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EXECUTIVE SUMMARY

BACKGROUND AND OBJECTIVES

This study was initiated at the request of the Massachusetts Highway Department, as one
component in the town of Wellesley’s permitting process for the reuse of the former
MassHighway Depot site on Route 9. The site is located on the north side of Route 9, just west
of the I-95 (Route 128)/Route 9 interchange. It is currently the corporate headquarters of Harvard
Pilgrim Health Care.

The goals of this study are to evaluate the intersections and interchanges along Route 9 in
Wellesley and develop improvement options for addressing congestion, safety, and accessibility
problems in the corridor. This study aims to present sufficient information about conditions
along the Route 9 corridor to allow informed judgments about the most desirable strategies to
advance. Such strategies may become future projects, to be designed and implemented by
MassHighway, the town, and/or others. Integral part of the study is to develop these strategies in
conjunction with town officials and MassHighway.

OVERVIEW OF STUDY AREA

Route 9 in Wellesley has two travel lanes in each direction, with 8- to 10-foot shoulders
along most of its length. It operates as a divided highway, with median guardrail-type barriers
along its entire length except for a short section at Kingsbury Street, where a grass median is
provided. Openings in the median occur at intervals, to allow left turns and U-turns. At the
locations where these median barrier breaks occur, and at signalized intersections where turns are
permitted, additional turning lanes are provided. The longest segment without opportunities to
make left turns or U-turns occurs between Route 16 and Cedar Street (almost 1.5 miles in the
eastbound direction). The second-longest segment occurs between Kingsbury Street and
Grantland Road (about 0.8 miles in the eastbound direction).

As Route 9 in Wellesley is a divided highway but not a limited-access highway, many
abutter sites have driveways with direct access onto Route 9, although most of these allow right
turn movements only. Many of these driveways represent the only access available for their
sites’ users.

The posted travel speed on Route 9 in Wellesley ranges from 35 to 50 mph. These speeds
are not typically sustained during the hours of peak travel on Route 9, because there are high
volumes of traffic and substantial queues at the signalized intersections.

ES-1 CTPS



Route 9 Corridor Study in Wellesley

EXISTING CONDITIONS

During the AM peak hour, particularly in the sharp peak of the AM eastbound direction,
there is not much room for additional growth in traffic throughput. Therefore, future
measurements of peak-hour traffic in this direction are likely to continue to show volumes in the
range of 2,700-2,800 vehicles per hour as a practical maximum, even if increased activity leads
to growth in overall traffic demand. Additional traffic demand will most likely be experienced as
an expansion of the duration of the peak hour, rather than as a significant increase in peak-hour
volumes. The PM westbound direction may continue to show some peak-hour volume growth,
because it is more spread out than the AM peak. The most readily observable trend toward traffic
growth is occurring during the midday and off-peak hours. Growth during these hours may be
partially attributable to commuter travel; it is probably more directly related to school, shopping,
and personal-business trips.

The level-of-service analyses of the signalized intersections generally shows that the
main-line flows receive most of the signal “green time,” with delays experienced primarily by
side-street traffic trying to turn onto or cross Route 9. Queue analysis for Route 9 traffic at these
intersections indicates that long vehicle queues or platoons tend to develop that move along
Route 9 from signal to signal. In the case of the unsignalized intersections, the locations where
the predominant or only movement from the side street is a right turn operate at generally
adequate levels of service. Exceptions to this are: the intersection of Grantland Road and the
service road (Worcester Street) with Route 9 eastbound; and the William Street intersection,
especially during the PM peak hour. At unsignalized locations where vehicles on Route 9 make
left turns, those vehicles can experience very long waits for gaps in the opposing traffic. This is
noted particularly at the two U-turn bays on both sides of the Kingsbury Street, where turning
demand is high enough and acceptable gaps for vehicles few enough that long queues develop
during peak periods. :

The crash database shows that a total of 954 crashes occurred on or near Route 9 in
Wellesley during the three-year period from 1994 through 1996. Many of these crashes are
concentrated at the interchanges and intersections that were the focus of this study, with the Route
128 interchange and the Route 16 interchange together accounting for approximately one-third of
the crashes. Different types of vehicular crashes do suggest different classes of solutions. For
example, locations where angle-type collisions are frequent may be improved by clearer signing,
improved sight distance, installing traffic signals, or providing signal improvements such as
exclusive turning phases or more reasonable timings. Locations characterized by rear-end
collisions may benefit from improved sight distance, better advance warning of signals or queued
conditions downstream, and improved signal sight lines.

IMPROVEMENT CONCEPTS

The results of the existing-conditions analysis led to the selection of eight problem
locations for which improvement concepts were developed in this study: the intersections of
Route 9 with Overbrook Drive, Weston Road, Oak/Westgate streets, Kingsbury Street, Grantland
Road, Oakland Street, Cedar Street, and William Street. The improvement concepts are
presented in detail for each problem location in chapter 3, along with a summary of the
location’s existing-conditions analysis. In the descriptions of the concepts, the objective is

CcCTPS ES.2
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clearly stated, any impact on safety or on ease of access to properties is defined, and any land-
takings required are described.

This study examined both short- and long-term improvement concepts (that is, both
concepts that could be implemented relatively quickly and more extensive modifications that
would take relatively long to implement), and combination of those approaches. During the
development of the improvement concepts, MassHighway and the town of Wellesley reviewed
them in their preliminary stages, and the issues they raised were addressed. Some of the concepts
also reflect input given by citizens at three public meetings, one when the study was introduced
and two when the concepts chosen to be the recommendations of the study were presented.

RECOMMENDATIONS

The improvements that were recommended by this study for implementation are described
in detail in chapter 4. They are summarized below and in Table ES-1 and Figure ES-1.

Overbrook Drive Intersection

The main recommended improvement for the Overbrook Drive intersection is to
interconnect its traffic signal with the signal at the intersection of Route 9 with Oak Street in
Natick. The objectives of this modification are to improve traffic operations on Route 9 by
reducing delays and stops, and to reduce rear-end crashes. MassHighway is studying the Oak
Street intersection for traffic and safety improvements. Treating the two intersections as a system
rather than individual intersections would be advantageous. Additional recommended
modifications include lengthening the Route 9 eastbound left-turn bay at Overbrook Drive to
accommodate at least five vehicles and improving the drainage at the intersection. Implementing
the recommendations would not require any land-takings or have any adverse impacts on the
environment. Construction costs, which include interconnections, new signal equipment at
Overbrook Drive, lengthening of the eastbound Route 9 left-turn bay, drainage improvements,
and maintenance of traffic flow during construction, are estimated at $300,000.

Weston Road Interchange

The recommended improvement for the Weston Road interchange is to replace this
substandard facility with a modern diamond interchange. A diamond interchange would
significant improve traffic operations and safety at this location and reduce the congestion on the
eastbound on- and off-ramp. Part of the improvement concept is to signalize the ramp—Weston
Road intersections and enhance signs, to further improve safety and traffic operations.
Reductions in congestion at the ramp—Weston Road intersections would be one of the benefits.
This concept includes major modifications that would require land-takings and relocation of
driveway access, possibly encroaching on the Overbrook Reservation. Construction costs,
including building a new bridge, replacing ramps, installing new traffic signals, installing new
guide and directional signs, maintaining traffic flow during construction, and providing other
equipment, would be high; they are estimated in the range of $8 million.
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TABLE ES-1
Estimated Construction Costs of Recommended Improvements
Intersection or | Recommended Estimated
Interchange Improvement Cost
Overbrook Drive | Interconnect traffic signals at Overbrook Drive in Wellesley
and Oak Street in Natick $300,000
Weston Road Replace interchange with a new standard diamond
interchange 8,000,000
Oak/Westgate Close median break with a locked gate or mountable raised
Streets median 50,000
Kingsbury Street | Signalize the U-turn bays on both sides of the Kingsbury
Street intersection 500,000
Grantland Road | Close Grantland Road access to Route 9 and lengthen Route
9 eastbound on-ramp 100,000
Oakland Street Improve signs on the Route 9 westbound approach and
monitor results 50,000
Cedar Street Replace interchange with a new diamond interchange
10,000,000
William Street Prohibit right turns from Route 9 onto William Street,
widen acceleration area west of William Street to provide a
separate right-turn lane onto Route 128 northbound, and 2,000,000
signalize three nearby intersections in Newton.
Total Cost | $21,000,000

Oak and Westgate Streets Intersection

The recommended improvement for the Oak and Westgate streets intersection closes the
median break in Route 9 with a locked gate or a bituminous mountable median, allowing only
right turns from Oak and Westgate streets and thus eliminating vehicle conflicts involving
unprotected left turns. The locked gate or mountable median would be closed at all times except
for emergency uses. Closing the median would not affect accessibility severely, as the U-turn
bays on both sides of the Kingsbury Street intersection would be signalized; protected turns
would then be available in less than one-half mile in either direction (at Kingsbury Street and at
Weston Road). At a minimum, the U-turn bays on both sides of the Kingsbury Street intersection
would need to be signalized first in order to make this concept a reasonable alternative. No land-
takings would be required for this improvement concept, and there would be no adverse
environmental impacts. Very minor traffic disruptions would be expected during construction,
the cost of which is estimated at $50,000.
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Route 9 Corridor Study in Wellesley

Kingsbury Street Intersection

The improvement recommended for the Kingsbury Street intersection is to signalize the
U-turn bays located on both sides of the intersection to allow safe, protected turns. This would
increase the safety of traffic operations without adding a third lane in either direction of Route 9
and without any land-takings. The existing pedestrian traffic signal at the Kingsbury Street
intersection would be retained, as would the two through lanes in both directions of Route 9. The
Kingsbury Street approach would remain right-turn only. The proposed traffic signals would be
coordinated with the Kingsbury Street pedestrian signal to improve traffic operations and
pedestrian safety. No negative environmental impacts would result from the recommended
improvement. Moderate traffic disruptions would be expected during construction, the cost of
which is estimated at $500,000, including the new traffic signals.

Grantland Road Intersection

The improvements recommended for the Grantland Road intersection is to close
Grantland Road access to Route 9. This concept has more safety and operational benefits but it
also affects emergency delivery services and some opposition was expressed at the public
meetings to this improvement concept. Closing Grantland Road would resolve the vehicular
conflicts at this intersection, eliminate the stop sign at the Worcester Street approach that drivers
do not comply with, and prevent cut-through traffic from using Grantland Road. However, this
measure would affect delivery of emergency services and lacks space for a cul-de-sac to allow
drivers to turn around and change direction. The one-way ramp near Grantland Road intersection
should be examined if it can be realigned and moved towards Route 9 to create more space for
the cul-de-sac for Grantland Road. Moderate traffic disruptions would be expected during
construction, the cost of which is estimated at $100,000.

Qakland Street Intersection

The improvement recommended for the Oakland Street intersection is to provide better
warning signs for motorists heading westbound on Route 9. New warning signs would be
installed or existing signs modified to increase awareness of the upcoming traffic signal at
Oakland Street. These improvements would have no impact on traffic delays or accessibility;
however, they would be expected to improve safety. No land-takings would be involved and no
adverse impacts on the environment would be expected. Construction costs would be minor,
estimated at under $50,000, including improving signs and monitoring results.

Cedar Street Interchange

The short-term improvements recommended for the Cedar Street interchange is to close
the northeast quadrant Route 9 westbound on-ramp from Cedar Street and signalize the
ramp/Cedar Street intersection north of Route 9. This concept improves safety for the Route 9
westbound traffic by eliminating the short weave under the bridge by closing the northeast
quadrant Route 9 westbound on-ramp from Cedar Street. Additional modifications include
coordinating the traffic signals to improve traffic operations, modifying the ramp in the
northwest quadrant for use by the westbound traffic, and lengthening the westbound on-ramp in
the northwest quadrant. This concept has significant safety benefits but minimal reduction in

CTPS ES-6
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traffic delays. The proposed improvements would affect accessibility for the businesses in the
northeast quadrant, as the ramp in that quadrant would serve only traffic exiting Route 9 onto
Cedar Street northbound. The proposed improvements would impact water resources and
includes modifications that would impact accessibility through relocation of access to some
properties in the northeast quadrant. Moderate to major traffic disruption would be expected
during construction, the cost of which is estimated at $750,000, including signal installation and
equipment, modifying the northeast and northwest quadrant ramps, and improved signs. The
short-term recommendations for the Cedar Street interchange should be considered only when
the long-term recommendations are expected to take a long time to implement.

The long-term improvements recommended for the Cedar Street interchange is to replace
the existing antiquated half-cloverleaf interchange with a modern full-diamond interchange and,
possibly, to shift Route 9 to the north to create a frontage road on the southerly side for accessing
businesses and properties in the southwest and southeast quadrants. It would require the
construction of a new bridge to handle Cedar Street traffic and access to the businesses located in

-this area. Part of the concept is to signalize the ramp/Cedar Street intersection on the north side
of Route 9 and coordinate it with the south-side signal to improve traffic operations and safety.
The modifications would improve traffic operations and safety on the ramps, Cedar Street, and
Route 9. The modifications would eliminate the weave under the bridge involving Route 9
westbound traffic. This alternative would require land-takings, would impact water resources,
and includes modifications that would impact accessibility through relocation of access to some
properties in the northeast quadrant. Construction costs, including building a new bridge,
replacing ramps, installing a new traffic signal, providing other equipment, and maintaining
traffic flow during construction would be high; they are estimated in the range of $10 million.

William Street Intersection

The recommended improvements at William Street include not only improvements at the
William Street intersection and in the immediate vicinity, but also improvements that address
traffic operations and safety problems at three of the intersections in Newton that were
examined, as some of the traffic headed for Wellesley Office Park uses those intersections. The
recommended measures are:

—

Prohibit right turns from Route 9 onto William Street.

2. Channel traffic into and out of William Street by constructing a traffic island.

3. Widen the acceleration area west of William Street to provide a separate right-turn
lane onto Route 128 northbound.

4. Install and modify signs on Route 9 westbound to guide motorists to William Street.

5. Signalize the intersection of Ellis Street at Route 9 eastbound service road in Newton.

6. Signalize the intersection of Ellis Street/Quinobequin Road at Route 9 westbound
service road in Newton and add a left-turn bay to the northbound approach.

7. Signalize the intersection of Chestnut Street at Route 9 westbound service road in

Newton and add a left-turn bay to the northbound approach.

Prohibition of right turns from Route 9 would improve safety at the William Street
intersection, as it removes one of the weaving movements in this vicinity. It would require that
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traffic from Route 9 westbound destined for William Street exit at Chestnut Street and use the
service road. Because of the additional traffic resulting from this diversion, signalization of the
three intersections in Newton is recommended, to address congestion, queues, and safety.
Widening the acceleration area on Route 9 west of William Street and constructing the traffic
island would provide a separate right-turn lane onto the Route 128 northbound on-ramp. The idea
is to channel the William Street traffic that is headed for Route 128 northbound so that it remains
off of Route 9, in effect providing a two-lane on-ramp that would merge into a single traffic lane
before entering Route 128, with one lane serving Route 9 traffic and the other serving William
Street traffic. The widening would improve traffic operations and safety by providing additional
space for the complex weaving movements and thus reducing vehicle conflicts. The proposed
improvements would require land-takings, possibly encroaching on Wellesley Office Park.
Construction is estimated to cost approximately $2 million including geometric improvements,
widening, installing new signals, installing new signs, and maintaining traffic flow during
construction.

CTPS ES-8



1. BACKGROUND AND OBJECTIVES

This study was initiated at the request of the Massachusetts Highway Department, as one
component in the town of Wellesley’s permitting process for the reuse of the former
MassHighway Depot site on Route 9. The site is located on the north side of Route 9, just west of
the 1-95 (Route 128)/Route 9 interchange. It is currently the corporate headquarters of Harvard
Pilgrim Health Care. Redesign of the existing driveway serving the site; include modifying Route
9 to provide improved control of turning traffic, as part of the permitting process at this location.

The present study is based in part on an earlier study, completed by the Central
Transportation Planning Staff in 1992. The earlier effort was a multiyear corridor planning study
which covered the length of Route 9 from I-95 (Route 128) in Wellesley to 1-495 in
Southborough. It included an intensive examination of Route 9 traffic volumes and operations
within the “Golden Triangle” area, identified as the section between Route 30 in Framingham
and Lake Cochituate in Natick. It also analyzed operations at critical locations in the Route 9
corridor in Wellesley and Southborough and in Framingham and Natick outside the Golden
Triangle area; the study’s analysis of these locations, less intensive than in the Golden Triangle
and focusing exclusively on traffic volume-related issues, may be characterized as follows. It
evaluated traffic volumes in the base year 1987 using level-of-service techniques, and used a
traffic model with factored peak-hour volumes to estimate the likely change in conditions in
years 1995 and 2010. It recommended types of improvement strategies that might be investigated
for particular locations. It did not investigate the physical feasibility of such measures or address
design beyond presenting preliminary concepts at the level of sketches.

The study’s recommendations were reviewed internally but never finalized or officially
released. Several of its recommendations have advanced in the years since 1992, most notably
proposals for improvements at the Cedar Street interchange, and concepts for a redesign of the
~ Qak Street intersection in Natick, just west of the Wellesley town line. Other recommendations,

while they appeared reasonable from a traffic efficiency viewpoint, may have been infeasible for

physical or other reasons.

Figure 1-1 illustrates the section of Route 9 that is the focus of the present study. The
goals of this study are:

1. To reevaluate the intersections and interchanges along Route 9 in Wellesley, updating
traffic information where necessary through new and recent counts.

2. To identify which of the improvement ideas identified earlier still make sense.

3. To investigate additional improvement options that might be considered in addition
to, or in place of, the options analyzed in the earlier analysis.
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This study goes beyond the earlier effort in several respects:

1. Itincludes a preliminary review of physical opportunities and constraints pertaining
to improvement options, although at a planning level, short of conceptual engineering
design.

2. Itincludes a review of crash data along the Route 9 corridor in Wellesley based on
the Registry of Motor Vehicles files.

3. Tt takes note of ongoing and proposed developments in and near the Route 9 corridor
and discusses traffic growth trends and their implications for this corridor.

The study aims to present sufficient information about conditions along the Route 9
corridor to allow informed judgments about the most desirable strategies to advance. Such
strategies may become future projects, to be designed and implemented by MassHighway, the
town, and/or others. ‘

This report is organized into five sections: an executive summary and four chapters. The
following chapter documents the existing conditions. The third chapter describes the various
concepts developed to address problems at the locations studied. The fourth and final chapter
presents recommendations of this study and the process to be followed to implement any of the
recommendations. Appendix A consists of the minutes of the three public meetings that were
held as part of this study. Appendices B, C, and D contain crash information and level-of-service
data for, respectively, existing conditions and conditions after implementation of improvements.

1:3 CTPS






2 EXISTING CONDITIONS

This chapter presents an overview of the study area and discusses the existing geometry
and general conditions at locations of prime interest, traffic volume data, existing levels of
service, crash data, and the opportunities for turning traffic.

2.1 OVERVIEW OF STUDY AREA

Route 9 in Wellesley has two travel lanes in each direction, with 8- to 10-foot shoulders
along most of its length. It operates as a divided highway, with median guardrail-type barriers
along its entire length, except for a short section at Kingsbury Street, where a grass median is
provided. Openings in the median occur at intervals, to allow left turns and U-turns. At the
locations where these median barrier breaks occur, and at signalized intersections where turns are
permitted, additional turning lanes are provided. The posted travel speed on Route 9 in Wellesley
ranges from 35 to 50 mph. These speeds are not typically sustained during the hours of peak travel
on Route 9, because there are high volumes of traffic and substantial queues at the signalized

intersections.

2.2 GEOMETRY AND INTRODUCTORY DISCUSSION OF CONDITIONS
In this discussion, the corridor is divided into four sections:

Natick/Wellesley Line to Mansfield Road
Mansfield Road to Shaw Road

Shaw Road to Emerson Road

Emerson Road to the Wellesley/Newton Line

B

2.2.1 From Natick/Wellesley Line to Mansfield Road

The most westerly section of Route 9 within Wellesley includes two traffic signals, one at
Overbrook Drive and a pedestrian-actuated signal near St. James’s Church, east of Lexington
Road, and one interchange, which is at Weston Road (Figure 2-1).

The first traffic signal within this section of Route 9 is located at the T intersection with
Overbrook Drive, just east of the Natick/Wellesley town line. At this location, left/U-turn lanes
facilitate turns for both eastbound and westbound Route 9 traffic. There is a pedestrian crosswalk
from the former Sozio’s site on the northwest corner of the intersection to the south side of Route
9 in front of the car dealership. Overbrook Drive is itself a primarily residential street, providing
access to residential neighborhoods north of Route 9.

20 CTPS
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Route 9 Corridor Study in Wellesley

A development proposal is currently under review for a commercial site located adjacent
to the Shell Station on the northeast corner of the intersection, with driveway access on Route 9
and on Overbrook Drive. No major modifications to Route 9 itself are proposed in conjunction
with this development plan. In addition, a bank has been proposed for the former Sozio’s site; no
details are currently available on the proposed access plan for this use.

Overbrook Drive is located approximately 1,700 feet east of the intersection of Route 9
with Oak Street, within Natick. The Oak Street intersection—configured as a complex signalized
rotary—is recognized as a major local bottleneck, which causes westbound traffic backups
extending into Wellesley. MassHighway is exploring improvements to this location.

The second traffic signal, operated as a pedestrian-only signal, is located close to the
median break in front of St. James’s Church, near Lexington Road. A westbound left/U-turn lane
is provided at this location, providing access to the church parking lot and allowing U-turns from
Route 9 westbound to eastbound. Approximately 300 feet east of the median break, there is a
pedestrian crosswalk across Route 9, with a median refuge area and pedestrian-actuated signal.
This crosswalk primarily serves church-related traffic, as does an additional gated median break
located approximately 70 feet east of the crosswalk. This second median break is available only
to traffic exiting the church parking lot and turning left onto Route 9 westbound on Sunday
mornings following church services. The controlled gate is closed at all other times, and is
supervised by a police detail during its hours of being open each week. The primary median
break, which is always open, does not appear to be heavily used by U-turning traffic, based on
observations during recent traffic counts.

The grade-separated interchange at Weston Road provides separate ramps for traffic
entering and exiting the westbound side of Route 9 from Weston Road northbound and
southbound. Traffic entering and exiting Route 9 eastbound uses a single ramp system located in
the southwest quadrant, creating an unsignalized T intersection with Weston Road. The ramps at
Weston Road are of old-fashioned design, with tight curves, limited sight distance, limited
acceleration/deceleration lanes, little separation between opposing entering and exiting traffic,
and access driveways to homes and businesses located directly on the ramps. A stop sign
controls entry to Route 9 from the eastbound on-ramp.

All other intersections along Route 9 in this section consist of residential streets that
create right-in/right-out T intersections with Route 9. On the north side, Lexington Road,
Alhambra Road, and Martin Road are interconnected with other neighborhood streets, which
allow alternative access to residents. Only Overbrook Terrace and Ottaway Circle are cul-de-
sacs which have no other access apart from their intersections with Route 9. On the south side,
Grove Road and Russell Road are interconnected with the local street network; only Dale Street,
adjacent to the St. James’s Church lot, is a residential cul-de-sac.

2.2.2 From Mansfield Road to Shaw Road

This section includes only one traffic signal: a pedestrian-actuated signal at Kingsbury
Street. Median U-turn openings are provided east and west of the Kingsbury Street intersection,
and at the intersection of Oak and Westgate streets with Route 9 (Figure 2-2).
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Route 9 Corridor Study in Wellesley

Route 9 at Oak and Westgate Streets is an unsignalized intersection with channelizing
islands in the median that serve mainly to separate eastbound and westbound left turns and U-
turns. Exclusive left/U-turn lanes are also provided in both directions on Route 9. Both Qak and
Westgate Streets are governed by stop signs, and signs indicate that only right turns are permitted
from these streets onto Route 9. There is no physical barrier preventing traffic from crossing the
median or turning the “wrong way” onto Route 9 (i.e., westbound from Oak Street; eastbound
from Westgate). Only one or two vehicles were observed to attempt these prohibited movements
during recent counts. The posted speed limit in this section of Route 9 is 50 mph

Kingsbury Street intersects Route 9 at a point where the Route 9 right-of-way is wide
enough for a grass median. A pedestrian refuge area is located within this median, and the traffic
signal at this location is pedestrian-actuated only. The Wellesley Middle School is located on
Kingsbury Street south of the intersection; many of the pedestrians and vehicles within the
intersection are going to and from the school.

There is no median break for vehicles at Kingsbury Street itself—vehicular turns between
Route 9 westbound and Kingsbury Street are accomplished via the U-turn bays located on either
side of Kingsbury Street. Vehicles waiting to make U-turns experience long delays at both
locations, because of steady Route 9 traffic. Informal observations noted an average delay time
of 65 seconds' during the peak 15 minutes, with some vehicles delayed as long as 2+ minutes.
During the moming (7:15-8:00), a school crossing guard is on duty at the pedestrian crossing,
stopping traffic on Route 9. Such stoppages frequently provide the only opportunity for vehicles
turning from Route 9 westbound to eastbound to exit, because Route 9 eastbound vehicles are
slowing down in anticipation of the stop at the crosswalk. A very high proportion of vehicles
making this U-turn during the morning peak period (over 80 percent) will immediately change
lanes to turn right into Kingsbury Street, toward the School.

Because of lengthy delays, vehicle queues frequently spill beyond the ends of the U-turn
bays onto the general-purpose Route 9 lanes. This is especially noteworthy in the westbound
direction (i.e., vehicles turning from Route 9 westbound to eastbound), in both AM and PM peak
periods. It also occurs in the opposite direction, however (vehicles turning from Route 9
eastbound to westbound.). Queues of up to nine vehicles were observed in the westbound U-turn
bay (turning into Route 9 eastbound).

With the exception of the Route 9 intersection with Oak and Westgate streets, all
intersections in this section of Route 9 operate as T intersections, allowing right-turn entry and
exit only to and from Route 9. Old Colony Road, Audubon Road, Sprague Road, Oak Street,
and Mansfield Road all provide access to Route 9 for the network of residential streets north of
Route 9. These streets are all interconnected, so that alternate Route 9 access would still be
available to these neighborhoods if one or more of these streets were no longer available as a
connection. Only Roberts Road and Westminster Circle are residential cul-de-sacs on the north
side, having access only via Route 9.

Similarly, south of Route 9, Woodbine Road, Oak and School Streets, Donazette Street,
Kingsbury Street, Upwey Road, Kirkland Circle, and Shaw Road are interconnected via Linden

! Per stopped vehicle.
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Street, which parallels Route 16 north of the railroad right-of-way. Only Stearns Road and
Francis Road are cul-de-sacs with access solely via Route 9.

2.2.3 From Shaw Road to Emerson Road

This section includes the interchange of Route 9 with Route 16 (Washington Street), and
signalized intersections at Worcester Street and Oakland Street. In addition, a single two-way
ramp at Cliff Road serves traffic entering and exiting westbound Route 9 only. A parallel service
road exists on the north side of Route 9 just east of Oakland Street, providing access to several
residential streets. Unsignalized intersections in this section include, on the south side, Rockland
Street and Kimlo Road west of Route 16, and Grantland Road, Standish Road, and Mulhern Lane
east of the Route 16 interchange. On the north side, unsignalized intersections include Edmunds
Road and Bradford Road (Figure 2-3).

Route 9 crosses over Cliff Road approximately 500 feet west of the Route 9 intersection
with Worcester Street. A two-way on-off ramp of substandard design currently permits access to
and from Route 9 westbound at this location; no access is provided to or from Route 9 eastbound.
The ramp is controlled by stop signs on both Route 9 and Cliff Road. Sight distance is extremely
limited at the point where this ramp meets Route 9, primarily because of Route 9’s horizontal and
vertical curvature, and because of a stone wall that impedes the view of oncoming traffic.

Route 16 crosses over Route 9 at Wellesley Hills Square, and connections are provided
between the two roadways via several ramps and short connector roads. On the eastbound side,
traffic exits Route 9 at its signalized intersection with Worcester Street directly in front of the
Wellesley Fire Station. Worcester Street is a short two-way street, with sidewalks and on-street
parking on both sides, which also connects with Route 16 at a signalized 1ntersect10n

To enter Route 9 in the eastbound direction, traffic can make a right turn from Worcester
Street onto Route 9 or can use the eastbound on-ramp located farther along Route 16 (Figure 2-
4). This ramp, located on the old Route 9 alignment, now meets Route 9 at the point where
Grantland Road, a residential street, also intersects with Route 9. Currently, Grantland Road has
the right-of-way, with stop signs located both at the end of the on-ramp and at the Grantland
Road approach to Route 9—an unorthodox and confusing arrangement.

On the westbound side of Route 9, traffic exits the highway at an off-ramp, which divides,
into two separate traffic roadways serving Route 16 eastbound and westbound. At the top of the
ramp, traffic headed for Route 16 westbound is controlled by a traffic signal, which permits only
left turn movements from the ramp. The off-ramp represents the only exit from Route 9 westbound
within the interchange: no left turn is permitted from Route 9 westbound at Worcester Street, in
front of the fire station.

2 “Worcester Street” at this location is actually the original alignment of Route 9, which is also known as Worcester
Street for most of its length. On its original alignment, Worcester Street crossed Route 16 at-grade at this _
location and continued along the two-way service road which today serves as the eastbound on-ramp to Route 9.

CTPS 2-6



\ﬂ 122 018’1

prOoY uosiawgy 0}
prOY MEYS 6 NNOY

€7 HdNODIA
6 13 w0y Mda oyur ydaoxa
suIng 3] ou 6 ‘T WoiJ 53331 ou
-8 PURPEQ -1G 13)S3DI0M
133f 0EC'T 133f pLE'y

4

1S puepfeQ

Pd 1S
FUERMEIR 18)S80I0M

e

ubjs dois = e

uoneIsuo)
ueipaiy




Route 9 Corridor Study in Wellesley

Traffic may enter Route 9 westbound from Route 16 at two locations: from the
westbound on-ramp located directly across Route 16 from the westbound off-ramp, and from
Worcester Street at the signalized intersection in front of the fire station. The westbound on-ramp
is a wide access roadway with a stop sign at its terminus on Route 9. The ramp also provides
direct access to the town of Wellesley public works department facility and fire station; both
located adjacent to the point where the ramp meets Route 9. Currently, traffic may only enter the
ramp from Route 16 westbound: no left turns are currently permitted from Route 16 eastbound
onto the ramp (Figure 2-4).

MassHighway is currently designing modifications to the Route 16 bridge over Route 9,
as part of a rehabilitation project. In addition to bridge modifications, MassHighway is
examining reconfigurations of the connections within the interchange, in an effort to improve
safety. The proposal which has received most attention over the past several years would close
the median in front of the fire station/public works buildings to all but emergency vehicles, and
would modify the existing traffic signal to operate only by emergency vehicle preemption. If
such a median closing were to occur, Route 16 traffic coming from west of Worcester Street
would no longer be able to use Worcester Street to get to Route 9 westbound. Therefore,
provision would need to be made at the westbound Route 9 on-ramp for entering left turns from
Route 16, a move currently prohibited. This proposal is currently under review by MassHighway
and town officials. Local objections have been raised to closing the Route 9 median, and the
resulting relocation of access for traffic associated with the public works department to
Woodlawn Road; as well as to the proposals advanced for modifications to the westbound on-
ramp to Route 9.

The intersection of Route 9 and Oakland Street is the only signalized intersection within
this section. It is a fully actuated signal, with no left turns permitted from Route 9 in either
direction and right turns permitted from Route 9 only in the eastbound direction. All turns are
permitted from both Oakland Street approaches. The intersection is located just west of a hill
crest, so that sight distance is limited by vertical geometry as one approaches the intersection
from the east. An illuminated sign is located about 700 feet east of the intersection, warning
approaching vehicles of the upcoming traffic signal.

Other intersections located within this section of Route 9 are unsignalized T intersections
which permit access in and out for right turns only. These include Standish Road, Rockland
Street, and Kimlo and Shaw roads on the south side, and Bradford and Edmunds roads on the
north side of Route 9. They are all predominantly residential streets, although Rockland Road
does provide through connections to Washington Street (Route 16).

2.2.4 From Emerson Road to Wellesley/Newton Line

The easternmost section of Route 9 in Wellesley includes the interchanges of Route 9
with Cedar Street and I-95 (Route 128), and a signalized intersection at the driveway serving the
Harvard Pilgrim site. Unsignalized intersections are located along Route 9 at several primarily
residential streets. Lexington Road is a residential street that meets Route 9 in an unsignalized
intersection. Hastings Street is a residential street which intersects the eastbound off-ramp at
Cedar Street; at present, jersey barriers are used to block access to Hastings Street

CTPS 2.8
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Route 9 Corridor Study in Wellesley

from Route 9, except for a small number of commercial abutters. Other intersecting streets
include Minuteman Lane, Harris Avenue, Maple Road, and Lantern Lane on the north side, and
Burke Lane, Willow Street, and Dearborn Street on the south side (Figure 2-5).

The Cedar Street interchange is a full-service interchange of old-fashioned design, half
cloverleaf-type, half diamond-type (Figure 2-6). On the northerly side, the curvature of the loop
ramps falls short of current standards, and the existing provision for acceleration and deceleration
is inadequate at all ramps. The westbound on- and off-ramps come together as undivided
roadways, which also accommodate curb cuts serving abutting existing land uses. On the southerly
side, the eastbound off- and on-ramps are one-way roadways at the point where they meet Route 9,
both become two-way roadways beyond the Route 9 diverge/merge, also serving abutting land
uses with access directly on the ramps. A traffic signal at the intersection of the ramps and Cedar
Street was recently upgraded, and minor geometric improvements were made to the ramps. This
intersection serves high volumes of existing traffic. Exclusive left-turn lanes are provided on both
Cedar Street approaches and on the eastbound off-ramp approach.

The I-95 (Route 128) interchange with Route 9 is a full cloverleaf interchange that carries
heavy volumes on all ramps during peak traffic periods. The Route 9 ramps are shorter and their
curves are sharper than modern design standards would permit. Opportunities for modifying
these ramps to conform more closely to modern standards are limited by the constrained right-of-
way and the proximity of buildings on both the east and west sides of I-95.

On the west side of I-95, the southbound off-ramp is located very close to the signalized
intersection at the new Harvard Pilgrim site driveway. Large numbers of vehicles traveling from
Route 9 westbound, as well as from the 1-95 southbound ramp, are destined for the driveway of the
Sun Life office complex, located on the south side of Route 9 just east of the signalized
intersection. A formalized jug-handle-type roadway is provided within the Harvard Pilgrim site, as
part of its own driveway, accessible to traffic bound for Sun Life through a westbound exclusive
right-turn lane on Route 9 (Figure 2-7). In addition, a protected U-turn lane will be provided in the
westbound direction for use by Sun Life traffic coming from Route 9 westbound. This turning
lane will also be available for use as a left-turn lane by this traffic in the event that the existing Sun
Life access driveway is relocated to the signalized intersection sometime in the future.

In addition to the improvements to accommodate traffic turning into Sun Life, three
through lanes will be provided on Route 9 in both the eastbound and westbound directions to
serve general traffic. An exclusive left-turn lane will also be provided in the eastbound direction.

On the east side of I-95, the diverge of the on-ramp from Route 9 westbound to I-95
northbound is located only 240 feet from William Street, which serves as the entrance to the
Wellesley Office Park. The geometry in the westbound direction is further complicated by the
existence, just east of the office park entrance, of the Route 9 bridge over Chestnut Street, Ellis
Street, and the Charles River in Newton. Vehicles traveling westbound on the bridge toward
either the 1-95 (Route 128) ramps or William Street traverse a downgrade, and weave with traffic
entering Route 9 westbound from the Chestnut Street ramp.

CcCTPS 2-10
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Route 9 Corridor Study in Wellesley

It has also been noted that eastbound Route 9 traffic regularly backs up into Wellesley
from the intersection of Route 9 and Woodward/Eliot Streets in Newton, particularly during
morning peak travel hours. This location is a signalized intersection, with two through lanes and
an exclusive left-turn lane on each Route 9 approach.

Apart from the interchanges and signalized intersection, other residential streets on the
north side of Route 9 function as cul-de-sac streets, with no access or egress except via Route 9.
Route 9 access for these streets is right-turn-in, right-turn-out only, so that all vehicles must
enter/exit in the westbound direction. The first opportunities to reverse direction, for traffic
headed to and from Route 9 eastbound, occur at the Cedar Street interchange and the signalized
intersection at the new Harvard Pilgrim site, respectively. The traffic signal at this location
creates gaps for vehicles exiting Minuteman Drive and the other residential streets onto Route 9
westbound. Emerson Road is a residential street, which provides right-turn in/right-turn out
access to Route 9 via an unsignalized intersection.

The residential streets on the south side of Route 9 are similarly restricted to right-
in/right-out access to and from Route 9 eastbound; they are also connected with Cedar Street,
and can use this street to access Route 9 westbound.

2.3 TRAFFIC VOLUMES AND LEVELS OF SERVICE

Available traffic count data for Route 9 in Wellesley was assembled from a number of
sources:

1. Traffic studies performed as part of permitting requirements for the Harvard Pilgrim
site near I-95 (Route 128)° and the CEA site (formerly Chin’s Village) near Overbrook
Drive.*

2. Traffic analyses performed in conjunction with functional redesign of the Route
9/Route 16 interchange, 1994 and B -

3. Traffic counts performed by MassHighway for its traffic count database.

In addition, new traffic counts were undertaken at a limited number of locations during
May 1998. Previous and current counts were synthesized and compared to examine patterns of
consistency and growth over time. The new counts included:

1. Partial turning movement counts at several intersections along Route 9:
Oakland Street (turns only)

3 Traffic Impact and Access Study, Harvard Pilgrim Health Care at Wellesley Gateway, prepared for Wellesley
Gateway LLC by Robert D. Vanasse & Associates (EOEA #10963), February 13, 1997.

* Technical Traffic Report—CEA Wellesley Trust, prepared by Rizzo Associates (EOEA#11352), September 1997.

5 Functional Design Report, Route 9 and Route 16, Wellesley, prepared for MassHighway Department Traffic
Operations Division by Louis Berger & Associates, March 1994; Preliminary Traffic Study for Route 16
{Washington St.) over Route 9, prepared for MassHighway Department by Pare Engineering Corporation,
December 23, 1997,

CcCTPS 2-14
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Cliff Road (turns only)
Rockland Street (Route 9 plus turns)
Old Colony Road (Route 9 plus turns)
Kingsbury Street (turns only)
Oak/Westgate Streets (turns only)
Lexington Road (turns only)
2. A new 24-hour automatic traffic recorder count on Route 9 east of Overbrook Drive.

Figures 2-8 to 2-10 compare historic 24-hour eastbound and westbound traffic on Route 9
from previous years’ counts at several locations within the study area. The graph shows
unadjusted volumes averaged over a two- to three-day count period in each case. These figures
illustrate a consistency in terms of peaking patterns in each direction. They further illustrate that
during the daily peak hour, particularly in the sharp peak of the AM eastbound direction, there is
not much room for additional growth in traffic throughput. Therefore, future measurements of
peak-hour traffic in this direction are likely to continue to show volumes in the range of 2,700~
2,800 vehicle per hour as a practical maximum, even if increased activity leads to growth in
overall traffic demand. Additional traffic demand will most likely be experienced as an
expansion of the duration of the peak hour, rather than as a significant increase in peak-hour
volumes.

The PM westbound direction may continue to show peak-hour volume growth, because it
is a more diffuse peak, not as sharp or as high as the AM peak. The most readily observable
trend toward traffic growth is occurring during the midday and off-peak hours. Growth during
these hours may be partially attributable to commuter travel; it is probably more directly related
to school, shopping, and personal-business trips.

Figures 2-11a—c show current (1998) AM and PM peak-hour traffic volumes on Route 9
in Wellesley based on new counts and updates of earlier counts. Table 2-1 compares these
updated volumes with the 1987 count-based volumes and future projections contained in the
1992 corridor study. Effectively, there is little observable difference between currently measured
peak-hour volumes, and those observed in 1987 during the previous study; and growth in peak-
hour traffic has not reached levels projected in that study. The most plausible reason for this is
the little or no excess capacity is left on Route 9 during the single peak hour in the morning and,
to a lesser extent, the evening. Additional growth may occur on Route 9, but it is likely to be
manifested in the expansion of peak hour-like conditions across a longer period, rather than an
increase in the intensity of the single hour. Thus, it is not likely that future counts will show
additional peak-hour growth unless roadway capacity is expanded.

Level-of-service (LOS) analysis was applied to all locations where traffic volumes are
available. In Table 2-2 the results are summarized, and compared with those from the earlier
study. It is worth noting that the 1987 analyses were performed with an earlier version of the
Highway Capacity Manual analysis methodology. That methodology was updated in 1994; the
changes in methodology may result in minor changes in level of service.

The level-of-service results at signalized intersections generally show adequate operation
in terms of peak-hour signal-timing efficiency. The results tend to reflect the fact that traffic is

2-15 CcCTPS
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Route 9 Corridor Study in Wellesley

TABLE 2-1

Peak Hour Traffic Volume Growth, 1987-98
Sum of Vehicles Entering Intersection, PM Peak Hour

1995 % Growth 1998 % Growth
Route 9 at: 1987 Actual? Projected | (from 1987) Actual?® (from 1987)
Overbrook Drive 4791 5390 12.5% 4488 0
Oak/Westgate 4317 4857 12.5% 4397 1.9%
Kingsbury Street 4646 2179 11.5% 4922 5.9%
Worcester Street 4847 5397 11.3% 4801 0
Oakland Street 4441 5040 13.5% 4705 5.9%

YSource: The Route 9 Corridor: Wellesley, Natick, Framingham, Southborough, CTPS,
September 1992.
?Source: Current traffic counts and adjusted recent counts

self-regulating to some extent along Route 9: that is, delays at upstream signalized intersections
tend to result in metered peak-direction flows of vehicles, which, once released by a green light,
then arrive in bunches at downstream intersections. At these downstream intersections, the main-
line flows receive most of the signal “green time,” with delays experienced primarily by side-street
traffic trying to turn onto or cross Route 9. These individual side-street movements may operate at
low levels of service, but tend to involve small numbers of vehicles. This is true, for example, for
left turns from Overbrook Road to Route 9 eastbound and for movements from Worcester Street to
Route 9 in both directions. Queue analysis for Route 9 traffic at these intersections indicates that
long vehicle queues or platoons tend to develop that move along Route 9 from signal to signal. The
Route 9 queue analysis is summarized in Table 2-3.

Analysis was also performed at unsignalized intersections along Route 9 within
Wellesley (Table 2-4). Not surprisingly, locations where the predominant or only movement is a
right turn out of a minor street operate at generally adequate levels of service (typically C-D
range). Exceptions to this are observed at the intersection of Grantland Road and the Route 16
service road (Worcester Street) with Route 9 eastbound, and at William Street, especially during
the PM peak hour. The unsignalized level of service analysis methodology does not adequately
capture the complex geometry of the circumstances at either of these intersections; therefore, the
poor quality of operation at these two intersections may be underestimated by these analyses.

At locations where the predominant movements include left turns across Route 9 traffic, operations
are typically at level of service F, indicating very long waits for gaps to service emerging vehicles.
This is noted particularly at the two U-turn slots near Kingsbury Street, where turning demand is
high enough, and acceptable gaps for vehicles few enough, that long queues develop during peak

CTPS 9 95



TABLE 2-2
Level-of-Service Analysis at Signalized Intersections

1987 Base
1998 Existing Conditions Conditions*
AM Peak PM Peak PM Peak
Hour Hour Hour
Delay Delay Delay

Route 9 at: Movement LOS | (sec)| LOS| (sec)| LOS| (sec)

Route 9 eastbound L D 29 D 31 [GNEE B e

Route 9 eastbound T D 33 B 11 B

Route 9 westbound L D 32 B 11 D
Overbrook Drive

Route 9 westbound TR B 7 © 17 C

Overbrook Drive southbound LR Eo s D 31 [ES b

Overall C 22 B 15 C 20

Route 9 eastbound L D 3¢ D 29 | VHI S

Route 9 eastbound TR C 18 A 3 A

Route 9 westbound TR D 27 D 33 B
Fire Station _ _

Worcester Street northbound LTR D 29 ESEa 058 Les Fha

Fire Station southbound LR @ 25 D 27 C

Overall C 22 C 21 B 9

Route 9 eastbound TR D 31 B 9 -

Route 9 westbound TR B 9 D 29 -
Oakland Street | Oakland Street northbound LTR D 25 C 21 s

Oakland Street southbound LTR C 20 C 18 -

Overall L& 21 ¢ 20 B | (n/a)

Shading denotes unacceptable delay

L = Left turns, T = Through movements, R = Right turns

YCalculated using 1994 Highway Capacity Software, version 2.g.
?Calculated using CINCH based on 1985 Highway Capacity Manual; results not comparable to 1994
Highway Capacity Software.
*Assumed improvements include 3 through lanes each way with turning lanes.

(n/a) = not available.
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TABLE 2-3
Average Queue Lengths at Route 9 Signalized Intersections
with Existing Traffic Yolumes*

Signalized AM Peak Hour PM Peak Hour

Intersection Route 9 EB | Route 9 WB | Route 9 EB | Route 9 WB
1. Overbrook Road 1,250 ft. 490 ft. 670 ft. 890 ft.
2. Fire Station 1,070 ft. 980 ft. 360 ft. 1,410 ft.
3. Oakland Street 1,100 ft. 570 ft. 600 ft. 1,100 ft.
4. Harvard Pilgrim 670 ft. 450 ft. 440 ft. 540 ft.

*2 lanes each way except at Harvard Pilgrim (3 lanes each way)

periods. The level-of-service methodology yields 95™_percentile queue lengths6 on the order of
15—19 vehicles during the predominant peak periods for each U-turn direction.

While the longest queue observed during the data-gathering period was 9 vehicles, it is
not unreasonable to expect that queue lengths of more than 10 vehicles may occur. At some
locations, the difficulties experienced by vehicles turning right onto Route 9, or vehicles trying to
make U-turns across the median, may be ameliorated by the existence of an upstream traffic
signal. The signal stops main-street traffic, creating periodic interruptions in flow downstream.
These interruptions become gaps or intervals that can be used by vehicles at downstream
driveways or intersections to enter or cross Route 9 before the next traffic platoon is released by
the signal. This effect presently occurs just east of Overbrook Road for eastbound traffic,
benefiting driveways and streets on the south side of Route 9. It also occurs just west of the
signal at the Harvard Pilgrim site, benefiting Minuteman Lane and other driveways on the north

side of Route 9.

Finally, level of service analysis was applied at the three interchanges located along
Route 9 in Wellesley. Because Route 9 speeds are lower than freeway speeds, and because the
Weston Road and Cedar Street interchange ramps do not exhibit the geometric characteristics of
modern-design freeway ramps, ramp analysis was not appropriate at these two locations. Instead,
the junctions of the Weston and Cedar on- and off-ramps with Route 9 were analyzed as
unsignalized intersections. Standard freeway ramp analysis procedures were applied to the I-95

(Route 128) ramps.

8 The vehicle 95®-percentile queue length is the length likely to be exceeded no more than 5 percent of the time,
given the defined flow conditions. This value typically provides guidance to engineers designing left-turn storage
areas, although it is not interpreted as a standard. The queue-length analysis is based on procedures described in
the 1994 Highway Capacity Manual (Transportation Research Board, Special Report 209) and reported as a
standard output from the Highway Capacity Software analysis method for unsignalized intersections.
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TABLE 2-4
Level-of-Service Analysis at Unsignalized Intersections

1987 Base
1998 Existing Conditions Conditions”
AM Peak PM Peak PM Peak
Hour Hour Hour
Delay Delay
Location Movement LOS | (sec)| LOS (sec) LOS
Lexington Road Southbound R B 9 c iy
Northbound R c| 19| B 10
Southbound R B 8 L 11
Oak/Westgate Street
Eastbound L D 25 e S s R e
Westbound L F 166 iESSe E o
U-turn West of Kingsbury Street | Westbound U-turn S 2 IS B
Kingsbury Street Northbound R B S5 A IR R a0
U-turn East of Kingsbury Street | Eastbound U-turn s 73; S et * ‘ . F.'
Old Colony Road Southbound R B 10 C 15
Rockland Street Northbound R |3 15 B 9
Cliff Road Southbound R C 14 D 26
service road E. 1S 8567 C 19
Grantland Road Grantland Road : : F 67 c 19
northbound B E
Worcester Street Bl Ae8067 C 19
eastbound 28 17
Williams Street Southbound R D 22 B 7

Shading denotes unacceptable delay
L = Left turns, T = Through movements, R = Right turns

¥ Performed only at selected unsignalized intersections.
* Very long delay exceeding 3 minutes
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The results of the level-of-service analysis at the interchanges are summarized in Table 2-5.
Several ramp intersections function at low service levels, particularly those on the eastbound side
of Route 9 at both Weston Road and Cedar Street. At the [-95 (Route 128) interchange, the
analysis yields results in the C/D range, suggesting adequate operation at the Route 9 level of the
ramp connections. However, the limitations of this analysis should be noted: Route 9 does not
operate as a freeway, even in the area close to the I-95 (Route 128) interchange. In particular, the
proximity of the Harvard Pilgrim, Sun Life, and William Street driveways and their interaction
with ramp operations are not directly reflected in the procedures used for the analysis.

2.4 CRASH ANALYSIS

Data on crash incidence within the segment of Route 9 studied were obtained from
Massachusetts Registry of Motor Vehicles (RMV) records for the three most recent years
available (1994 through 1996). These data were derived from crash report records submitted by
municipal police departments, the Massachusetts State Police, and other sources. They represent
a comprehensive source of information on reported crashes in the Route 9 corridor.

The data obtained were address-matched, geo-located using Arclnfo, and categorized by type.
Tables 2-6 and 2-7 and Figures 2-12a and 2-12b summarize the results of the crash inventory.

The database shows a total of 954 crashes on or near Route 9 in Wellesley during the
three-year period. Many of these crashes are concentrated at the interchanges and intersections
that were the focus of this study, with the I-95 (Route 128) interchange and the Route 16
(Washington Street) interchange together accounting for approximately one-third of the crashes.

Because of limitations in the way locations are identified, the interchange crash totals
may overestimate the number of crashes that occur on Route 9 itself or its ramps. For example, it
is difficult to separate out those crashes that occurred on the main I-95 (Route 128) roadway
close to Route 9 ramps from those that occurred on Route 9 eastbound or westbound in this area.
1-95 (Route 128) narrows from four to three travel lanes in each direction immediately south of
Route 9; so a large number of rear-end collisions involving southbound vehicles might not be
unexpected here. Unfortunately, the crash records maintained by the RMV do not allow for a
finer breakdown of crash locations than the identification of closest intersection or interchange.

The crash data for the study-area interchange/intersection locations at which the crash
total over three years was 20 or more will be discussed below (one intersection that was
eventually selected for development of improvement concepts, Oak/Westgate Streets, is not
included, as the crash total was eight). Tables B1 through B9, in Appendix B, present additional
information at each of these locations. Preliminary to discussing individual intersections, the
following remarks and observations should be made.

Evaluation of the frequencies and types of crashes provides clues for improving safety at
particular locations. There are automatic approaches for dealing with different types of vehicular
crashes, but some types of problems do suggest certain classes of solutions. For example,
situations or locations where angle-type collisions are frequent may be improved by
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TABLE 2-5

Level of Service Analysis at Interchanges¥

1998 Existing Conditions

AM Peak PM Peak
Hour Hour
Delay Delay
Location Movement LOS| (sec)| LOS | (sec)
Westbound on-ramp — West side* @ 17 C 18
Egg}f 9 Ramps at Weston  ['wethound on-ramp — East side” D 26 AP R
Eastbound on-ramp” SIS D 24
Weston Road northbound A 5 A 4
Weston Road/Ramp Weston Road southbound B 6 B 5
Junction (North side) Eastbound ramp D e TR T T R
Westbound ramp/Cleveland Road L F5029 EilRsea7
Weston Road/Ramp Weston Road northbound B ] A 5
Junction (South side) Eastbound ramp o Bale [RaEE 53229
Route 9 ramps at Cedar Westbound— West side” C 13 D 26
Street Westbound — East side” C 19 [BREEE 103
Eastbound” oo | R SRR B S 8T
Cedar Street/Ramp Eastbound ramp B| 92 [BhEEg
Junction (North side) LA I
Cedar Street northbound 3 B B 10
Cedar Street/Ramp Cedar Street southbound B 13 B 5
Junction (South side) T C 5 R * .
Westbound ramp C 17 JEH LR,
Westbound — West side G . C B
[-95/Route 128 ramps at Westbound — East side C . C ¥
Route 9 s
Eastbound — West side C " D )
Eastbound — East side C i C o

Shading denotes unacceptable delay

L = Left turns, T = Through movements, R = Right turns
*imited or no acceleration lanes; therefore, analyzed as unsignalized intersections.

¥No direct comparison possible with 1987 results because of differences in analysis methodology; I-
95/Route 128 not analyzed in earlier report.
*Not applicable for ramp analysis.




Route 9 Corridor Study in Wellesley

TABLE 2-6
Number of Recorded Crashes at Selected Intersections, by Year

Number of Crashes?

Year
Route 9 at: 1994 1995 1996 TOTAL
Route 128 48 57 60 165
Route 16 41 53 63 157
Weston Road 18 19 22 59
Kingsbury Street 8 13 28 49
Cedar Street 22 8 14 44
Oakland Street 10 12 12 34
Grantland Road 4 12 7 23
Overbrook Drive 2 13 6 21
Audubon Road 2 2 6 10
William Street 6 3 11 20
Oak/Westgate Street 2 2 4 8
Lexington Road 2 2 2 6
Dearborn Street 2 1 2 5
TOTAL 167 197 237 601

YSource: Mass. Registry of Motor Vehicle data, from CTPS GIS.

clearer signing, simplified geometry, improved sight distance, installing traffic signals, or
providing signal improvements such as exclusive turning phases or more reasonable timings.
Locations characterized by rear-end collisions may benefit from improved sight distance, better
advance warning of signals or queued conditions downstream, and improved signal sight lines.
Where collisions occur on ramps or driveway approaches entering congested roadways,
providing longer acceleration areas may permit easier entry. Also, traffic signalization strategies
may be used to create gaps for minor-street traffic to enter the highway at regular intervals.
However, the matching of solution approaches with particular problems must be done on a
location-by-location basis, and the only certain way of ascertaining whether a particular
approach will have a measurable effect on safety is to try it.

Table 2-8 presents estimated crash rates, calculated as a function of the total volume of
traffic served at individual intersections and expressed as number of crashes per million entering
vehicles. At one time, the state maintained a list of statewide average crash rates, which
provided a benchmark for evaluating crash experience at particular locations compared with
statewide levels. These rates are no longer maintained. However, the calculation of crash rates
weighted by traffic volumes still provides a reasonable basis for comparing different locations’
crash experience weighted by exposure.
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weighted by traffic volumes still provides a reasonable basis for comparing different locations’
crash experience weighted by exposure.

TABLE 2-7

Total Recorded Crashes in Study Area, by Type (1994-1996)¥
Collision Category Number % of Total
Rear-end collision 552 58%
Angle collision 235 24%
Head-on collision 14 1%
Other/not recorded 155 16%
TOTAL 954
Severity Class Number % of Total
Fatal 1 0%
Hospital 20 2%
Other injury 305 32%
Prop. damage 628 66%
TOTAL 954

¥Source: Mass. Registry of Motor Vehicle data, from CTPS GIS.

Based on this ranking, the Route 9/Route 16 interchange area was identified as the
highest crash location in the study area, followed by the I-95 (Route 128) interchange area and
the Weston Road interchange. It is not surprising that these interchange locations should have
higher crash incidence than simple intersections: each interchange effectively represents at least
three or four separate “intersections” handling large volumes of traffic. This is particularly true at
the [-95 (Route 128) and Route 16 (Washington Street) interchange areas, both of which handle

many complex movements.

The signalized intersections in this corridor did not appear to fare badly when their crash
experience was examined in terms of traffic volume exposure. Oakland Street crashes may be
attributable in large part to sight distance limitations which give rise to rear-end collisions; while
the data for the Overbrook Road intersection suggest it may not experience crashes at a level
which is out-of-scale for this type of intersection. The unsignalized intersections at Kingsbury
Street, including the U-turns, and at Grantland Road appeared to be locations where design
improvements might yield significant benefits in terms of crash reductions. In the following
series of discussion of individual intersections, the intersections are in descending order of total
number of crashes.

2-29 CTPRS



AUo[0)) PIO 03 QALI(J JO0IqIAQ

196-P66T ‘SIBUBYDIIU]/SUONIISIAU] J& SIYSEI) dYJeL], [e10],

eI~ ANDIA

181580.0M

> 18410

b P40 rm——

0 uo-peay AiBi

v e)buy, pus-ieay

§ | pue-reed 15 AingsBury
Y %
- |*ﬁv.( .r.

’ b3 ak. 4
SID Sd.LD Wiolj ‘S3[ONYaA 1030

o

e

()

W 30
/ \, o

uo-peaH

a|Buy
pus-ieey
1S aebisap
AS ¥e0

Py

i

b5

»h,mwmw.m mmmz mmn.ﬁromv.\

peoy Auo[o)) PIQ 01 PeOY PRYSUBIA {6 u.:_cm.

- . 7 Py S ] Mayy
X ajeag 7 Ff3 lugg,
On_n P wn.‘nm
2 10N P
; ,,. % | 4 BUYIO
ey } \
e %.\ . 0 uo-peeyH
Mopg, - .
e \ %l e a|Buy
¢l | pus-leay %,.,%ﬂ
PY qooiqienp P
= 11
/¢

SEINTe)
uo-pesyH

ajbuy |
pus-reay

pus-ieay

PYH uolsapm

1 py uoibuixen

% P
} ‘uospIEg

i

qI2AQ) 16 IN0Y




13913 WBI[[IAA 0) PBOY MEYS
196-P661 ‘SIBUBYIINUI/SUOI)IISIIIUT B SaYseI)) e, [e10],
qQzI-7 ANOII

~'SID Sd1D woxy

'SIYAA 10JOJN JO A1SIZNY "SSEIN :301n0g)’
w\ : S Zr

JEINTS)
£ uo-peeH
L S hle) 8uio a|buy |
0 uo-pesH uo-pesH pus-reay
t 8|Buy 8|Buy 1S 1epa)
SL | pus-ieay . pus-reay
1S wennm ™ . (821 1) s6-1

BUI0 ot 10 |
uo-pesy o1 uo-peeH |
9t a|buy
00}| Pus-teay
NS uoibuysem) |

€ a|buy [i
6l | puse-ieay

PH puejiuesn

BYlo

L
uo-peay 3 uo-pesp
a|Buy 0 ajbuy
pus-leay 4 pus-ieay

PH HIID

1S puepieg

PEOY UOSISWE 0} PROY MBS 6 IN0Y




Route 9 Corridor Study in Wellesley

TABLE 2-8
Crash per Million Annual Entering Vehicles (1994-96)
Location Crash
Route 9 at: Category Rate
Worcester Street (Route 16) I 2.58
I-95 (Route 128) I 1.86
Weston Road I 1.02
Kingsbury Street u .89
Grantland Road U .82
Cedar Street I .69
Oakland Street S .63
William Street U 48
Overbrook Road S 40

I = Interchange
S = Signalized intersection
U = Unsignalized intersection

2.4.1 1-95 (Route 128) Interchange

As discussed above, it was unclear how many of the 165 crashes identified at the location
“Route 9 and I-95 (Route 128)” were related to interchange operations. However, from the
directional data recorded in the crash statistics, over one-third of the crashes recorded in this area
(59 of 165) involved two or more vehicles traveling southbound, most likely on I-95 (Route
128). An additional 33 crashes involved two or more vehicles traveling northbound, again most
likely on I-95 (Route 128). A comparatively small number involved pairs of vehicles traveling
either eastbound or westbound (18 in each direction), and therefore likely to be located on Route
9 itself.

As can be seen in Figure 2-12b, rear-end collisions were by far the most common in this
area, with angle collisions making up fewer than half the number of rear-end crashes. Rear-end
collisions on Route 9 at this location may be attributable to unexpected vehicle queues extending
back from downstream traffic signals, as well as to vehicle queues on the Route 9 ramps
awaiting gaps in Route 9 traffic.

2.4.2 Route 16 (Washington Street)

Like the I-95 (Route 128) interchange area, this interchange comprises a number of
different traffic intersection locations with different characteristics. Of the 157 crashes reported
in this general area:
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e 100, or 64 percent, were rear-end collisions; 46, or 29 percent, were angle collisions.

e 7 involved pedestrians.

e 73, or 46 percent, occurred at a traffic signal (it is not clear how many were at the
signal in front of the fire station), while 13 occurred at stop or yield signs.

e 8involved vehicles which hit roadside objects, including a guardrail, signpost, utility
pole, or other object.

e 66 involved two or more vehicles traveling eastbound; while 55 involved two or more
vehicles traveling westbound.

Vehicle queues at the Route 9 traffic signal, unexpected by approaching motorists,
especially in the eastbound direction in the morning, probably contribute the greatest share of
crashes recorded at this location; sight distance limitations, the grade and resulting high speeds
on the eastbound approach, and the lack of warning signage are probably factors here. In
addition, Worcester Street, connecting Route 9 with Route 16, is a short two-way street with
parking and sidewalks on both sides which stores vehicle queunes waiting at the Route 16 traffic
signal in a single lane. Because several hundred vehicles typically enter Worcester Street from
Route 9 during both peak hours (over 400 were noted in the PM peak hour), Worcester Street
regularly backs up as far as, or into, the Route 9 eastbound approach, a condition conducive to
rear-end collisions.

2.4.3 Weston Road

Like the I-95 and Route 16 interchanges, the Weston Road interchange contains
numerous potential conflict points for vehicles and it is difficult to pinpoint the locations and
specific causes of crashes from the summary crash database. As at those other two interchanges,
the greatest number of crashes were rear-end collisions. Twenty of the 59 crashes involved two
or more eastbound vehicles; 22 occurred at stop-sign-controlled locations. At least 13 involved
turning vehicles, while 12 vehicles were reported to be “slowing down or stopping” when the
crash occurred. Three of the crashes here, involved pedestrians—but these may have occurred
off Route 9 itself, in the vicinity of the small commercial establishments at the base of the
westbound on- and off-ramps.

The limited sight distance, steep ramp grades, and interaction with driveways on the
eastbound on- and off-ramps are likely contributing factors in crashes at this location. On the
westbound side, confusing channelization, and activity at the driveway/parking area for the Fells
Market and other establishments, may contribute to crashes as well.

2.4.4 Kingsbury Street

Of the 49 crashes recorded at this location, 35 percent or 17, were angle collisions. Of the
total, 32 crashes involved at least one eastbound vehicle; 24 of these involved two or more
vehicles both reported as traveling eastbound. Eastbound vehicles also accounted for most of the
angle collisions at this location; these vehicles probably included a number which turned into the
eastbound roadway using the U-turn bay, then tried to change lanes in a short distance in order to
turn right into Kingsbury Street. In contrast, most of the crashes in which westbound vehicles
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were involved were rear-end collisions. In 11 of the total crashes, vehicles hit roadside objects
(guardrail, curbing, etc.). '

2.4.5 Cedar Street

As at the other locations, the greatest number of crashes reported here were rear-end
collisions. Slightly more crashes occurred in the eastbound direction (20), than in the westbound
direction (14). Nine of the reported crashes occurred at stop signs, including 4 in which vehicle
queues on ramps caused rear-end crashes at a stop sign. It is worth noting that total crashes at
Cedar Street did decline in 1995 and 1996, compared with 1994, suggesting that the
improvements made here in recent years may have had some crash reduction benefit.

2.4.6 Qakland Street

Of the 34 crashes that occurred in the vicinity of the Route 9/0Oakland Street intersection,
almost 60 percent (20) were in the westbound direction. Rear-end crashes comprised just over
half the total (19), while 16 crashes involved vehicles hitting roadside objects, including utility
poles, guard rail, curbing, or the stone walls on both sides of Route 9. Limited sight distances
associated with curvature in both horizontal and vertical geometry are clearly key factors in crash
incidence here.

2.4.7 Grantland Road

The proportion of rear-end crashes at this location is 83 percent of the three-year total of
23 crashes, with all but two involving eastbound vehicles. The intersection of two minor streets
at the entrance to Route 9 eastbound, with two stop signs, is a confusing situation for motorists;
the poor sight distance and limited acceleration area on Route 9 eastbound itself are probable
contributors to crash incidence here.

2.4.8 Overbrook Road

Two-thirds of the 21 reported crashes at this intersection involved westbound vehicles,
and two-thirds were rear-end collisions. Only two crashes involved turning vehicles; in one, a
vehicle turning right from Route 9 onto Overbrook hit a parked car.

2.4.9 William Street

Virtually all crashes reported at this location involved vehicles headed westbound on
Route 9, or southbound—presumably the latter are vehicles exiting the Wellesley Office Park
driveway. Of the 20 total crashes, 15 were reported as rear-end collisions. It appears that 7 of
these involved only Route 9 westbound vehicles; they may be associated with the long steep
grade of Route 9 at this location, and changes in vehicle speeds close to ramp entry decision
points. The remainder of the rear-end crashes probably involved at least one vehicle entering or
exiting William Street, or vehicles on the ramp from Chestnut Street. The structure of the
database does not permit more precise identification of these movements.
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2.5 OPPORTUNITIES FOR TURNING TRAFFIC

As Route 9 in Wellesley is a divided highway but not a limited-access highway, many
abutter sites have driveways with direct access onto Route 9, although most of these allow right-
turn movements only. Many of these driveways represent the only access available for their
sites’ users. Route 9 provides cross-median access at a limited number of locations, as listed in
Table 2-9. These opportunities for cross-median access (left turns, U-turns, and direct crossing
traffic) include a mix of interchange ramps, at-grade signalized intersections, and unsignalized
left/U-turn median openings.

The longest segment without opportunities to make left turns or U-turns occurs between
Route 16 and the Cedar Street interchange (almost 1.5 miles in the eastbound direction). The
second-longest segment occurs between Kingsbury Street and the Grantland Road intersection,
(about 4,300 feet in the eastbound direction). To our knowledge, there are no guidelines suggesting
maximum desirable lengths of unbroken medians. It is usually recommended that the number of
allowed median breaks be limited to the extent possible without severely impeding access, for
reasons of safety as well as traffic progression on relatively high-speed roadways such as Route 9.

The highest volumes of cross-median movements were observed at the Kingsbury Street U-
turns in both directions (118 eastbound, 192 westbound), and at Overbrook Road in the eastbound
direction (126). All of these volumes were observed during the PM peak hour. Cross-median
movements cannot be easily distinguished at interchange locations, because they are included in
total ramp volumes; but it is not unreasonable to expect that reasonably high proportions of U-
turning or left-turning traffic also use the Weston Road and Cedar Street interchanges to make
these moves. This would generally represent an acceptable use of interchange ramps; in these
cases, however, it must be considered that the existing ramps are of old-fashioned and substandard
design. Likewise, U-turns at Overbrook Road generally appear to operate safely because of the
existing traffic signal, although they do result in delays to through traffic.

The U-turn operations at Kingsbury Street involve high volumes of turning traffic, and
high volumes and speeds of opposing Route 9 traffic. Recent crash history suggests that the
Kingsbury Street U-turns warrant improved control, through geometric changes, signalization, or
other means. In addition, the intersection of Oak and Westgate Streets with Route 9 may also be
a candidate for improved controls.
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Cross-Street

QOak Street, Natick
Overbrook Drive

St. James' Church
Weston Road
Oak/Westgate Street

WB to EB U-turn/
Kingsbury Street

EB to WB U-turn/
Kingsbury Street

Cliff Road

Route 16/Fire Station
Grantland Road/WB off
Oakland Street

Cedar Street

Harvard Pilgrim

Chestnut Street, Newton

TABLE 2-9
Distances between Successive Opportunities to Cross Route 9 Median

Distance
Between
QOpportunities, ft.

Left Turn or U-Turn Possible?

1,750
1,660
1,570
3,030

2,230

870

3,810
490
1,460
730
5,450
2,180

3,200

Eastbound Westbound

Direction Direction

Yes Yes

Yes Yes

-- Yes

Yes Yes Interchange*

Yes Yes

- Yes

Yes 24

- . / .

Yes -- Interchange*

-- \ Yes Interchange*
A

. / i} C

Yes Yes Interchange*

Yes Yes

Yes Yes Interchange*

* Turns via ramps (or local streets functioning as ramps)

AB C=1" 72" 3" Jongest intervals between median openings



3 DEVELOPMENT OF IMPROVEMENT CONCEPTS

The results of the existing-conditions analysis led to the selection of eight problem
locations for which improvement concepts would be developed in this study. The locations are

the intersection of Route 9 with:

e Overbrook Drive e Grantland Road
e Weston Road e (Qakland Street
e QOak/Westgate streets e Cedar Street

¢ Kingsbury Street e William Street

This chapter presents the improvement concepts that were developed to address the
congestion and safety problems at the problem locations. For each location the results of the
existing conditions analysis are given and the improvement concepts are described. For each
improvement concept, the objective is clearly stated, any impact on safety or on ease of access to
properties is defined, and any land-takings required are described.

During the development of the improvement concepts, MassHighway and the town of
Wellesley reviewed them in their preliminary stages, and the issues they raised were addressed.
Some of the concepts presented in this chapter also reflect input given by citizens at three public
meetings, one at which the study was introduced and two at which the concepts chosen to be the
recommendations of the study were presented (minutes of the meetings are provided as
Appendix A of this report).

3.1 OVERBROOK DRIVE INTERSECTION

At this location, the existing-conditions analysis indicates that both eastbound and
westbound Route 9 traffic operates at acceptable levels of service, LOS D or better. However,
Overbrook Drive’s southbound left- and right-turn traffic operates only at LOS E or worse during
the AM peak hour. During the three-year period 1994-96, 21 traffic crashes occurred at this
intersection. The two improvement concepts developed for this intersection are described below.
The traffic volumes projected to result from each concept are given in Figure 3-1.

3.1.1 Concept 1 - Remove Traffic Signal and Close Median

One of the improvement concepts investigated for this intersection is to remove the
existing traffic signal and close the median opening. The objective of this modification is to
improve traffic operations and safety at this location by eliminating left turns from both Route 9
and Overbrook Drive. With this modification, only right turns would be permitted from
Overbrook Drive to Route 9 westbound. Former left-turn traffic from Overbrook Drive would
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have to travel west to Oak Street in Natick to go eastbound on Route 9. Also, former Route 9
eastbound left-turners and westbound U-turns would have to turn at Weston Road or Qak Street.

Closing the median would significantly reduce accessibility for the abutting properties on
Route 9. The Oak Street intersection is already congested, operating at LOS F; rerouting
. additional traffic through it would worsen the existing conditions. The nearest turn point, Weston
Road, is three quarters of a mile to the east, an interchange of substandard design, and a high-
crash location. Although this concept would reduce delay on Route 9, its impact on Overbrook
Drive would be undesirable, considering the detours (which create more delay) and reduced
accessibility.

This modification would improve traffic operations on Route 9, reducing delay by
eliminating interruptions of its traffic. The right turns from Overbrook Drive would operate at an
acceptable level of service (LOS C) during the peak hours (Table 3-1). The impact of this
modification on safety would be beneficial, as two-thirds of the crashes at this location were
rear-end collisions, a common type of crash at congested signalized intersections. However, the
detours and accessibility disadvantages would most likely outweigh the advantages of this
concept, especially if Weston Road and/or Oak Street were not improved first.

Implementing this concept would not require any land-takings. It would not have any
adverse impacts on the environment, because the suggested modification affects only the turning
movements, which form a small proportion of the Route 9 traffic. Construction costs, which
include closing the median, removing the signal equipment, installing new stop signs at the
Overbrook Drive’s approach, and maintenance of traffic flow during construction, are estimated
at $50,000.

3.1.2 Concept 2 - Interconnect Traffic Signals at Overbrook Drive in Wellesley and Oak
Street in Natick ‘

Another improvement concept developed for Overbrook Drive intersection is to
interconnect the traffic signal at Overbrook Drive in Wellesley with the signal at Oak Street in
Natick (Figure 3-2). The objective of this modification is to improve traffic operations on Route
9 by reducing delays and stops. MassHighway is studying the Oak Street intersection for traffic
and safety improvements. These two intersections are less than 2000 feet apart. Treating them as
a system rather than individual intersections would be advantageous. Additional modifications
include lengthening the Route 9 eastbound left-turn bay at Overbrook Drive to accommodate at
least five vehicles and improving the drainage at the intersection.

The impact of these modifications on safety would be beneficial; as traffic on Route 9
would be stopped less frequently, rear-end collisions would be reduced. Lengthening the
eastbound Route 9 left-turn bay would prevent its traffic queue from extending into the main
travel lanes. With traffic sensors, signal coordination, and improved signal timings, traffic
operations at this intersection would be more efficient and acceptable (LOS D or better) during
the peak hours.
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TABLE 3-1

Level of Service Analysis at Overbrook Drive Intersection

After Implementation of Improvement Concepts
(Existing [1998] Travel Demand Assumed)

AM Peak Hour | PM Peak Hour

Delay Delay

Concept Movement LOS (sec) | LOS (sec)

1 — Close median break Overbrook Dr southbound R C 12 C 16

Overall A 1 A 1

2 — Interconnect traffic Rte 9 eastbound L D 35 D 30

signals at Overbrook Rte 9 eastbound T L 16 B 10

Drive in Wellesley and Rte 9 westbound L D 30 C 23
Oak Street in Natick Rte 9 westbound T A 4 B 9].

Overbrook southbound LTR D 36 D 32

Overall B 12 B 10

L = Left turns, T = Through movements, R = Right turns

Implementing this concept would not require any land-takings or have any adverse
impacts on the environment. Construction costs, which include interconnections, new signal
equipment at Overbrook Drive, lengthening of the eastbound Route 9 left-turn bay, drainage
improvements, and maintenance of traffic flow during construction, are estimated at $300,000.

3.2 WESTON ROAD INTERCHANGE

This grade-separated interchange provides access to and from Route 9. Two separate ramps
(located in the northeast and northwest quadrants) are provided for accessing Route 9 on the
westbound side from Weston Road northbound and southbound. Traffic entering and exiting Route
9 eastbound uses a single ramp located in the southwest quadrant. Stop signs control entry to Route
9 from the eastbound on-ramp as well as entry to Weston Road from the eastbound off-ramp. The
existing-conditions analysis indicates that the eastbound-side ramp has a poor level of service (LOS
F) during the AM peak hour. The westbound-side ramps operate fairly well (LOS D or better). All
of the ramps have short deceleration and acceleration lanes, tight curves, and limited sight distance.
This interchange has the third-highest crash total in the study corridor (59 crashes during 1994-96)
and the third-highest crash rate (1.02 per million entering vehicles). The improvements investigated
to address traffic operations and safety at this interchange are described below. The projected traffic
volumes for each of the concepts investigated are given in Figure 3-3.

3.2.1 Concept 1 — Improve Signing on Weston Road Approaches to the Ramps

This concept is to improve signing on Weston Road, particularly on the approaches to the
ramps, and eliminate visual obstructions to improve sight distances. The intent is to improve
safety. The ramp entrances and exits that can be confusing for drivers would be clearly identified
with directional and guide signs.
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The modifications that are proposed in this concept would not reduce delay and would not
impact accessibility in this vicinity. However, they would have a beneficial impact on traffic
safety. No land-takings would be required for these modifications, and they would be expected to
have no adverse impacts on the environment. The construction cost is estimated at around
$50,000, including removing obstructions that block sight distance, installing new road signs,
and maintaining traffic flow during construction.

3.2.2 Concept 2 - Convert Cleveland Road Approach at Service Road (Ramp) to Serve
Westbound Traffic Only

This concept resolves the existing vehicular conflict between traffic exiting Route 9 via
the service road (ramp) in the northeast quadrant and Cleveland Road eastbound traffic. The
proposed improvement would prohibit eastbound traffic from entering Cleveland Road
eastbound from service road. This would be accomplished through installation of a half closure
and “DO NOT ENTER?” signs as shown in Figure 3-4. Cleveland Road would remain a two-lane,
two-way roadway except that its approach at the service road would serve westbound traffic
only; the approach would be controlled by a stop sign. The service road, which handles exiting
and entering Route 9 traffic, would be the major road and would remain uncontrolled.

The prohibition affects mostly Weston Road traffic that is headed for Cleveland Road
eastbound. This traffic, to access Cleveland Road would have to turn at Pilgrim and Elmwood
roads and use the internal street network. With the proposed modifications, traffic safety at the
Cleveland Road intersection would be improved. The projected LOS for the intersection is A, a
desirable one (Table 3-2). The modifications are not expected to affect emergency response
times, as they would allow emergency vehicles to enter Cleveland Road from Weston Road or
the service road. There would be no environmental impacts except for the extra vehicle-miles of
travel resulting from the reduced access to eastbound Cleveland Road. The modifications would
improve traffic safety at the Cleveland and service road intersection by eliminating the vehicular
conflicts. The cost of the improvements is estimated at $50,000.

3.2.3 Concept 3 — Redesign Channelization and Install Traffic Signal

This concept is primarily to redesign and signalize the ramp-Weston Road intersection
north of Route 9 without taking property from or affecting access to residential or commercial
properties (Figure 3-5). Under this concept, both approaches of Weston Road would be widened
to accommodate free right-turns onto the ramps. The northeast quadrant ramp -would serve traffic
exiting Route 9 to Weston Road northbound and Weston Road northbound traffic headed for
Route 9 westbound. Similarly, the northwest quadrant ramp would serve traffic exiting Route 9
to Weston Road southbound as well Weston Road southbound traffic headed for Route 9
westbound. The proposed signal would operate satisfactorily, at LOS B or better (Table 3-2).

Additional modifications include widening the southbound approach of the ramp-Weston
Road intersection south of Route 9 to accommodate free right turns onto the on-ramp. Improved
signs clearly identifying the ramp entrances and exits on Weston Road and Route 9 are
recommended. This concept’s modifications would not affect businesses in the neighborhood but
would require land taking encroaching on the boundaries of the Overbrook Reservation. The
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Road, to resolve vehicular conflict.

FIGURE 3-4

Weston Road Interchange
Concept 2 - Convert Cleveland Road Approach at Service Road (Ramp)
to Serve Westbound Traffic Only
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'FIGURE 3-6
Weston Road Interchange
Concept 4 - Reconstruct Northwest-Quadrant Ramp to
Handle All Westbound Movements
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These modifications enhance accessibility, as both U-turn capabilities are maintained and
full-protection signal control is given to the high-volume left-turns and U-turns. If only two
through lanes are maintained each way on Route 9, this concept results in poor levels of service
at the intersection: LOS F and LOS D for the AM and PM peak hours, respectively (Table 3-4).
Installing a right-turn bay in addition to the two through lanes in the eastbound direction
improves the LOS to B for both peak hours. The signal installations would potentially result in a
significant improvement in safety by reducing angle collisions through protection of left turns
and U-turns.

No land-takings are required for these modifications (this may not be true if an eastbound
right-turn bay is included), and there would be no negative environmental impacts if
improvements remain within the existing right-of-way. Potential traffic disruptions during
construction, including detours, lane shifting, and reduced speed, are one of the issues associated
with this concept. Construction costs are estimated to be on the order of $500,000, including
intersection geometric improvements, the new traffic signal, and relocation of both U-turn bays.

3.4.3 Concept 3 — Install Traffic Signal, Widen Route 9, and Relocate Both U-Turn Bays
to a Redesigned Kingsbury Street Intersection

This improvement concept is similar to Concept 2, except that U-turns and left turns are
allowed 1n both directions of Route 9 at the intersection with Kingsbury Street. One benefit of
this concept is that it would provide for safer U-turns and left turns at a single location (Figure 3-
12). Because most of the existing U-turn traffic is accessing Kingsbury Street, including school-
related traffic to and from the Wellesley Middle School, installing a signal at this location to
serve all U-turns and left turns would eliminate the existing complex maneuvers.

Also, by providing protected turns, it would enhance accessibility and could significantly
reduce angle collisions. Kingsbury Street’s approach might need to be widened to accommodate
these improvements. The existing median U-turns would be removed, limiting access to
Audubon Road: eastbound Route 9 traffic, to access Audubon Road, would have to make a U-
turn at Kingsbury Street, proceed westbound on Route 9, turn right onto Sprague Road, and
follow the internal street network to Audubon. The median of Audubon Road will have to be
opened at its entrance with Route 9 to allow residents access to both sides. Another shortcoming
of this concept is that during peak periods, right turns from Audubon Road would not be able to
access the left-turn bay for turning onto Kingsbury Street or Route 9 eastbound due to the short
transition distance and queuing traffic. Also students of the Wellesley Middle School would have
to cross seven lanes on Route 9, which is undesirable.

Installing a signal at this intersection, and maintaining an acceptable LOS would require
widening Route 9 in each direction to provide three through lanes and a left-turn bay. The lanes
would taper off to two lanes about 200 feet away. With this design, the intersection would
operate at LOS C during the AM peak and LOS D during the PM peak (Table 3-4). It should be
mentioned that the intersection would operate at a poor LOS (F) during the AM peak hour if a
left-turn bay and only two through lanes were provided in each direction on Route 9.

CTPS 3-22
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Route 9 Corridor Study in Wellesley

This improvement would require some land-takings. Environmental impacts include
reduced buffer and frontage for the abutting properties. Similar traffic disruptions to those of
Concept 2 are associated with this concept. Construction costs, including intersection geometric
improvements, the new traffic signal, and relocation of both U-turn bays, are estimated in the
range of $500,000-$750,000.

3.4.4 Concept 4 — Signalize the U-Turn Bays on Both Sides of Kingsbury Street

The concept would signalize the U-turn bays located on both sides of the Kingsbury Street
intersection, allowing safe, fully protected turns (Figure 3-13). This would increase the safety of
traffic operations without adding a third lane in either direction of Route 9 and without any land-
takings. The existing pedestrian traffic signal at the Kingsbury Street intersection would be retained,
as would be the two through lanes in both directions of Route 9. The Kingsbury Street approach
would remain right-turn only. The proposed traffic signals would be coordinated with the pedestrian
signal at the Kingsbury Street intersection to improve traffic operations and pedestrian safety.

‘ During the AM and PM peak hours, traffic would operate satisfactorily: LOS D or better.
No land-taking would be required, and no negative environmental impacts would result.
Moderate traffic disruptions would be expected during construction, the cost of which is
estimated at $500,000, including the new traffic signals.

3.5 GRANTLAND ROAD INTERSECTION

The existing-conditions analysis indicates that Grantland Road right turns operate at an
undesirable LOS F during the AM and PM peak hours. The service road (Worcester Street) also
operates at LOS F during the AM peak, but during the PM peak it operates well, at LOS C. There
were a total of 23 crashes at this intersection in the three-year period 1994-96. The improvement
concepts developed for this intersection and the vicinity are described below; the projected
traffic volumes are shown in Figure 3-14.

3.5.1 Concept 1 - Close Grantland Road Access to Route 9 and Lengthen Route 9
Eastbound On-Ramp

This concept calls for the following modifications: (1) close Grantland Road access to
Route 9 and (2) lengthen the Route 9 eastbound on-ramp (Figure 3-15). The objective is to
improve both safety and traffic operations. The concept would eliminate the vehicular conflict
point at the intersection of Grantland Road and the Worcester Street on-ramp, provide better
sight distance, and create a longer acceleration lane for the on-ramp traffic. It would also
eliminate the cut-through traffic using Grantland Road to access Oakland Street and the
Massachusetts Bay Community College.

These modifications would impact accessibility for Grantland Road residents. These
motorists would have to reroute to Oakland Street, east of Grantland Road, to access Route 9.
Closing Grantland Road would affect emergency delivery services. It would also require
construction of a cul-de-sac at the end of Grantland Road for turning around. There is no space

CTPS 3-24
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FIGURE 3-14
Grantland Road Intersection: Projected Traffic Volumes
After Implementation of Improvement Concepts
(Existing [1998] Demand Assumed
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FIGURE 3-15
Grantland Road Intersection
Concept 1 - Close Grantland Road Access to Route 9 and
Lengthen Route 9 Eastbound On-Ramp
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available for building this cul-de-sac at the end of Grantland Road. The one-way ramp near
Grantland Road intersection should be examined if it can be realigned and moved towards Route 9
to create more space for the cul-de-sac for Grantland Road. Traffic operations would improve
significantly as a result of these modifications: during the AM and PM peak hours, traffic would
operate at LOS E and LOS C, respectively. Safety benefits could be realized from these
modifications through reduced potential for vehicle conflicts and improved sight distance.

These modifications would require land-taking east of Grantland Road for implementation
and would reduce the frontage to residential buildings in that area. The environmental impacts of
the lengthening would include noise from moving vehicles and the increased travel distance
associated with rerouting Grantland Road traffic. Construction would involve minimal traffic
disruption and detouring, and the estimated cost is $100,000 or less, including closing Grantland
Road, lengthening the on-ramp, and providing pavement marking and signing.

3.5.2 Concept 2 — Lengthen Route 9 Eastbound On-Ramp and Make Geometric
Improvements

This concept calls for the following modifications: lengthen the Route 9 eastbound on-
ramp and make geometric improvements at the Grantland Road and Worcester Street intersection
(Figure 3-16). The objective is to improve both safety and traffic operations. The improvements
would create a longer acceleration lane and improve signing for the on-ramp traffic. A yield sign
is proposed at the on-ramp entrance to Route 9 eastbound. The existing stop signs and flashing
red beacon would be retained. Additional modifications would provide traffic islands and
pavement markings at the approaches of Grantland Road and Worcester Street to channel traffic
and resolve vehicular conflict.

These modifications would not impact accessibility for Grantland Road residents. Traffic
operations would improve significantly as a result of these modifications, but there would be no
impact on traffic delays. Safety benefits could be realized from these modifications through
reduced potential for vehicle conflict.

The modifications would require land-taking and environmental impacts similar to that of
Concept 1 for implementation. Construction would involve minimal traffic disruption and
detouring, and the estimated cost is $100,000 or less, including geometric improvements,
lengthening the on-ramp, and providing pavement marking and signing.

3.6 OAKLAND STREET INTERSECTION

The analysis of existing conditions indicates that this intersection is operating well (LOS
C) during the peak hours. The worst movements (Route 9 eastbound and westbound through
traffic) operate at LOS D. Notwithstanding good levels of service, there were a total of 34
crashes at this intersection in the three-year period 1994-96. The improvements developed for
this intersection primarily address safety problems rather than capacity and are described below.
The traffic volumes under each of the concepts would be the same as the existing volumes,
which are given in Chapter 2.

CTPS | 328
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FIGURE 3-16
Grantland Road Intersection
Concept 2 - Lengthen Route 9 Eastbound On-Ramp and Make Geometric Changes
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3.6.1 Concept 1 - Close Median and Remove Signal

This concept, which the objective of which is to improve safety, would eliminate the
existing traffic signal and close the median opening. With this modification, only right turns
would be permitted from Oakland Street to Route 9 westbound and eastbound. Former left-turn
traffic from Oakland Street northbound would have to travel east to Cedar Street to go
westbound on Route 9. Former left-turn traffic from Oakland Street southbound would have to
travel west to Washington Street (Route 16) to go eastbound on Route 9.

This modification would significantly reduce accessibility for the abutting properties on
Route 9. The nearest turning point for OQakland Street northbound left-turn traffic, Cedar Street, -
is over a mile to the east and is an interchange of substandard design and a high-crash location.
The nearest turning point for Oakland Street southbound left-turn traffic, Washington Street, is
about a quarter of a mile to the west. Therefore, although this concept would reduce delay on
Route 9, its impact on Oakland Street would be undesirable.

This modification would improve traffic operations on Route 9, reducing delay by
eliminating interruptions of its traffic. The right turns from Oakland Street would operate at an
acceptable LOS (C) during the peak hours. The impact of this modification on safety would be
beneficial, as over 50 percent of the crashes at this location were rear-end collisions, a common
type of crash at congested signalized intersections. However, the accessibility disadvantage
would most likely outweigh the advantages of this concept, especially if the Cedar Street
interchange and Route 16 interchange were not improved first. -

Implementing this concept would not require any land-takings; it would not have any
adverse impacts on the environment, because the suggested modification affects only the turning
movements, which form a small proportion of the Route 9 traffic. Construction costs, which
include closing the median, removing the signal equipment, installing new stop signs at Oakland
Street’s approaches, and maintenance of traffic flow during construction, are estimated at
$50,000.

3.6.2 Concept 2 — Improve and Monitor Signs at the Route 9 Westbound Approach

The objective of this concept is to improve safety for westbound Route 9 motorists
approaching the intersection (Figure 3-17). It would consist of the installation of new warning
signs or modification of existing signs to provide better coordination with the traffic signal at
Oakland Street. The improvements would have to be monitored to assess their performance over
time and to make changes when necessary..

These improvements would have no impact on traffic delays or accessibility; however,
they would be expected to improve safety. No land-takings would be involved and no adverse
impacts on the environment would be expected. Construction costs would be minor, estimated at
under $50,000, including improving signs and monitoring results. The impact on traffic flow
during construction would be expected to be negligible.

CTPS 3-30
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FIGURE 3-17
Oakland Street Intersection
Concept 2 - Improve and Monitor Signs at the Route 9 Westbound Approach
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3.7 CEDAR STREET INTERCHANGE

In the three-year period 1994-96, 44 crashes occurred at this interchange, making it a
high-crash location. Three improvement concepts were investigated to address the problems at
this interchange and are described below. Figure 3-18 shows the traffic volumes projected under
each of the concepts.

3.7.1 Concept 1 - Close the Northeast Quadrant Route 9 Westbound On-Ramp from
Cedar Street and Signalize the Ramp/Cedar Street Intersection North of Route 9

The objective of this short-term concept (that is, one that could be implemented relatively
quickly) for the Cedar Street interchange (Figure 3-19) is to improve safety for Route 9
westbound traffic by eliminating the short weave under the bridge by closing the northeast
quadrant Route 9 westbound on-ramp from Cedar Street. The improvements include by
signalizing the ramp/Cedar Street intersection north of Route 9 and coordinating the traffic
signals to improve traffic operations and modifying the ramp in the northwest quadrant for use
by the westbound traffic. Additional modifications include lengthening the westbound on-ramp
in the northwest quadrant.

This concept has significant safety benefits but minimal reduction in traffic delays. The
projected levels of service for both traffic signals on Cedar Street are unacceptable (LOS E or
worse during the PM peak hour, Table 3-5). These improvements would affect accessibility for
the businesses in the northeast quadrant, as the ramp in that quadrant would serve only traffic
exiting Route 9 onto Cedar Street northbound. Access to Barton Road would be retained.

There would be some environmental impacts resulting from pavement widening within
the Rosemary Brook aquifer, near the existing town well. Moderate to major traffic disruption
would be expected during construction, the cost of which is estimated at $750,000, including
signal installation and equipment, modifying the northeast quadrant ramp, and improved signs.

3.7.2 Concept 2 — Replace Interchange with a New Diamond Interchange

This concept, construction of a diamond interchange (Figure 3-20) and, possibly, that
Route 9 be shifted to the north, is a long-term alternative (that is, it would take relatively long to
implement). The objective is to improve safety and traffic operations. It would include a frontage
road on the southerly side for accessing businesses and properties in the southwest and southeast
quadrants. It would require the construction of a new bridge to handle Cedar Street traffic and
access to the businesses located in this area. It would replace the antiquated ramp geometry on
the westbound side with modern, diamond-type ramps that meet the state design standards, and
widen the bridge over Route 9. Part of this concept is to signalize the ramp—Cedar Street
intersection on the north side of Route 9 and coordinate it with the south-side signal to improve
traffic operations and safety. The modifications would improve traffic operations and safety on
the ramps, Cedar Street, and Route 9. It eliminates the short weave under the bridge involving
Route 9 westbound traffic. The proposed signalized intersection on the north side would operate
at LOS C with a five-lane bridge and at LOS F with a four-lane bridge.

CcCTPS 3-32
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Level of Service Analysis at Cedar Street Interchange

TABLE 3-5

AM Peak PM Peak
Hour Hour

Delay Delay

Concept Movement LLOS| (sec)| LOS | (sec)
South-side intersection

Cedar St northbound L A 3 A 4

Cedar St northbound T F| 108 B 9

Cedar St southbound L E| 48 A 4

I — Close the northeast quadrant | Cedar St southbound T A 5 RN IS

route 9 westbound on-ramp Ramp westbound LTR D 29 C a2

from Cedar Street and signalize | Qverall E 6O R RAER S
the ramp/Cedar Street North-side intersection

intersection north of Route 9 Cedar St northbound L A 3 D 39

Cedar St northbound T A 5 B 12

Cedar St southbound T A 5 B RN 43

Ramp eastbound LTR A 5 D 36

Overall A 5 D 35
South-side intersection

Cedar St northbound L A 5 A 5

Cedar St northbound T B 13 A 5

Cedar St southbound L C 22 A 5

Cedar St southbound T A 5 B 13

Ramp westbound LTR B 10 B 11

2 — Replace Interchange with a Ramp eastbound L C G c 18

New Diamond Interchange Ramp eastbound TR A 5 B 14

(Five-lane bridge) Overall B 12 B 12
North-side intersection

Cedar St northbound L A 2 B i)

Cedar St northbound T A 4 B 14

Cedar St southbound TR A 5 C 18

Ramp westbound LR D 32 D 37

Overall B 9 C 22

Ramp westbound LR D 26 C 22

3 — Replace existing Ramp eastbound LR C 21 C 20

interchange with a single point | Cedar St northbound L D 27 D 23

urban interchange Cedar St northbound T B 6 B 9

(Five-lane bridge) Cedar St southbound L D 38 & 24

Cedar St southbound T A 4 B 11

Overall B il C 16

L = Left turns, T = Through movements, R = Right turns
Note: Shading denotes unacceptable delay
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Route 9 Corridor Study in Wellesley

This alternative would require land-takings and would impact water resources and
parklands. Some measures would need to be taken to minimize the impacts on water resources
and any other environmental impacts such as on wetlands. This concept includes major
modifications that would impact accessibility. Some businesses’ properties in the northeast
quadrant would have to be taken and driveway access for others relocated. Construction costs,
including building a new bridge, replacing ramps, and installing a new traffic signal and other
equipment, would be high; they are estimated in the range of $10 million or more. Traffic
disruption during construction would include major traffic diversions and delays for both Route
9 and Cedar Street traffic.

3.7.3 Concept 3 — Replace Existing Interchange with an Overpass Single-Point Urban
Interchange

This concept, construction of an overpass single-point urban interchange (SPUI) is a long-
term alternative. The objective of this concept is similar to that of Concept 2. The single-point
urban interchange (SPUI) is a relatively new type of diamond interchange that offers improved
traffic-carrying ability, safer operation, and reduced right-of-way needs under certain conditions
when compared with other interchange configurations. The distinguishing feature of this
interchange is the convergence of all through and left-turning movements into a single signalized
intersection area. The advantage of this feature is that all intersecting movements can be served by
a single signal, with at most one stop being required to pass through the interchange. A traditional
diamond interchange requires two signals, one on each side of the highway.

This long-term alternative would increase intersection capacity and would separate ramp
traffic from traffic accessing businesses in the southwest and southeast quadrants. With an
overpass SPUI, the intersection would operate at LOS D or better, assuming a five-lane bridge.
The lane configuration and assignments would be as shown in Figure 3-21. Traffic operations
and safety, both on the ramps and in the intersection, would be improved greatly. Access to
businesses would be more circuitous with these modifications and include traversing a signal. On
the east side, some land-takings and relocation of some driveway access to businesses would be
required and would impact water resources and parklands.

The cost of construction and its impact on traffic flow are similar to those of Concept 2.
Construction costs, including building a new bridge, replacing ramps, installing a new traffic
signal and equipment, relocating driveways for businesses, and improving access, would be high;
they are estimated in the range of $15 million or more.

3.8 WILLIAM STREET INTERSECTION

In the three-year period 1994-96, 20 crashes occurred at this intersection. Virtually all of
these crashes involved vehicles headed westbound on Route 9 or headed, according to the
records, “southbound”—presumably the latter were vehicles exiting Wellesley Office Park.
Analysis of the existing conditions indicates that William Street has an undesirable LOS (F)
during the PM peak hour. During the AM peak, it operates at LOS D. The problems at this
location are:

3.537 CTPS
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Route 9 Corridor Study in Wellesley

1. The weaving conflicts of traffic movements coming from Route 9 westbound and the
westbound, on-ramp, entering William Street or destined for the Route 128
northbound on-ramp or Route 9 westbound.

2. Similar weaving and merging difficulties involving traffic exiting William Street and
traffic entering Route 9 westbound, both traffic streams having the option of entering
Route 128 northbound or proceeding on Route 9 westbound.

3. Traffic congestion during the PM peak hour.

Three improvement concepts were investigated to address the problems at this interchange and
are described below. Figure 3-22 shows the traffic volumes projected under each of the concepts.

3.8.1 Concept 1 - Formalize Current Temporary Arrangement and Improve Signs on
Route 9 Westhbound

There is currently a temporary arrangement consisting of police details and traffic cone
devices to channel traffic from William Street and to separate it from Route 9 through traffic and
right turns entering William Street. This concept would formalize the current arrangements with
permanent physical modifications: barriers, curbs, and paint stripes (Figure 3-23). Additional
modification includes the installation of new signs or modifying existing signs to warn motorists
of the upcoming William Street intersection. The segment where signs should be improved
extends from William Street eastward along Route 9 to the westbound off-ramp.

These modifications would provide safety levels similar to those of the police-controlled
situation. They would not affect accessibility, impact the environment, or require any land-
takings. There would be no impact on traffic delay. The construction process would have a minor
to moderate impact on traffic flow. The estimated cost of construction is approximately $50,000,
including barriers, curbing, and pavement markings.

3.8.2 Concept 2 — Prohibit Right Turns from Route 9 onto William Street

The purpose of this modification would be to eliminate one weaving movement in the
section of Route 9 between the Ellis Street/Quinobequin Road on-ramp and William Street. The
modification consists of prohibiting, through installation of a raised physical barrier, right turns
from Route 9 onto William Street (Figure 3-24). The recommendations include not only
improvements at the William Street intersection and in the immediate vicinity, but also
improvements that address traffic operations and safety problems at three of the intersections in
Newton that were examined, as some of the traffic headed for Wellesley Office Park uses those
intersections. The recommended improvements are:

1. Prohibit right turns from Route 9 onto William Street.

2. Channel traffic into and out of William Street by constructing a traffic island
(formalizing the channelization currently effected by the police detail).

3-39 CTPS
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Route 9 Corridor Study in Wellesley

3. Install and modify signs on Route 9 westbound to guide motorists to William Street.
4. Signalize intersection of Ellis Street at Route 9 eastbound service road.

5. Signalize intersection of Ellis Street/Quinobequin Road at Route 9 westbound service
road and add a left-turn bay to the northbound approach.

6. Signalize intersection of Chestnut Street at Route 9 westbound service road and add a
left-turn bay to the northbound approach.

The prohibition of right turns from Route 9 onto William Street would require that traffic
from Route 9 westbound destined for William Street exit at Chestnut Street and use the off-ramp.
It is because of the additional ramp traffic resulting from the diversion that CTPS recommends
that the three intersections in Newton be signalized, to address congestion and queues.

The Newton intersections would operate at acceptable levels of service (LOS D or better),
except for the eastbound ramp movement at the Chestnut Street intersection south of Route 9,
which would operate at LOS F during the PM peak hour. The projected delays and levels of
service after implementation of the proposed improvements are shown in Table 3-6. The left-turn
bays would enhance traffic operations for Chestnut and Ellis streets’ northbound through traffic as
well as providing protected/permitted left turns onto the westbound on-ramp. The traffic signals
would also improve safety at the intersections, which presently suffer from poor sight distance.
Elimination of right turns from Route 9 would improve safety at the William Street intersection, as
it removes one of the weaving movements.

No land-takings would be required. The construction cost is estimated at approximately
$1 million, including geometric improvements, signalization and signage. The construction
process would have a moderate impact on traffic flow on Route 9 and at the affected
intersections.

3.8.3 Concept 3-Widen Acceleration Area West of William Street to Provide a Separate
Right-Turn Lane onto Route 128 Northbound

This concept calls for widening the acceleration area west of William Street to provide a
separate right-turn lane onto the Route 128 on-ramp. The idea is to channel the William Street traffic
that is headed for Route 128 so that it stays off of Route 9, in effect providing a two-lane on-ramp to
Route 128 with one lane serving Route 9 traffic and the other serving William Street traffic. The two
lanes would merge into a single traffic lane before entering Route 128 (Figure 3-25).

The modification would improve traffic operations and safety by providing additional area
for the complex weaving movements and thus reducing vehicle conflicts. It would reduce traffic
delay at William Street, which would operate at LOS D. This concept would require land-takings,
possibly including encroachment on Wellesley Office Park. It would have moderate environmental
impacts associated with road widening. Construction is estimated to cost approximately $1.5
million and would have some impact on traffic flow through lane shifting and rerouting.
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Route 9 Corridor Study in Wellesley

TABLE 3-6
Level of Service Analysis at William Street and Newton Intersections

AM Peak Hour | PM Peak our

Delay Delay
Concept Movement LOS (sec) | LOS (sec)
Ellis Street @ Route 9 eastbound service road
Ramp eastbound L B 11 B 16
Ramp eastbound T B 10 C 22
Ellis St northbound T B 20 A 7
Ellis St southbound T C 25 A 1
Service Rd westbound LR A 1 A 1

Ellis Street /Quinobequin Road at Route 9 westbound service road

Ellis St northbound L B 18 B 19

o Ellis St northbound T B 17 B 18

Concept 2 — Prohibit right  "(yinobequin Rd southbound T D 33 | D 40
turns from Route 5 onto Service Rd westbound LTR D 7 D 37

William Street

Chestnut Street at Route 9 westbound service road north of Route 9

Chestnut St northbound L. A 5 A 2
Chestnut St northbound T A 6 A 4
Chestnut St southbound T B 12 A 8
Service Rd eastbound LTR B 15 B 10
Service Rd westbound LTR D 36 B 12
Chestnut Street @ Route 9 eastbound service road south of Route 9,
unsignalized

Chestnut St northbound LTR A 3 A 3
Chestnut St southbound LTR A 4 A 4
Service Rd eastbound LTR D 21 F 8l
Service Rd westbound LTR C 11 C 15

Notes: L = Left turns, T = Through movements, R = Right turns
e Shading denotes unacceptable delay.
e William Street is excluded because the proposed improvements require its traffic to
yield and merge with Route 9 westbound traffic.

3.9 SUMMARY

All of the improvement concepts are summarized in Tables 3-7 through 3-14. Each table
summarizes a location’s modifications, the objective of the improvements, and the impacts, if any,
on accessibility, delay, safety, and the environment. It also notes any land-takings, the estimated
construction costs, and any impacts of construction on traffic flow.
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4 RECOMMENDED IMPROVEMENTS AND IMPLEMENTATION PLAN

The improvements that are recommended by this study for implementation are identified
and described in this chapter; summaries are given in Table 4-1 at the end of the chapter. For
most of the locations, the recommendation is to implement one of the improvement concepts as it -
is described in chapter 3; the descriptions of these concepts that are provided in this chapter
contain the same information as the descriptions in chapter 3, though, in some cases,
recommendations regarding time frame have been added.

The roles of MassHighway, the town of Wellesley, and interested citizens in the
development of the recommendations have been summarized at the beginning of chapter 3.

This chapter concludes with information on the implementation process.

41 OVERBROOK DRIVE INTERSECTION

Recommended Improvements: Concept 2-Interconnect Traffic Signals at Overbrook Drive
in Wellesley and Oak Street in Natick

The recommended improvement for the Overbrook Drive intersection is Concept 2 (Figure 4-1),
in which the traffic signals at Overbrook Drive in Wellesley and Oak Street in Natick would be

interconnected.

The objective of this modification is to improve traffic operations on Route 9 by reducing delays
and stops. MassHighway is studying the Oak Street intersection for traffic and safety
improvements. These two intersections are less than 2000 feet apart. Treating them as a system
rather than individual intersections would be advantageous. Additional modifications include
lengthening the Route 9 eastbound left-turn bay at Overbrook Drive to accommodate at least five

vehicles and improving the drainage at the intersection.

The impact of these modifications on safety would be beneficial; as traffic on Route 9 would be
stopped less frequently, rear-end collisions would be reduced. Lengthening the eastbound Route
9 left-turn bay would prevent its traffic queue from extending into the main travel lanes. With
traffic sensors, signal coordination, and improved signal timings, traffic operations at this
intersection would be more efficient and acceptable (LOS D or better) during the peak hours.

Implementing this concept would not require any land-takings or have any adverse impacts on
the environment. Construction costs, which include interconnections, new signal equipment at
Overbrook Drive, lengthening of the eastbound Route 9 left-turn bay, drainage improvements,
and maintenance of traffic flow during construction, are estimated at $300,000.

4-1 CcCTPS
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Traffic signal

Lengthen the Route 9 eastbound left-turn
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FIGURE 4-1
Overbrook Drive Intersection: Recommended Improvements
Concept 2 - Interconnect Traffic Signals at Overbrook Drive in Wellesley
and Oak Street in Natick
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42  WESTON ROAD INTERCHANGE

This study examined both short- and long-term improvement concepts for the Weston Road
interchange, that is, both concepts that could be implemented relatively quickly and more
extensive modifications that would take relatively long to implement. One possible option was to
recommend implementation of both short-term improvements and long-term ones. At the public
meetings, opposition was expressed to Concepts 2, 3, and 4 in both categories. It is nevertheless
recommended that Concept 5, a long-term improvement, be implemented.

* Recommended Short-Term Improvements: None
It is not recommended that any of the short-term (as defined above) options be implemented.

* Recommended Long-Term Improvement: Concept 5 — Replace Interchange with a New
Standard Diamond Interchange

The Route 9 bridge over Weston Road is due for reconstruction in the near future. It is
recommended that, when this reconstruction takes place, the existing, substandard interchange be
replaced with a modern diamond interchange. The antiquated ramp geometry would be brought
into conformance with design standards. Part of this concept is to signalize the ramp—Weston
Road intersections, and install signs to improve traffic operations and safety. These
modifications would improve traffic operations on the ramps as well as at the ramp—Weston
Road intersections (Figure 4-2). A diamond interchange would significantly reduce the
congestion on the eastbound on- and off-ramps and at the ramp-Weston Road intersection south
of Route 9. The proposed signalized ramp-Weston Road intersections would operate at LOS D
or better if a left-turn bay and a single through lane were provided at each intersection on Weston

Road.

This concept includes major modifications that would impact accessibility. Some businesses and
residential properties in all four quadrants would have to be taken and driveway access for others
relocated. These land-takings and relocations of driveways would also impact water resources,
especially the Overbrook Reservation. Construction costs, including building a new bridge,
replacing ramps, and installing new traffic signals, new guide and directional signs, and other
equipment, would be high; they are estimated in the range of $8 million or more. Traffic
disruption during construction would include major traffic diversions and delays for both Route
9 and Weston Road traffic.
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FIGURE 4-2
Weston Road Interchange: Recommended Improvements

Concept 5 - Replace Interchange with a
- New Standard Diamond Interchange
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4.3 OAK AND WESTGATE STREETS INTERSECTION

Recommended Improvements: Concept 1 — Close Median Break with a Locked Gate or
Mountable Raised Median

The recommended improvement closes the median break in Route 9 with a locked gate or a
bituminous mountable median to eliminate vehicle conflicts involving unprotected left turns and
allows only right turns from Oak and Westgate streets (Figure 4-3). The locked gate or
mountable median would be closed at all times except for emergency uses.

Closing the median would not affect accessibility severely, as the U-turn bays on both sides of
the Kingsbury Street intersection would be signalized; protected turns would then be available in
less than one-half mile in either direction (at Kingsbury Street and at Weston Road). Current
Route 9 eastbound lefts onto Westgate Street would have to proceed to the U-turn bay east of
Kingsbury Street, then make a safe, protected turn there, proceed westbound on Route 9, and
turn right onto Westgate Street. Current Route 9 westbound lefts onto Oak Street would have two

options:

1. Make a safe, protected turn at the U-turn bay west of Kingsbury Street, proceed
eastbound on Route 9, turn right onto Kingsbury Street, turn right onto Linden Street, and
follow the internal street network to Oak Street.

2. Proceed westbound on Route 9 to access Weston Road southbound, and use the internal
street network (Weston Road or Linden Street) to access Oak Street.

At a minimum, the U-turn bays on both sides of Kingsbury Street intersection would need to be
signalized first in order to make this concept a reasonable alternative. The projected levels of
service for the two T-intersections that would replace the existing two-way-stop-controlled
intersection are acceptable, LOS C or better.

No land-taking would be required for this modification, and there would be no adverse
environmental impacts, except for the extra vehicle-miles of travel resulting from the banned left
turns. Very minor traffic disruptions would be expected during construction, the cost of which is

estimated at $50,000.
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FIGURE 4-3 _
Oak/Westgate Streets Intersection: Recommended Improvements
Concept 1-Close Median Break with Locked Gate or Mountable Raised Median
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4.4  KINGSBURY STREET INTERSECTION

Recommended Improvements: Concept 4-Signalize the U-Turn Bays on Both Sides of the
Kingsbury Street Intersection

The improvement recommended for the Kingsbury Street intersection is Concept 4, in which the
U-turn bays located on both sides of the intersection would be signalized to allow safe protected
turns (Figure 4-4).

The concept would signalize the U-turn bays located on both sides of the Kingsbury Street
intersection, allowing safe, fully protected turns. This would increase the safety of traffic
operations without adding a third lane in either direction of Route 9 and without any land-
takings. The existing pedestrian traffic signal at the Kingsbury Street intersection would be
retained, as would be the two through lanes in both directions of Route 9. The Kingsbury Street
approach would remain right-turn only. The proposed traffic signals would be coordinated with
the pedestrian signal at the Kingsbury Street intersection to improve traffic operations and
pedestrian safety.

During the AM and PM peak hours, traffic would operate satisfactorily: LOS D or better. No
land-taking would be required, and no negative environmental impacts would result. Moderate
traffic disruptions would be expected during construction, the cost of which is estimated at
$500,000, including the new traffic signals.

45  GRANTLAND ROAD INTERSECTION

Recommended Improvements: Concept 1—Close Grantland Road Access to Route 9 and
Lengthen Route 9 Eastbound On-Ramp

The improvements recommended for the Grantland Road intersection is to close the Grantland
Road access to Route 9 and lengthen the Route 9 eastbound on-ramp. This concept has more
safety and operational benefits but it also affects emergency delivery services and some
opposition was expressed at the public meetings to this improvement concept.

Closing Grantland Road would resolve the vehicular conflicts at this intersection, eliminate the
stop sign at the Worcester Street approach that drivers do not comply with, and prevent cut-
through traffic from using Grantland Road. However, this measure would affect delivery of
emergency services and lacks space for a cul-de-sac to allow drivers to turn around and change
direction. The one-way ramp near Grantland Road intersection should be examined if it can be
realigned and moved towards Route 9 to create more space for a cul-de-sac for Grantland Road.
Moderate traffic disruptions would be expected during construction, the cost of which is
estimated at $100,000.
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4.6  OAKLAND STREET INTERSECTION

Recommended Improvement: Concept 2 — Improve and Monitor Signs at the Route 9
Westbound Approach

The improvement recommended for the Oakland Street intersection is Concept 2, which would
provide better warning signs for motorists heading westbound on Route 9 (Figure 4-5). New
warning signs would be installed or existing signs modified to increase awareness of the
upcoming traffic signal at Oakland Street.

These improvements would have no impact on traffic delays or accessibility; however, they
would be expected to improve safety. No land-takings would be involved and no adverse impacts
on the environment would be expected. Construction costs would be minor, estimated at under
$50,000, including improving signage and monitoring results. The impact on traffic flow during
construction would be expected to be negligible.

4.7  CEDAR STREET INTERCHANGE

This study examined one short-term improvement concept and two long-term improvement
concepts for the Cedar Street interchange, that is one concept that could be implemented
relatively quickly and two concepts involving more extensive modifications that would take
relatively long to implement. One possible option was to recommend implementation of both
short-term and long-term concepts.

Recommended Short-Term Improvements: Concept 1 — Close the Northeast Quadrant
Route 9 Westbound On-Ramp from Cedar Street and Signalize the ramp/Cedar Street
Intersection North of Route 9

The short-term improvements recommended for the Cedar Street interchange is to close the
northeast quadrant Route 9 westbound on-ramp from Cedar Street and signalize the ramp/Cedar
Street intersection north of Route 9. This concept improves safety for the Route 9 westbound
traffic by eliminating the short weave under the bridge by closing the northeast quadrant Route 9
westbound on-ramp from Cedar Street. Additional modifications include coordinating the traffic
signals to improve traffic operations, modifying the ramp in the northwest quadrant for use by
the westbound traffic, and lengthening the westbound on-ramp in the northwest quadrant.

This concept has significant safety benefits but minimal reduction in traffic delays. The proposed
improvements would affect accessibility for the businesses in the northeast quadrant, as the ramp
in that quadrant would serve only traffic exiting Route 9 onto Cedar Street northbound. The
proposed improvements would impact water resources and includes modifications that would
impact accessibility through relocation of access to some properties in the northeast quadrant.
Moderate to major traffic disruption would be expected during construction, the cost of which is
estimated at $750,000, including signal installation and equipment, modifying the northeast and
northwest quadrant ramps, and improved signs. The short-term recommendations for the Cedar
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FIGURE 4-5
Oakland Street Intersection: Recommended Improvements
Concept 2 - Improve and Monitor Signs at the Route 9 Westbound Approach
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Street interchange should be considered only when the long-term recommendations are expected to
take a long time to implement.

Recommended Long-Term Improvements: Concept 2 — Replace Interchange with a New
Diamond Interchange

The Cedar Street bridge over Route 9 is due for reconstruction in the near future. When this
reconstruction takes place, it is recommended that the existing interchange be replaced with a
modern diamond interchange and, possibly, that Route 9 be shifted to the north (Figure 4-6). The
new interchange would include a frontage road on the southerly side for accessing businesses and
properties in the southwest and southeast quadrants. It would require the construction of a new
bridge to handle Cedar Street traffic and access to the businesses located in this area. It would
replace the antiquated ramp geometry on the westbound side with modern, diamond-type ramps
that meet the state design standards, and widen the bridge over Route 9. Part of this concept is to
signalize the ramp—Cedar Street intersection on the north side of Route 9 and coordinate it with
the south-side signal to improve traffic operations and safety. The modifications would improve
traffic operations and safety on the ramps, Cedar Street, and Route 9. It eliminates the weave
under the bridge involving Route 9 westbound traffic. The proposed signalized intersection on the
north side would operate at LOS D with a 5-lane bridge and at LOS F with a 4-lane bridge.

This alternative would require land-takings and would impact water resources and parklands.
Some measures would need to be taken to minimize the impacts on water resources and any other
environmental impacts such as on wetlands. This concept includes major modifications that
would impact accessibility. Some businesses’ properties in the northeast quadrant would have to
be taken and driveway access for others relocated. Construction costs, including building a new
bridge, replacing ramps, and installing a new traffic signal and other equipment, would be high;
they are estimated in the range of $5 million or more. Traffic disruption during construction
would include major traffic diversions and delays for both Route 9 and Cedar Street traffic.

4.8  WILLIAM STREET INTERSECTION

Recommended Improvements: Combination of Concepts 2 and 3 - Prohibit Right Turns
from Route 9 onto William Street and Widen Acceleration Area West of William Street to
Provide a Separate Right-Turn Lane onto Route 128 Northbound.

The recommendation is to implement both Concept 2 and Concept 3 (Figure 4-7). These
concepts include not only improvements at the William Street intersection and in the immediate
vicinity, but also improvements that address traffic operations and safety problems at three of the
intersections in Newton that were examined, as some of the traffic headed for Wel]esley Office
Park uses those intersections. The recommended measures are:

1. Prohibit right turns from Route 9 onto William Street.

2. Channel traffic into and out of William Street by constructing a traffic island.
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Route 9 Corridor Study in Wellesley

3. Widen the acceleration area west of William Street to provide a separate right-turn lane
onto Route 128 northbound.

4. Install and modify signs on Route 9 westbound to guide motorists to William Street.
5. Signalize the intersection of Ellis Street at Route 9 eastbound service road in Newton.

6. Signalize the intersection of Ellis Street/Quinobequin Road at Route 9 westbound service
road in Newton and add a left-turn bay to the northbound approach.

7. Signalize the intersection of Chestnut Street at Route 9 westbound service road in
Newton and add a left-turn bay to the northbound approach.

Elimination of right turns from Route 9 would improve safety at the William Street intersection, as
it removes one of the weaving movements in this vicinity (Route 9 right turns and Route 9
westbound on-ramp traffic). The prohibition of right turns would require that traffic from Route 9
westbound destined for William Street exit at Chestnut Street and use the service road.

It is because of the additional traffic resulting from the diversion that signalization of the three
intersections in Newton is recommended, to address congestion and queues. The Newton
intersections would operate at acceptable levels of service (LOS D or better), except for the
eastbound service road movement at the Chestnut Street intersection south of Route 9. The left-
turn bays would enhance traffic operations for Chestnut and Ellis streets” northbound through
traffic as well as providing protected/permitted left turns onto the westbound on-ramp. The
traffic signals would also improve safety at the intersections, which presently suffer from poor
sight distance.

Widening the acceleration area on Route 9 west of William Street and constructing the traffic
island would provide a separate right-turn lane onto the Route 128 northbound on-ramp. The
idea is to channel the William Street traffic that is headed for Route 128 northbound so that it
stays off of Route 9, in effect providing a two-lane on-ramp to Route 128 northbound, with one
lane serving Route 9 traffic and the other serving William Street traffic. The two lanes would
merge into a single traffic lane before entering Route 128 northbound. The modifications would
improve traffic operations and safety by providing additional space for the complex weaving
movements and thus reducing vehicle conflicts. The proposed improvements would require land-
takings, possibly encroaching on Wellesley Office Park and traffic disruption during
construction. Construction is estimated to cost approximately $2 million.

4.9 IMPLEMENTATION PROCESS
The town of Wellesley and the city of Newton may request that the Massachusetts Highway

Department assist in the implementation of projects derived from this study. The process is as
follows:'

! The above process assumes that none of the improvements requires environmental impact assessments.
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1. The community must request in writing assistance from the Massachusetts Highway
Department District 4 Director. The letter should include such information as why
improvements are needed, a description of the proposed improvements, and the level of local
support for the project. A copy of the letter should be sent to the Executive Secretary of the
Boston Metropolitan Planning Organization (MPO) as well.

2. The District Office should investigate and review the request and possibly request a Project
Justification Report. It is the responsibility of the community to prepare the report, if
requested, and submit it to the District Office and the MPO.

3. At this point, the community should meet with the District Office and MPO to discuss the
potential priority of the proposed project and plan the remaining steps to complete the
process, including the need to hold an informational meeting to determine the degree of
community support or opposition.

4. 1If the evaluation of the Project Justification Report is favorable and there is local support for
the project, District Office will submit a favorable request to the Project Review Committee
(PRC) of MassHighway. The PRC then determines whether the proposed project is eligible
for federal and state highway funding then MassHighway notifies the community of the

results.

5. Once the proposed project is approved, the community can request that the MPO place the
project in the Transportation Improvement Program (TIP). The project must carry with it
regional benefits and comply with the Regional Transportation Plan.

6. Once on the TIP, the community can prepare the necessary construction documents and
depending on the complexity of the project, submittals may be required at the 25%, 75%, or
100% design phase.

7. MassHighway advertises and awards the project, and issues a notice to proceed to start
construction.

Projects from this study can use funds from a variety of funding categories. It should be noted
that many other projects compete for the same money; therefore, the priority of the project will
determine if it is assigned to a funding category and programmed in the TIP. The funding
categories for which the projects are eligible are:

e National Highway System (NHS) — Funds highway roads classified as principal arterial,
interstate, and connectors to ports and intermodal facilities. Funds can be used for any
type of improvement including new lanes, reconstruction, and resurfacing, and are based
on 80% federal and 20% state share.

e Non-Federal Aid (NFA) - Funds construction, reconstruction, and improvement projects
on roads and bridges in urban and rural areas.
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o Surface Transportation Program (STP) - Funds projects chosen by states and localities
on any roads that are not functionally classified as local or rural minor collectors.

e« STP Earmark (STP O) - A portion of the STP funding earmarked for urban areas with a
population over 200,000 for projects chosen by states and localities for any roads that are
not functionally classified as local or rural minor collectors.

CTPS 4-16



“Sunye)-pue| Aue Jo oAIST[EXD (A[UO UONONISUOD 10] ST USAIT 1500 pajewinss ay ], .

“Sunjiys-aue| pue
SINOJaP UONINISU0D 10[ejA
:uondnasiqy ogeL],

'skeq

wini- 913 Jo uonedo[a
pue ‘[eusis SUJen moau
‘siuawaAoIdir uogoasIayul
Surpnpour saysy 10

‘Kem
-jo-1y3u Sunsixa
3L ER ETEN

s ye|
pue swim-n) pajoatord
Jo uorsiaoxd

ySnoIy) suorsijod
a[ue Suronpal

‘sdoss pue Aefap
201Pal 01 PAABUIPIOOD
2lam seusdis yloq

‘uonsajead Suipiscad

“Fumnye;-pue| Inoym

(t 1d22u0)) uonoesIul
yoang Angs3ury

spuaurasoxdurr £q A193es soaoadur J1 SO ' aerado aqyam seniiqedes winy [ suoneso[ yloq Te sumi 3y} Jo sapIs ylog uo 130§
000'005% 1500 parBUIIST] J11oedwr oN ‘pannbaz suoN Apuesyiugig PINOM UOTII2SIA)U] -n uzsard surejurely -[) J2Jus 10] epLACId | SAuq winj-r) oyl 2z1eusis £mnqgsBuryg
0
SOT 38 e1ado [pim
sojoryaA Surwm) SUONI3sIaIuI [jog
J0 Sunnora: {SUOLIED0] g N0y
SNOJNDI Iay0 0] 9jqereduiod
YJIM PRIBIOOSSE SUOROISIDIUL-]. "s1921s eSS R0 ‘S2OTATIS
“Iounu (1LINA) 10aED pliciicl] T Yum paoeidar S53398 0} PEOY U0ISIAN Aouagrowa 10y 1daaxa ‘(1 1d=ouo))
K1a A ruondnasiy sygear, JO SO[TU-3[IIYBA A19JeS §1 S1UDWAAOW | 2q P[NOM UOTVASISUT | 10 Josns AingsSury asn SSuIss0I0 UBIpaUI [[e | UBIPSW pasiel a|geiunou s193M§
pasearour | - Sururn) payjonuosun pajjonuosun 01 51591 g Aoy 2aambar | Sunuasarxd £q s1o1guoco Jo 21e8 payool e ajedisa
"000°0S$ 150D patewnsy | Joj 1dooxa ‘auon ‘parrnbar suoN JO ucTEUILI|g Kem-1n0q pINoM ueIpaur SUIso[D) 201Y2A MBUILIY | YIlM YB3Iq UBIPSUI 3501 PUE jEQ
“UOTIONLIISU0D
Fuunp suoisIAIp OTjJRI],
ruonydnasig oyjeay,
'PLOY UOISIM U0 ‘(¢ 1deaunyy) a5ueyarajur
'su3ts "UONBAIISY ‘suotnjoun{ papiaoad arom sdeq PUOLIBIP PIEPUEIS MU B
paaoadunt pue “afueyorajur NOOIQIdAQ) "SKEM2ATIP proy uoisap-durer | winy-3aq J1 ‘suonoun( ‘satuzadoad ouBnUIANGD | Yitm 28uBydigjul Sunsixa
puoweIp Mmau ‘a3pug uo syoedur Jo uogedo]aI a1 1 papraoid a1am PROY UOISIA guninge 01 ssaooe 9[QEIISOPUN JNBUTWIID aoe[day w2 Suo
/mau Furpnpour uoryiu ajqeidasoeun pue sfunye) | swm 3] pajosjoad 1 -durei a1 18 (g 0 paonpay ‘ANIqIssaooe 0) dure1 prepuejsqns peoy
8% 11500 pajewnsy Aenuajog | -puepjuesyrusig Juswanoxduir Jofey anoxdun pnom SO 1oedwi pnopm JO 95T 2NUDUODSI(] QUON ;ULID) 1IOYS U0JSIM
"QEISPOIN
suondnasyq oygely,
“Aeq ‘s1nnge
uIni-1J9] punoqisea ayj Jo 10§ [BUCHIPPE 3]T2ID ‘(7 Wdaouon)
SuumpSuay pue ‘efeurerp “Apuanbay | oy Sunnosax aygen ou JoueN ui 1ans JyeQ
quawdinba uonoauuoaraul sso] paddojs are | s1 1Ay ‘uonEUIPIOND pue K2[S3]]ap4 UT 9ALI(]
Surpnjour ‘000'00E S $9]0112A SB *SUOISI[[0I Treusis £q paonpar ‘sdols Jo Jaquinu 5001194 () 1B s[eusis AL
11507) pajewInsy “Joudurt oN ‘panmbai suoN pua-Ieal a3npay sdois pue sfe[aq QUON] put s{ejop 20npay O1}JeI} JOSUUCIAU] | H{00IGIIAQ
wondnasi(q JyjeI L/ 51500 JUITIUOIIAUS] sjuje]-pue] K19ge8 sAep(/a21a1ag AJ11q1s5900 aan23[qO uonedyIpoly | 2dueydrauy
UOIINIISUO)) PHEWNSHY Jo 1240 fasoding fU01J03S XU
spedwy

SHIUAUIAAOIA W] PIPUAWIIOINY

v H'19V.L




“Suryu-pue] AUE Jo JAISN[OX3 A[UO UOTIINISUOD 10] ST UIALS JS00 PAjelInsa YL |

JJEH 122§ WBT{TA
PuE 6 2oy Sunsayje
Junjuys suef Jofey
rnondnasi oyjely,

(001

Jo eare oun) Suruspim
Aempeol pue ‘uonezijeudis
‘SUONEIJIPOW Dawoas
Fuipn[oul ‘a10W I0 UOTjIUL

“Sutuapim peol

, Ared
201350 Aotsaflom

"UOIBZI[BUBLS
ysnoay) ‘suondasiaul
uoIMaN 2]

12 pUE ‘SIUAIAAOW
Sutaeam 12110

103 20eds o uouippe
pUe JUaWIA0W
Suraeam auo jo
UOTBUTWIA YySnory)
‘UOTI23SIANUT 19211§
weliip e K12Jes

"UOIMAN

Ul SUONIISIBIUL 3}

18 pUT 122115 WA
1e Ae[op oyJen 20npar
pnom sjuauraaoxduy
'sananb pue uonsaguod
ssa1ppe 0] pazijeuss
24 01 UOIMAN]

Ul SUOTI0aSIAUT

¢ sannbar uotsaAlp

sjua
-2A0W Furaeam x3dwod
10} B21E [EUCHIpPE
SAPIAOI4 POl DDIAISS
2y IsN pue 19218
MusayD 18 11X3 0] 192115
WBL[[IM T0J paunsap

‘6 N0y Jo JJo sAels
1178y 08 §Z 1 AN0Y
0] papeay s1ieq
O1jjen 1950§ WRITIA
S[auuBYD) 19218
UIBT[[Ip pue durer
-uo umbagoumQy/sig
U22M)aq UONDAS

(gpue g

sidasuoy) punogyuiou
Q71 2IN0Y 0IU0

sue[ win-ysu eredss
e apraoad o3 12ang
WEI[IA JO 15om BaIR
UONIEIZ[A20. UapIMm

PUE 122115 WRT[[IM

ILA PAIBIDOSSE | U0 JUSUIYOBOIOUD ut sjuauraaoxdurr urosj Sunynsar OJE1} PUROQISIM 21 UL JUAWAOUT 0JUO § 2INOY WO 19315
7§ 11500 pajewnsy | 1oedwr aperopory aqissoq juedjiusts | oyyen durel [euonippy 6 anoy Jeyl armbay | Sulavam aue ajeunuiyg swmy S qryeld WETIAL
UOTIINTSU0D '
Summp uotsIaATp "a5pLIq aUR[-G B
a1pyen axnbal pinop, ropnby yoorg yia g SOT e 21erado
suondnusiq syjer], Kretuasoy oy PInOM 3pIs yuIou
JO sauepunoq ay) QY UO UO[IISIANU] ‘§s2008
‘uawdimba uo Suryorooud *SIUAWSAOUI pazreudts pasedoid | pajesofar annbar pinom
pue s[eusis mau ‘sdurer ‘puepired suryel Butavam a3 Yy ‘paaoidun SII0 ‘u2ye) 2q p[nom “(z 1daouo))
Suroeidar ‘o5puq mau v ‘520IN0521 -pue| [enuasod JO UONBUTWNR WOX) | 2q p[nom 122ng 1epa) epenb yseayuou 23ury21a)U1 PUCWEID
SuIpn[oul “210W 10 UOT[IW Ia1EM 0] pue s{BMALID Suninsar sjyauag | uo Se [[am se sdurer ayy oy ut sangadoad *A1oyes pue sucneiado | mou e (im 2FURYDISIUL,
01§ $1500 pajewysy | soedwi [enusaiod JO suoneosoay K1ayes Jueoyuss uo suonesado suyel], S2552UISTI( AWIOS oyyen asoxdur aoeyday ‘uwe) Suog
“2JBIAPOIN
:uondnasiq dgyely,
‘puncquiiou J2ans
"su3ts paAordurr “107inby IEpa7) 0JUO G IN0Y
pue ‘dwrer juerpenb | yooig Krewasoy *08puq 2y) Jopun Sunixe oyyen AJuo JECTIN
1seayuou au) Sutkjrpour umyim Suruapim “12j1nby yooig ucp09s Jumaeam ay) aa19s pinom durex ay) 1epa)) woyy durex
quawdinba pue uoneeisur Juouraaed Areurasoy] ayy JO UCHBUTUI3 UI0J] ‘a8 uetoIaul se juerpenb jseaypiou "28pLiq S1p 19pUN | -UO PUNOQISaM G ANOY
[eusis Supnpout ‘000 0SLS Uim paJRIdosse | Jo sauepunoq oyl Sunpnsal syauaq 23 18 sAe[ap o13EN U Ut sasSAUIST ABIM 21]) BUDBUTII[R jueIpenb 15B2YLIOU 1938
11500 pajeuinsy 1oedunt swog | uo yuswryseoIousg Kieyes enusiog 2ompal jou pnopy | 03 ssad0e joedwit pinop £q Ayoyes anoidurp 1) 25070 [ULIS} LoYS Iepa)
(¢ 1d2ou0D)
suopN :uondnisiq ayjery “101uow pue yoeordde
‘paredisnue punoqgisam ¢ AN0Y 1L BEERHIN
'000°0S$ 11500 Pajewunsi| 1oudut opN "panmbar auopn] JuswaAordur “oeduir on “1oedur] oN -K1ayes aaoxdwy | suSis Suitem aaoxdurg PUEP{EQ
21780 direl 3
“loutul "oygen -UQ § 2)N0y 10] U]
A1ap ruondnasi suyely, PEOY PUBIURID) ‘ANaur0as UONBIS[920. 125U0]
Sunnorar woiy dures paaordwr pue Sunears pue ‘9auwISTp
‘dwrer-uo punoqisea (LINA) [oAED 121[JU0D 3[OTY2A JO *S20IATSS 1y gis Joneq Surpiaoid
6 @moy SuruayiSus] pus JO Sa[IU-A[AIYaA saniqissod pasnpar K1aanap Lousdiaws quiod 101[Ju03 ‘dures-uo punoqises
19218 puepuein Surso pasealaut "pannbai YlIM PAIBIDOSSE ‘awnjoA $109JJT t192NS PUT[HTO 2[21Y2A SunruIwI]? & 2oy uayiSus]
Surpnaut ‘000‘001% o1y Sunnsar 2q pinom Sunyel Kyages ur Juaw pasnpar jo asnedsaq 0] paInoIa SJUApPIsal £q suoneiado oyyyen puE g 2100y 01 §53208 peoy
11500 pajelunsy 10edut fewrury -pue| JRWIUIA -onoxdur jueoyugig SOT paaoadury prOY puBpuEIn) pue Ajejes aacidwy | peoy puBpuURID 35010 puepueRID
uondnsiq dyjed]/,s150) JUIWIUOIIAUY sjunje-puey PSETCT sfe[p@/IIAIS Lmqissasoy aanaalqo UOBIAIPOJAl  U01)IISIIUT
U01)2NIISU0D) Jo [2A] fasoding

1oedwy

(3u0d) 1-F ATAV.L




