of the
project length, the median will completely shadow the left turn lanes.

4. The accident analysis does not suggest that a wider corridor would increase safety. The
design has been proposed to address specific safety concerns, which have been indicated
by the accident history.

5. The proposed cross sections for Massachusetts Avenue give due recognition to the

AASHTO design guidelines stated on page xlii and are intended to provide operational
efficiency, comfort, safety and convenience for the motorist, as well as consideration for
environmental quality. AASHTO clearly states, and we have duly recognized, that the
effects of the various environmental impacts can and should be mitigated by thoughtful
design processes.

6. Widening to the widths stated in Table 5.1 would greatly alter the character of this
historic area, resulting in property takings, structure demolition, removal of trees,

inhibiting walking paths and requiring extensive utility relocations.

7. The proposed design adheres to the design recommendations for urban arterials as stated
in AASHTO.
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