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Acting Secretary Jamey Tesler 
Massachusetts Bay Transportation Authority 
10 Park Plaza, Suite 4160 
Boston, MA 02116 
 
Re: Gateway East Bus Lane Proposal 
 
 
Dear Acting Secretary Tesler, 
 
Last week, the Brookline Transportation Board voted to conditionally approve a concept for the 
Gateway East Bus Lane, advancing the project to the Massachusetts Department of 
Transportation (MassDOT) for design and approval. MASCO and its members share the concern 
that, combined with ongoing reductions to MBTA service, this proposal will result in gridlock 
that threatens patient safety and makes our essential frontline work even harder to perform.     
 
MASCO is a regional and national leader in multi-modal transportation solutions. Our member-
driven transportation demand management programs, shuttle system, and investments in local 
walk and bike infrastructure continue to support modal shift towards more transit, walking, and 
biking. MASCO strongly supports transit, and we believe that dedicated bus lanes are an 
important tool in facilitating better bus travel. We agree with the goals that this proposal seeks to 
achieve and the importance of the three bus routes that use this corridor to transit-dependent 
populations, including frontline medical and service workers in the Longwood Medical and 
Academic Area (LMA).  
 
However, as currently designed, this proposal will improve travel for only the 25% of road users 
who travel by bus, at the significant expense of the 75% of road users traveling by other modes, 
and significantly impacting access to the LMA. The LMA has unique travel needs inherent to the 
critical, life-saving work of our member institutions. It’s estimated that over 95% of patients 
traveling by car to access specialty care have no other option due to compromised immunity, 
treatment discharge requirements, or disability. We believe this proposal should take the patient 
population into careful consideration due to the proximity to the LMA and expand its analysis 
beyond what is necessary for similar projects in the Greater Boston area.  
 
We raise the following concerns for MassDOT’s consideration: 
 

1. Reducing Route 9 eastbound to one lane will cause “extensive disruption.” 
  

 The proposal the Transportation Board conditionally approved requires the reduction of 
Route 9, which is directly under MassDOT jurisdiction, from two lanes to one lane in the 



  

 

eastbound direction from a point just east of Cypress Street to High Street. However, the 
Town of Brookline’s traffic consultant, VHB, stated in the attached memo on page 14 that, 
while dedicated bus lanes can be installed in the westbound direction without extensive 
disruption, dedicated bus lanes in the eastbound direction will likely require more substantive 
design changes, such as potential reconstruction of the separated bike lane and further 
coordination with MassDOT to modify sections of state highway. The Town of Brookline 
proceeded with bus lanes in both directions despite this concern. 
 
2. Delays will extend an already lengthy peak period by 30 minutes. 

  
 Under pre-pandemic traffic conditions and assuming no diversions, this proposal will result 
in +292 seconds of vehicle/person or five minutes of delay, according to VHB’s analysis for 
the Town. The peak period is already long, extending to 10 a.m., and the analysis states that 
this proposal would further extend the morning peak period by 30 minutes. Also, in the PM 
heading outbound, it is +225 seconds or almost 4 minutes. These delays are problematic for 
patients that must travel by car for health reasons and employees that are currently carpooling 
or that have no choice but to drive. 
 
3. There are outstanding questions about emergency vehicle access. 

 
 While we were relieved to hear the Transportation Board clarify that emergency vehicle 
would have access to the bus lanes, longer vehicles queues on Route 9 eastbound 
approaching the bus lanes will present delays for emergency vehicles. It was suggested at the 
Transportation Board meeting last week that emergency vehicles could pass regular traffic on 
Route 9. However, the impacted section of Route 9 has a median, not to mention a curbside 
parking lane that would make this extremely difficult, if not impossible. This unresolved 
issue is a risk to public safety, and we strongly encourage MassDOT to identify a plan for 
sufficient emergency vehicle access before a pilot is implemented.   

 
4. The broad regional impacts have not been explored.  

 
 While this proposal focuses on sections of roadway within the Town of Brookline, its 
impacts extend throughout the region. This proposal will regionally affect access for 
commuters traveling from the west, causing spillover impacts to the local neighborhood and 
trip diversion to already congested regional roadways such as Beacon Street and I-90. 
According to the Town of Brookline’s analysis, a 30% diversion will be required to maintain 
pre-pandemic traffic levels. The local alternatives for traffic flows are Walnut Street, Beacon 
Street to Coolidge Corner, or regionally Storrow Drive/Copley to the Bowker Overpass. 
While some volume may shift to I-90, travelers from neighboring towns are more likely to 
shift over to Beacon Street, leading to more traffic in Coolidge Corner and Longwood 
Avenue. We hope that MassDOT will explore and consider these regional impacts, including 
implementing of a robust set of metrics. 
 



  

 

 
5. The potential benefits are overstated.  
  
The potential benefits to the only 25% of roadway users that ride the bus have not been 
sufficiently weighed against potential adverse impacts to all other roadway users, including 
delays for buses before reaching the bus lane if queues increase and that, while only two of 
the three bus routes will be able to use the bus lane, it will impact all vehicle traffic. These 
concerns are well-described in the attached letter by Town Meeting Member and resident 
John Doggett. 

 
MASCO and its members also feel strongly that it is problematic to implement a pilot during 
pandemic conditions, especially for a proposal at the front door of one of the region’s major 
medical, emergency, and trauma centers, and major employment hub.  
 
Should the pilot proceed under any circumstance, MASCO supports the Town’s commitment to 
define and analyze metrics to evaluate the pilot’s benefits and impacts. We also agree that these 
metrics must be defined in advance of implementation, with pilot operations identified and 
expected benefits enumerated. We propose that, at a minimum, the following metrics be 
considered by MassDOT, the MBTA and Town of Brookline and that key stakeholders are 
included in determining what constitutes a success or failure of the pilot:  
 

1. Impacts to emergency vehicle access on terms agreed to with local ambulance services 
and in discussion with MASCO and area hospitals; 

2. Diversion impacts including to local roadways, I-90, and other regional roadways such 
as Storrow Drive during the peaks and shoulders;  

3. Assessment of queue lengths, including modeled results of pre-COVID operations and 
field-verification of current queue lengths, including but not limited to: 

a. On Route 9 especially approaching the High Street/Washington Street 
intersection in the AM peak hour;  

b. On Brookline Avenue heading out of the LMA towards Washington Street, 
especially in the PM peak hour. 

4. Bus travel times by route and by time period for each direction, using 50th and 90th 
percentile (pre-COVID and current); 

5. Overall vehicle travel time on critical moves through Route 9 east from an intersection 
before the expected queues through to Brookline Avenue or Huntington Avenue; and,  

6. Bus ridership both locally and on the entire route. 
 
We would appreciate the opportunity to further engage on this proposal. We wish to work with 
MassDOT, the MBTA, and the Town of Brookline on a viable solution that improves bus access 
without jeopardizing patient, visitor, employee, or emergency vehicular access to the LMA. 
 
Thank you for the opportunity to comment. Please contact me with any questions at 617-632-
2776. 



  

 

 
Sincerely, 
 
 
 
 
Tom Yardley 
Vice President, Area Planning and Development 
MASCO, Inc. 
 
 
CC: General Manager Steve Poftak, Massachusetts Bay Transportation Authority 
 Kat Benesh, Massachusetts Bay Transportation Authority 
 Wesley Edwards, Massachusetts Bay Transportation Authority 
 Andrew McFarland, Massachusetts Bay Transportation Authority 
 
 Jon Lenicheck, Massachusetts Department of Transportation 
 Caroline Vanasse, Massachusetts Department of Transportation 
 Jonathan Gulliver, Massachusetts Department of Transportation 
 John McInerney, Massachusetts Department of Transportation 
 
 Chair Bernard Greene, Brookline Select Board 
 
 Brookline Transportation Board 
     Chris Dempsey, Chair 
     Jonathan Kapust, Vice Chair 
     Nancy Moore  
     Linda Olson Pehike 
     Ali Tali 
     Len Wholey 
 
 Todd Kirrane, Town of Brookline 
 
 
  
 
 
 



    

 

\\vhb\gbl\proj\Wat-TS\15050.00 Gateway E- Transit Imp\docs\memos\Gateway East Dedicated Bus Lane - Traffic Design Implications-LMC.docx 

 
 

To: Andrew McFarland, MBTA 

Todd Kirrane, Brookline 

Date: December 11, 2020 

  Project #: 15050.00 

From: Adam Prichard 

Laura Castelli 

Re: Gateway East – Transit Improvements 

Traffic Design Implications 

 

Introduction 
In support of the potential to provided dedicated bus lanes along a key bus route corridor, VHB has reviewed three 

concepts developed by the MBTA that attempt to improve transit operations along the Route 9 corridor (known as 

Gateway East) in Brookline, Massachusetts. This memo details the methodology and analysis of the associated traffic 

review and provides suggestions for the MBTA and the Town’s consideration. Physical implications to the ongoing 

construction project (MassDOT’s Tip Project 605110) in the area are covered in a separate memorandum. The MBTA 

has identified this corridor as a critical transit area and has an opportunity to improve transit ridership by making lane 

configuration modifications. These modifications are illustrated in concepts provided by the MBTA and are included in 

the attachments. 

The study area consists of three signalized intersections: Boylston Street/ Washington Street (Route 9) at Washington 

Street/ High Street; Washington Street (Route 9) at Pearl Street/ Walnut Street; and Washington Street (Route 9) at 

Brookline Avenue. 

Methodology 
The analysis prepared for this evaluation focuses on impacts to traffic operations with and without the proposed 

dedicated transit lanes, as measured against the benefits/impacts to transit users within the system. With the goal to 

improve transit schedules/headways and encourage ridership, it was determined that person-trip comparisons along 

this busy transit corridor would be a preferred comparison to evaluating benefits versus impacts. This is accomplished 

by using the MassDOT Project 605110 Synchro model and MBTA ridership data for the Route 65 and 66 buses. With 

the synchro model as a baseline condition, each concept was compared to determine overall vehicle impacts.  

Ridership Data 
MBTA ridership data was evaluated to understand the peak hour impacts to total persons along the corridor. The 

ridership data consisted of a composite day during 2019 of the number of buses and riders, which highlights peak 

hour buses and riders for both inbound and outbound routes. Use of the composite day allows the analysis to 

consider seasonal factors that may affect ridership or schedule adherence and also eliminates any impact COVID 19 is 

currently having on ridership. Table 1 shows the ridership statistics for the 65 and 66 Routes during the typical 

weekday peak hours at the study area. 
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Table 1 Ridership Data 

  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Route Direction Buses Riders Buses Riders 

65 
Inbound 6 322 3 30 

Outbound 3 19 5 223 

66 
Inbound 7 283 6 214 

Outbound 8 212 6 233 
 

Table 1 shows that during a typical peak hour, there are 605 morning peak hour riders on 13 buses and 456 evening 

peak hour riders on 11 buses. Route 65 provides service up Washington Street to the west and Brookline Avenue to 

the east of the study area. Route 66 provides service up Harvard Street to the west and continues along Huntington 

Avenue to the east of the study area. While Route 60 does travel through the study area, the bus would not utilize the 

proposed dedicated bus lanes, so Route 60 ridership data was not analyzed. Route composite data is included in the 

Attachments to this memorandum. The MBTA has anecdotal data that suggest ridership on the Route 65 and 66 buses 

may increase by as much as five percent during peak hours if dedicated bus lanes were in place. This would increase 

ridership to 635 morning and 478 evening riders on the two services and potentially eliminate 20 to 30 vehicle that 

currently transport these riders. The MBTA also has anecdotal data that dedicated bus lanes decrease traffic volumes 

along the route by 10 to 20 percent. This is discussed further below (see reduced/diverted demand).  

Traffic Operations Analysis 

The first step in understanding the benefits and impacts of the dedicated bus lane concepts is to assess the impacts to 

roadway capacity that would be realized for each option. Under each concept being evaluated, Route 9 eastbound 

would essentially be reduced to one through lane and Route 9 westbound would be reduced to two through lanes, 

with only a single turn lane to/from Washington Street and the Brookline Village area. Intersection capacity analyses 

were conducted with respect to full build traffic volume conditions expected once the MassDOT construction is 

complete. Capacity analyses provide an indication of how well the roadway facilities serve the traffic demands placed 

upon them. Roadway operating conditions are classified by calculated levels-of-service. The build traffic volumes do 

not take into account reduction in traffic due to the COVID-19 pandemic, however, it is estimated that traffic volumes 

in the area are currently about 40 percent lower than pre-pandemic conditions. The volumes also do not reflect a 

reduction in corridor traffic due to the provision of dedicated bus lanes. This is discussed further in the section below 

on reduced/diverted demand.  

Level of Service Criteria 

Level–of-service (LOS) is the term used to denote the different operating conditions that occur on a given roadway 

segment under various traffic volume loads. It is a qualitative measure that considers a number of factors including 

roadway geometry, speed, travel delay, freedom to maneuver, and safety. Level-of-service provides an index to 

operational qualities of a roadway segment or an intersection. Level-of-service designations range from A to F, with 

LOS A representing the best operating conditions and LOS F representing the worst operating conditions. 
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For this study, capacity analyses were completed for the signalized intersections within the study area using Synchro 

traffic analysis software. The evaluation criteria used to analyze the signalized study area intersections is based on the 

2010 Highway Capacity Manual (HCM)1.  

Intersection Capacity Analysis 

Table 2 summarizes the capacity analyses for the three signalized intersections under each concept. Operationally, 

Concepts 2 and 3 would provide the same traffic delays and levels of service. Therefore, these results are combined in 

the tables below. It is noted that moving the bus stop to the far side (Concept 3) will have some improved effect in 

traffic flow through the intersection, as there would be no need for vehicles to move around waiting buses. However, 

these effects cannot be reasonably modeled in Synchro. The capacity analyses worksheets are included in the 

Attachments to this memorandum. 

In addition to the intersection capacity analysis summary tables, queue diagrams illustrating the 95th-percentile queue 

for each movement were developed for each intersection. Queue diagrams were developed for the weekday morning 

peak hour of operations at the intersections of Route 9 at Washington Street / High Street and Route 9 at Walnut 

Street / Pearl Street and for the weekday evening peak hour of operations at the intersection of Route 9 at Brookline 

Avenue, representing the peak hours with the largest queues at each intersection.  The queue diagrams are included 

in the Attachments to this memorandum.

 

1  Highway Capacity Manual, Transportation Research Board, Washington D.C., 2010. 
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Table 2 Signalized Intersection Capacity Analysis 

Location / 

Movement Storage 

2020 Design Conditions 2020 Concept 1 Conditions 2020 Concept 2 Conditions  

v/c a Del b LOS c 50 Q d 95 Q e v/c Del LOS 50 Q 95 Q v/c Del LOS 50 Q 95 Q 

1: Route 9 at Washington Street/ High Street 

Weekday Morning                 

EB T*/R 2,200 1.14 113 F ~774 #914 1.18 >120 F ~1610 #1875 1.12 106 F ~1432 #1698 

EB R* 2,200 - - - - - 0.04 31 C 14 35 0.04 27 C 12 33 

WB T 250 0.85 20 B 108 144 0.89 41 D 300 #517 0.85 19 B 137 m124 

WB R 250 1.10 106 F ~286 m#405 >1.20 >120 F ~592 #817 >1.20 >120 F ~686 m#603 

NB L/T/R 75 >1.20 >120 F ~453 #581 >1.20 >120 F ~489 #619 >1.20 >120 F ~453 #580 

SB L 200 0.85 66 E 209 #294 1.06 107 F ~489 #710 >1.20 >120 F ~600 #817 

SB T/R 200 1.08 >120 F ~281 #465 0.69 49 D 245 355 1.08 >120 F ~281 #465 

Total  1.11 99 F   >1.20 118 F   >1.20 >120 F   

Weekday Evening                 

EB T*/R 2,200 0.83 39 D 412 504 0.78 44 D 969 1149 0.80 37 D 774 951 

EB R* 2,200 - - - - - 0.08 29 C 28 57 0.08 24 C 23 49 

WB T 250 0.97 21 C 133 m138 1.01 49 D ~641 #857 1.03 33 C ~152 m101 

WB R 250 0.85 44 D 237 m240 1.01 88 F ~531 m#665 >1.20 >120 F ~578 m#362 

NB L/T/R 75 0.98 98 F 186 #272 >1.20 >120 F ~271 #361 0.98 98 F 185 #272 

SB L 200 0.76 52 D 208 261 0.99 83 F 537 #741 >1.20 >120 F ~606 #788 

SB T/R 200 >1.20 >120 F ~461 #637 0.90 65 E 437 #606 >1.20 >120 F ~491 #667 

Total  1.02 58 E   1.07 72 E   1.14 >120 F   

BOLD – Movement altered by bus lane. 

*  2020 Design Conditions – EB T and EB T/R; Concepts 1 and 2/3 – EB T and EB R 
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Table 2 Signalized Intersection Capacity Analysis (continued) 

Location / 

Movement Storage 

2020 Design Conditions 2020 Concept 1 Conditions 2020 Concept 2 Conditions  

v/c a Del b LOS c 50 Q d 95 Q e v/c Del LOS 50 Q 95 Q v/c Del LOS 50 Q 95 Q 

2: Route 9 at Walnut Street/ Pearl Street 

Weekday Morning                 

EB L 150 0.75 72 E 128 m121 0.53 70 E 137 m118 0.75 72 E 128 m104 

EB T*/R 250 >1.20 >120 F ~971 m#398 >1.20 >120 F ~2475 m#2077 >1.20 >120 F ~2161 m#1648 

EB R* 250 - - - - - - - - - - 0.16 19 B 20 m10 

WB L 150 0.81 67 E 63 m70 0.43 73 E 66 m72 0.81 67 E 63 m55 

WB T/R 325 0.82 57 E 406 m366 0.80 20 C 716 m685 1.18 >120 F ~733 m404 

NB L/T  0.10 39 D 15 m28 0.12 51 D 25 56 0.10 39 D 15 m28 

NB R  0.19 >120 F 77 #127 0.19 59 E 0 89 0.19 >120 F 77 #127 

SB L/T/R  0.19 45 D 30 87 0.25 53 D 39 100 0.19 45 D 30 87 

Total  0.77 96 F   >1.20 >120 F   >1.20 >120 F   

Weekday Evening                 

EB L 150 0.62 78 E 50 m63 0.43 60 E 57 m66 0.62 65 E 50 m53 

EB T*/R 250 1.19 119 F ~358 #523 >1.20 >120 F ~2103 m#2333 >1.20 >120 F ~1669 m#1543 

EB R* 250 - - - - - - - - - - 0.09 28 C 11 m13 

WB L 150 >1.20 >120 F ~169 m#159 0.50 59 E 157 m146 >1.20 >120 F ~169 m104 

WB T/R 325 1.02 27 C ~605 m146 0.90 8 A 317 m229 >1.20 >120 F ~1126 m155 

NB L/T  0.07 32 C 11 m29 0.13 55 E 18 46 0.07 32 C 11 m29 

NB R  0.07 76 E 5 50 0.07 48 D 0 55 0.07 76 E 5 50 

SB L/T/R  0.27 42 D 25 105 0.53 62 E 85 187 0.27 42 D 25 105 

Total  0.74 71 E   >1.20 >120 F   1.12 >120 F   

BOLD – Movement altered by bus lane. 

*  Concept 1 – EB T/R; Concept 2/3 – EB T and EB R 
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Table 2 Signalized Intersection Capacity Analysis (continued) 

Location / 

Movement Storage 

2020 Design Conditions 2020 Concept 1 Conditions 2020 Concept 2 Conditions  

v/c a Del b LOS c 50 Q d 95 Q e v/c Del LOS 50 Q 95 Q v/c Del LOS 50 Q 95 Q 

3: Route 9 at Brookline Avenue 

Weekday Morning                 

EB L 200 >1.20 >120 F ~526 m#406 1.17 >120 F ~598 m318 >1.20 >120 F ~526 m179 

EB T/R 275 0.58 3 A 46 m36 0.89 26 C 499 m330 1.10 55 D ~934 m46 

WB L/T/R 600 >1.20 >120 F ~411 #508 1.16 >120 F ~605 #744 >1.20 >120 F ~781 #920 

NB L/T/R  0.74 94 F 70 #116 0.47 62 E 73 105 0.74 94 F 70 #116 

SB L 300 0.58 66 E 96 153 0.43 54 D 96 155 0.58 66 E 96 153 

SB T 300 0.61 68 E 102 158 0.45 54 D 101 161 0.61 68 E 102 158 

SB R 300 0.45 30 C 59 127 0.57 28 C 225 318 0.45 30 C 59 127 

Total  0.87 103 F   1.02 88 F   1.15 >120 F   

Weekday Evening                 

EB L 200 0.92 75 E 173 m156 1.15 >120 F ~248 m151 0.92 75 E 174 m102 

EB T/R 275 0.78 35 C 277 m235 1.14 80 E ~1256 m206 >1.20 >120 F ~1159 m298 

WB L/T/R 600 >1.20 >120 F ~520 #586 >1.20 >120 F ~947 #1054 >1.20 >120 F ~963 #1054 

NB L/T/R  0.50 68 E 46 80 0.44 68 E 58 93 0.50 68 E 46 80 

SB L 300 >1.20 >120 F ~365 #561 0.85 71 E 332 #554 >1.20 >120 F ~365 #561 

SB T 300 >1.20 >120 F ~388 #585 0.89 76 E 350 #585 >1.20 >120 F ~388 #585 

SB R 300 0.58 37 D 106 261 0.78 46 D 406 #659 0.58 37 D 106 261 

Total  0.92 >120 F   1.19 >120 F   >1.20 >120 F   

BOLD – Movement altered by bus lane. 

a Volume to capacity ratio. 

b Average total delay, in seconds per vehicle. 

c Level-of-service. 

d 50th percentile queue, in feet. 

e 95th percentile queue, in feet. 

~ Volume exceeds capacity, queue is theoretically infinite. 

# 95th percentile volume exceeds capacity; queue may be longer. 

m Volume for 95th percentile queue is metered by upstream signal. 
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As shown in Table 2, all intersections experience a LOS F during the morning peak hour in the Build condition, while in 

the evening peak hour the Route 9 at Washington Street/ High Street intersection and the Route 9 at Walnut Street/ 

Pearl Street intersection experience a LOS E. The Gateway East project was developed to manage congestion and 

queuing through the traffic signal system. The operations along the corridor at all study area intersections degrade 

from the Build conditions with the dedicated bus lane in place. Specifically, the movements where bus lanes are 

incorporated in lieu of a vehicle travel lane experience the most impacts where many of the movements double their 

queues. This is reflective of the elimination of a through lane in each direction. Additionally, the level of service results 

reflects the need to reduce eastbound Route 9 (Boylston Street) outside of the project limits from two to one through 

lane. This is necessary to maintain traffic safety and allow traffic to merge to one lane prior to reaching the firehouse. 

Person-Delay 

As mentioned previously, the concepts along this corridor were also analyzed using person-delay in lieu of vehicle-

delay to properly assess the incentives of the implementation of bus-only lanes in the study area. Person delay was 

calculated for the total amount of time in seconds it takes an individual person to travel the corridor as well as for the 

cumulative delay in hours experienced by all users at each individual movement over the course of the weekday 

morning and weekday evening peak hours. 

Individual Person-Delay to Travel the Corridor 

To better understand how delay will affect users by mode, the total cumulative average delay to travel the corridor 

experienced by each individual person was calculated and compared for people in vehicles versus people on buses. 

Table 3 summarizes the results of the total corridor-wide person-delay by mode expected to be experienced by the 

average person. 

Table 3 Individual Person-Delay to Travel the Corridor 

  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Mode Direction 2020 Build Concept Change 2020 Build Concept Change 

Transit 

Person-Delay 

(seconds) a 

Inbound (EB)  205 55 -150 211 53 -158 

Outbound (WB) 368 77 -291 316 67 -249 

        

Vehicle 

Person-Delay 

(seconds) b 

Inbound (EB)  248 540 +292 198 423 +225 

Outbound (WB) 285 281 -4 312 360 +48 

a Transit Person-Delay for movements along the proposed bus lanes (Washington Street and Route 9). 

b Vehicle Person-Delay for through movements along Route 9. 

 

As shown in Table 3, the average amount of delay expected to be experienced by a person on a bus traveling through 

the corridor will decrease by up to 291 seconds per directional trip with the installation of the bus lanes, while the 

average amount of delay expected to be experienced by a person in a vehicle traveling through the corridor will 

increase by up to 292 seconds. The greatest time saving for passengers on buses will be in the outbound (westbound) 
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direction while the greatest increase in delay for people in vehicles will be in the inbound (eastbound) direction. It’s 

important to note that the time savings for bus passengers are also likely to translate to time savings along other 

sections of the route. So, while these calculations are specific to riders on the Route 66 or Route 65 bus along this 

segment of the route, there are also passengers along other segments of the routes that would benefit with travel 

time savings.  

Cumulative Person-Delay for Each Individual Movement 

In addition to calculating the total person-delay for each individual person to travel the corridor, the cumulative 

person-delay at each movement was summed over the entire course of the weekday morning and weekday evening 

peak hours. Tables 4 and 5 show the total peak hour movement delay for people on transit (Table 4) versus in vehicles 

(Table 5) at each movement in the corridor with and without dedicated bus lanes. To calculate the comparative delays, 

the average delay experienced by all people (by mode) was summed. 

Table 4 Cumulative Transit Person-Delay (Hours) 

  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Intersection Movement 2020 Build Concept 2020 Build Concept 

1 
Washington St SB L 11 6 4 2 

Washington St WB R 7 2 6 4 

      

2 
Washington St EB T 22 2 8 1 

Washington St WB T 6 1 8 2 

      

3 

Washington St EB La 15 12 1 0 

Washington St EB T 0 1 2 1 

Washington St WB T 10 2 14 2 

Brookline Ave SB Ra 0 0 1 1 

a Movement does not include bus lane. 
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Table 5 Cumulative Vehicle Person-Delay (Hours) 

  Weekday Morning Peak Hour Weekday Evening Peak Hour 

Intersection Movement 2020 Build Concept 2020 Build Concept 

1 
Washington St SB L 9 18 8 16 

Washington St WB R 14 29 6 18 

      

2 
Washington St EB T 61 176 46 127 

Washington St WB T 37 14 29 39 

      

3 

Washington St EB La 47 39 9 6 

Washington St EB T 2 20 13 27 

Washington St WB T 48 29 74 109 

Brookline Ave SB Ra 10 2 3 4 

a Movement does not include bus lane. 

 

Table 4 shows that bus ridership delay decreased, in some cases substantially, for most movements. In comparison, 

Table 5 shows that most of the delays for people in vehicles are increased for a majority of movements. This is 

reflective of the number of vehicle lanes being cut in half while serving similar demands. 

The analyses presented in Tables 4 and 5 both assume that the volumes on the corridor will be the same under the 

2020 Design Condition as under the three alternatives. In reality, a portion of the volumes are likely to divert or 

change modes due to the increased delays caused by the reduced vehicle capacity on the corridor. A discussion of the 

potential reduced and diverted demand is provided later in this memorandum. 

Intersection Processing Analyses 

Additional analyses have been conducted to understand the processing capacity of the corridor under the 2020 

Design plan and under the three bus-lane alternatives. Specifically, analyses have been conducted to understand the 

number of cycles that will be needed to clear the 95th percentile queue and the overall recovery time needed after the 

peak periods to recover back to non-peak levels of operations and delay. 

Time Needed to Clear Queue 

An analysis has been conducted to determine how long it will take a vehicle on Route 9 to clear the first traffic signal 

on the corridor when approaching the corridor when the queue is almost at its peak. This analysis is based on the 

95th percentile queues presented in Table 2. The analyses have been completed for the Route 9 eastbound approach 

at the intersection of Washington Street / High Street and the Route 9 westbound approach at the intersection of 

Brookline Avenue, as these are the first traffic signals a driver will encounter in each direction. A summary of the 

number of cycles and maximum time needed to process the 95th percentile queues is presented in Table 6. 
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Table 6 Number of Cycles and Time Needed to Clear Max Queue 

 

 Route 9 EB Approach 

(at Washington Street/High Street) 

Route 9 WB Approach 

(at Brookline Avenue) 

Condition Time Period 

95th 

Percentile 

Queue 

# of Cycles 

Needed to 

Clear Queue 

Time 

Needed to 

Clear Queue 

95th 

Percentile 

Queue 

# of Cycles 

Needed to 

Clear Queue 

Time 

Needed to 

Clear Queue 

2020 

Design 

AM Peak Hour 914 ft 2 cycles 260 seconds 508 ft 1 cycle 130 seconds 

PM Peak Hour 504 ft 1 cycle 120 seconds 586 ft 2 cycles 240 seconds 

        

Alt. 1 
AM Peak Hour 1,875 ft 4 cycles 560 seconds 744 ft 2 cycles 280 seconds 

PM Peak Hour 1,149 ft 2 cycles 300 seconds 1,054 ft 2 cycles 300 seconds 

        

Alt. 2/3 
AM Peak Hour 1,698 ft 3 cycles 390 seconds 920 ft 3 cycles 390 seconds 

PM Peak Hour 951 ft 2 cycles 240 seconds 1,054 ft 3 cycles 360 seconds 

Note: Alternative 1 includes modified signal timings and phasing over 2020 Design Conditions and Alternative 2/3. 

 

As shown in Table 6, under the 2020 Design Condition the 95th percentile queue is expected to be processed in one or 

two traffic cycles for the first intersections approached on Route 9. Under the three Alternatives, the number of cycles 

needed at each intersection to process the queue increases to three or four cycles at some locations resulting in a 

total time needed to clear the queue of up to 560 seconds. It should be noted that these analyses are based on the 

green and yellow time for each approach and assumes that when the light turns green on the Route 9 approaches the 

queue will begin to be processed. The analyses do not take into account downstream queues and delays (for example 

in Boston at Huntington/South Huntington Avenue) which may restrict the processing capacity of each intersection. 

Recovery Time 

The recovery time is the amount of time needed after the end of the peak period to process the additional vehicles 

that were not able to be processed during the peak period. Since the volumes during the peak hour may exceed to 

available capacity, additional time may be needed at the end of the peak period to process the additional vehicles that 

could not be processed during the peak period. The analyses have been completed for the Route 9 eastbound 

approach at the intersection of Washington Street / High Street and the Route 9 westbound approach at the 

intersection of Brookline Avenue, as these are the first traffic signals a driver will encounter in each direction. A 

summary of the recovery time is presented in Table 7. 
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Table 7 Recovery Time 

Condition Time Period 

Route 9 EB Approach  

(at Wash. Street/High Street) 

Route 9 WB Approach 

(at Brookline Avenue) 

2020 

Design 

AM Peak Hour n/a n/a 

PM Peak Hour n/a n/a 

    

Alt. 1 
AM Peak Hour 90 minutes n/a 

PM Peak Hour 50 minutes n/a 

    

Alt. 2/3 
AM Peak Hour 90 minutes n/a 

PM Peak Hour 50 minutes n/a 

Note: Recovery Time of n/a means that the volume to capacity ratio for the approach is under 1.00 and the  

volume approaching the intersection during the peak period should be processed during the peak period. 

 

As shown in Table 7, under the 2020 Design Condition both approaches on Route 9 should be able to process the 

approaching volumes during the peak period and therefore additional recovery time is not expected to be required. 

Under the three alternatives, recovery time of 50-90 minutes will be needed on the Route 9 eastbound approach to 

account for the reduction in capacity from two general-purpose lanes to one general-purpose lanes. It should be 

noted that these analyses assume the non-peak volumes will be less than the available capacity and that the recovery 

time is able to start as soon as the peak period ends. 

Similar to the person-delay analyses, the analyses presented in Tables 6 and 7 both assume that the volumes on the 

corridor will be the same under the 2020 Design Condition as under the three alternatives. In reality, a portion of the 

volumes may divert or change modes due to the increased delays caused by the reduced vehicle capacity on the 

corridor. A discussion of the possible reduced and diverted demand is provided in the following section. 

Reduced and Diverted Demand 

The analysis above focuses on the implications of providing dedicated bus lanes within the study area while 

maintaining 2019 peak traffic volumes. With the incorporation of dedicated bus lanes and the elimination of travel 

lanes through the corridor, non-bus traffic is expected to incur increased delays. However, the MBTA has seen an 

increase in transit ridership and a decrease in traffic volume along corridors where dedicated bus facilities have been 

previously installed. Therefore, it is reasonable to assume some traffic diversion would be likely in Brookline as well. 

The above analyses reflect the worst-case delay/congestion conditions if no diversion or mode shift occurs. This 

section reflects on the worst case for diversion potential by assuming that the traffic operations expected once the 

Gateway East project is complete can be maintained with the addition of dedicated bus lanes. In order to maintain 

current traffic delays with reduced capacity, a mode shift from vehicle to bus and/or a diversion of traffic away from 

the Gateway East area are needed.  

Provision of a dedicated bus lane, regardless of the concept chosen, has a large impact on Route 9 traffic flow. The 

amount of traffic flow through the area during the peak hours appears to be driven by operations at the intersection 
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of Route 9 at Pearl Street/Jupiter Street, specifically the eastbound movement. In order to maintain traffic operations 

as they are under current conditions, it was determined that 575 morning peak hour and 405 evening peak hour 

vehicles, representing about 30 percent of total traffic volume, would need to be removed or diverted from the 

network. This could occur in a number of ways, primarily: by switching travel mode, altering travel time, or by altering 

travel route. The MBTA has anecdotal data that suggests traffic volumes may reduce by up to 20 percent when 

dedicated bus lanes are established. The data suggest bus ridership in the same area increases by about five percent, 

with the rest of the displaced traffic finding an alternate route, which may be regional or local. In cases where these 

diversions are evident, there has not been registered complaints of increased traffic on adjacent streets. This suggests 

that while route choice is affected, a large portion of the diverted traffic may be classified as “cut-through” and be 

returning to the primary routes they originally diverted from.  

In the case of the Gateway East study area, a 20 percent reduction in traffic volumes would not be sufficient to offset 

travel impacts associated with the implementation of dedicated bus lanes. An additional 190 morning peak hour trips 

and 135 evening peak hour trips would have to be diverted from the corridor to maintain existing operational levels of 

service. Local trips may have the option to divert an increased percentage to the adjacent bus routes or Green Line 

D-branch. Trips of a more sub-regional nature may divert to one of two adjacent neighborhood routes, depending on 

their ultimate origin or destination: 

› Northbound –Cypress Street to Aspinwall Avenue 

› Southbound – Cyprus Street to Walnut Street to Pond Avenue or to Jamaicaway 

A review of broad-level Street Light data suggest that up to 30 percent of traffic on Route 9 in Gateway East is 

destined to the Longwood Medical Area (LMA). Based on this information, it is reasonable to assume that up to 30 

percent of the traffic that may divert would choose a northbound bypass route. The street light data suggest that up 

to 60 percent of the traffic on Route 9 in Gateway East is destined to Jamaica Plain, the Tremont Street Corridor, and 

points east (including I-93). Trips that may divert from Route 9 to these destinations are likely to choose the 

southbound bypass route via Pond Avenue and the Jamaicaway. The remaining 10 percent are estimated to be 

destined to the Huntington Avenue Corridor, Copley Square, and downtown Boston. Portions of traffic with these 

destinations may divert to Walnut Street via Cyprus Street and rejoin the Route 9 corridor at Pond Street or Walnut 

Street. 

It is noted that as of summer 2020, traffic volumes along Route 9 were reduced by about 40 percent compared to 

2019 conditions. Under current conditions, the Gateway East area could maintain planned traffic operations without 

any diversions. It is difficult to pinpoint exactly how many vehicles may divert from the corridor as traffic volumes 

return to 2019 levels (or how quickly a return to these levels may occur) and which route they might choose. If 

dedicated bus lanes are implemented, the town should monitor traffic volumes on adjacent local roads and may have 

to consider additional mitigation along these routes to discourage travel as a way to bypass Route 9.  

Proposed Concepts – Traffic Design Issues/Implications 
Beyond the calculation of potential benefits and impacts associated with the addition of dedicated bus lanes, the ongoing 

MassDOT construction project presents a number of challenges from a traffic design perspective. These challenges do not 
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invalidate the benefits of a dedicated bus facility for transit users. However, they will have to be addressed in some way 

as part of the bus lane implementation to maintain traffic safety in the study area.   

› Brookline Avenue dual left-turns southbound to eastbound Route 9 (easterly project limits). With the 

dedicated bus lane, only one receiving lane remains on Route 9 eastbound. This would require a change in the 

Brookline Avenue geometry to allow only one left-turn lane from Brookline Avenue to Route 9 EB. The queuing 

impacts of reducing the number of left-turn lanes are substantive and cannot be modeled accurately in synchro 

due to their anticipated length. We are highlighting the potential to drop exclusive use of a dedicated bus lane 

on Route 9 eastbound between Brookline Avenue to Pond Avenue (~200 feet). In this section, the bus lane 

could be striped with red dashed paint to denote shared use. 

› Route 9 eastbound, west of High Street (westerly project limits). This approach has two departure lanes 

through the intersection and is reduced to one receiving lane in front of the Fire Station due to adding bus lane 

(~175 feet). Geometrically, our recommendation is to reduce the approach to one through lane and one right-

turn lane (to High Street). There is plenty of available distance on Route 9 to accommodate the increased 

queuing, although there is the potential for bottleneck issue where the lane drop occurs (where the impatient 

driver tries to go around the queue and cut in). This approach of Route 9 is under MassDOT jurisdiction and the 

town/MBTA would need to get state approval to drop the lane. An alternate solution to this would be to have a 

shared bus/vehicle lane along Route 9 in front of the firehouse.  

› Route 9 eastbound at Pearl Street. In conjunction with above, we reviewed maintain 2 lanes eastbound along 

Route 9 through Pearl Street, restricting eastbound left-turns from Route 9 to Pearl Street and converting the 

left-turn lane to a through lane. There are lane alignment concerns associated with this change, as traffic 

traveling in the left-most through lane would be forced to turn left onto Brookline Avenue. However, given the 

high left-turn volume at Brookline Avenue, this may be an acceptable compromise. Eastbound traffic destined 

to Pearl Street would also turn left onto Brookline Avenue and access Pearl Street at its intersection with 

Brookline Avenue. It is not possible to provide a U-turn for Route 9 eastbound traffic.  

› High Street Northbound at Route 9. The short block of High Street between Walnut Street and Route 9 

(approximately 120 feet) currently provides two northbound through lanes to Washington Street and into 

Brookline Village. The westbound dedicated bus lane will eliminate a receiving lane for this traffic on 

Washington Street. In this case, it is suggested to allow for a shared use of the dedicated bus facility between 

Route 9 westbound and its terminus at Station Avenue. High Street south of Walnut Street experiences 

substantial queuing under current conditions and exacerbating conditions here would not likely be supportive 

by residents.  

› Bus Blocking by excessive queuing at signals. The inbound 95th percentile queue at Washington Street 

southbound at High Street increases from 294 feet to 817 in the morning and 261 feet to 788 feet in the 

evening. The outbound 95th percentile queue at Washington Street westbound at Brookline Avenue increases 

from 508 feet to 920 feet in the morning and 586 to 1054 feet in the evening. Without making the 

determination about whether the queue increase would be acceptable, queues would block access to the 

beginning of the eastbound bus lanes, which reduce their benefit. In the westbound direction, it is assumed the 

bus is already in a dedicated bus lane in Boston, the impact of the queue increase on the bus is eliminated.  
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Given the overall benefits, impacts, and challenges with installation of the dedicated bus lanes, and in lieu of the 

recent MassDOT construction project, which is now substantially complete, it appears that dedicated bus lanes can be 

installed in the westbound direction without extensive disruption or requirements for reconstruction. Provision of 

dedicated bus lanes in the eastbound direction, regardless of the concept, will likely require more substantive design 

changes, potential reconstruction of the separated bike lane, and further coordination with MassDOT to modify 

sections of state highway. A dedicated bus lane in the eastbound direction will take longer to implement due to these 

challenges. It is likely most beneficial to focus efforts on a westbound dedicated bus lane at this time and follow with 

eastbound changes in the future.    
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To: Transportation Board                                                                               Date: 1/8/2020 

Subject: Gateway East Proposed Inbound Bus Lane  

The MBTA/VBH proposal to provide two dedicated bus lanes, one eastbound one westbound, promises to provide 

improved public transit operations by enabling buses to transit the Gateway East Corridor in a faster time. 

The Westbound bus lane is projected by VBH as having a small impact on general traffic and congestion, while the 

Eastbound lane potentially has a large impact on general traffic, as measured by doubling of the eastbound vehicle 

queue lengths key intersections, such as that at High St/Washington St:  

 

VBH in its memo on Traffic Design Implications identifies five challenges for the Eastbound lane and suggest that a 

Westbound lane could be installed “without extensive disruption”, but an Eastbound lane requires “more 

substantive design”.  

Consequently, this memo will focus on the Eastbound bus lane at the morning peak hour traffic, looking at the 

concerns for the potential of increased eastbound bus delays particularly incurred by buses trying to enter the bus 

lane, and, in this context, suggest a three-phase pilot approach. 

First some background on the bus routes and proposed bus lane design. 

Bus Routes Inbound Through Gateway East Corridor 

 

There are three bus routes inbound (eastbound) transiting the Corridor:  
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• Route 60 goes down High Street, along Walnut crossing Rte 9 (Washington) at Pearl St 

• Route 65 goes from Washington St (Village), merging onto Rte 9, proceeding turning left down Brookline 

Avenue 

• Route 66 goes down Harvard St (Village) merging onto Rte 9, and proceeding along to Huntington Avenue 

Bus Lane Schematic and Route Usage 

The Bus Lane Schematic below (sourced from VBH), shows two bus lanes in red, one eastbound (High Street 

toward Brookline Ave) and one westbound.  

The eastbound bus lane starts just after the Washington St/Station St. intersection on the approach to the High St 

intersection and has five separate segments linked by shared lane with general traffic. In the second segment here 

is a bus stop just beyond the Fire House on Washington street.  

According to VBH, to provide for each bus lane, a general traffic through lane in each direction has been re-

assigned to a dedicated or shared bus lane. Westbound, two through lanes remain for general traffic which would 

result in small delays. The Eastbound lane, on the other hand has been reduced to one through lane which results, 

according VHB, in significant doubling of queue lengths, particularly for the High Street intersection. 

In the bus lanes diagram below, the dark red indicates a dedicated bus lane and light red indicates shared lane 

with general traffic.  

 

Route 60 (to Kenmore) 

Route 60 would not use the proposed bus lane as it runs North-South across the Corridor, at Walnut and Pearl, but 

this route would be affected by increased delays on High St and at Walnut/Pearl intersections. 
 

Route 65 (to Kenmore) 

This route uses the bus lane only from Washington/Station street, where the lane starts, to the intersection with 

Route 9, to the bus stop (adjacent to the Fire House), then it leaves the bus lane at the Walnut/Pearl intersection, 

crosses the through traffic lane, to the dedicated left-turning lanes to proceed left down Brookline Avenue.  
 

Route 66 (to Nubian Station)  

This route uses the bus lane from Washington/Station street, where the lane starts to the continuation of the lane 

including a bus stop, adjacent to the Fire House, then proceeds east by the Brook House with a shared lane and 

rejoining a segment of the bus lane after Pond Street.  
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Congestion Points 

Congestion points are locations on the proposed Eastbound bus lane where there is likely traffic back-up congestion 

or vehicles re-positioning to avoid the bus lane, that would cause delays to buses trying to enter the bus lane. 

Congestion Point 1 is at the start of the bus lane in the Village at Station St. This is where the current three lanes 

(one for right turning traffic, one for through/High St traffic and one through lane) are reduced to two lanes of 

general traffic, one on either side of the bus lane.  

The consequences of this congestion point could be severe and affects both bus routes, #65 and #66. Not only does 

traffic likely back-up through the two signalized intersections, at Washington/Harvard and Washington/Station, and 

tie up traffic in the Village, but traffic lane changing, to avoid the bus lane, will add to congestion and consequent 

delays. 

     

Congestion Point 2, just in front of the Fire House, is where two lanes of general traffic, from Washington St and 

Boylston St, merges into one, with the possibility of creating congestion at the intersection, blocking access to the 

bus lane.  

Congestion Point 3 is just after the Pearl St intersection where general traffic is reduced to one lane for through 

traffic and two left turning lanes for traffic bound for Brookline Ave. The #65 route would be particularly impacted 
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by this congestion point, as its route at the Walnut/Pearl intersection takes it out of the bus lane, across the general 

traffic lane to position itself in the left turn only lanes to proceed down Brookline Ave.  

The #65 and #66 bus routes are likely to incur delays at these three congestion points, increasing overall transit 

time across the Corridor. Consequently, any time savings made by these two bus routes on the eastbound bus lane 

will be offset by the delays in entering the bus lane.  

Traffic Lights 

In the three signalized intersections in the Corridor, Traffic light signal delay, waiting for green, adds significantly to 

the corridor transit time. The #65 bus route is the most affected since it turns left at the Brookline Ave intersection 

with a short green light.  

Very recently, during an on-site observation, one #65 bus took 51 seconds to get from Washington street/High 

Street intersection (close to start of proposed bus lane), to the left turn lane at the Brookline Ave intersection, and 

that included a passenger stop. Then, the bus waited for 103 seconds for a green left turn signal at that intersection, 

more than tripling its corridor transit time.  

A Transit Signaling Priority (TSP) system, which enables buses to turn the signal to green as they approach the traffic 

light, can be installed in the new traffic signal controls and would provide significant reduction in Corridor transit 

times for buses. 

Conclusion 

The eastbound bus lane is potentially quite problematic, not only for general traffic backing up significantly on Route 

9 prior to the High Street intersection, but also for the buses at the intersections, where general traffic congestion 

can impede buses from entering the bus lane. It is quite possible that the effects of the congestion points described 

above, outweigh any travel time benefit for buses that the Eastbound lane might afford.  

The eastbound side needs more work to evaluate the likelihood and effect of these congestion points and to maybe 

change roadway layout so that those effects can be mitigated. A study of the adjacent signalized intersections: 

Washington St/Station St; and Washington St/Harvard St needs to be done, to ascertain the full effect on the Village 

traffic from queuing at the High Street intersection and the potential for delay for buses trying to enter the bus lane 

at Station Street.  

It seems clear that, if Transit Signal Priority (TSP) was implemented in the Corridor’s signals, that this system would 

have a very beneficial effect on bus transit times, particularly the #65 bus, possibly having greater beneficial impact 

than that of the bus lane, particularly on light traffic days.  

Recommendation 

In considering this information, I ask the Board to consider a three-phase pilot plan, with scope, timeframe and 

performance goals defined before pilot commencement. The three phases suggested are:  

First, implement TSP on at least the three Gateway East intersections (more if possible) and measure the impact.  

Second, that only the westbound bus lane is initially involved in a dedicated bus lane pilot. VHB points out that most 

of the projected benefits for transit riders from bus lanes are on the Westbound side and the delays or burden on 

general traffic are light. The effects on bus transit times and general traffic delays of both TSP and westbound lane 

pilot should be measured over this part of the pilot period against performance goals. In addition to traffic 

measurements, a ridership loading measure would be important to have as well to see if faster times are increasing 

ridership. 
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Third, during the initial pilot period, the engineers should study an improved Eastbound design to see whether the 

costs in potential time delays to buses outweigh the benefits of the bus lane travel or not, and if design mitigations 

can be provided to reduce or eliminate those burdens on general traffic.  

It is quite possible that the first two steps of the pilot described here, are sufficient to provide all the necessary 

improvement in bus transit times and might well render it unnecessary to have an Eastbound pilot, particularly if 

bus transit times are not projected to be improved. 

Timing of starting a pilot is important. The current Covid-affected traffic in the Corridor is light. In fact, buses on 

both bus routes were observed recently traveling across the Corridor under one minute, about as fast as a bus can 

go through the Corridor, with no general traffic delay at all. The start of the pilot should be set when traffic volumes 

are sufficient to be causing delays in bus corridor transit times, so that improvements can be measured. 

 

John Doggett  

TMM P13 


