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7.1.3 Archaeological Resources on the Project Site 

The site is a previously developed urban parcel.  A review of the MACRIS archaeological base 

maps on June 18, 2019 revealed no known archaeological sites located at the Project Site.  

7.2 Impacts to Historic Resources 

Potential urban design and shadow impacts of the new construction on historic resources were 

considered and are summarized below. 

7.2.1 Demolition of Historic Resources 

The Project does not include the demolition of any historic resources.  The demolition of the 

existing building on the Project Site, constructed in 1975, was approved by the SELD Commission 

on June 4, 2019 subject to receipt of other required approvals.  The design of the new building 

will be subject to review by the SELD Commission. 

7.2.2 Urban Design 

The Project involves the construction of a six-story, approximately 89,700 square foot building 

built on a U-shaped plan with an interior courtyard.  The building will feature ground floor 

commercial space including a social enterprise café, non-profit commercial space, and art gallery 

space accessible to the public.  The upper floors will contain 66 residential units.  Below-grade 

parking will be located under the building.   

As the building is within the SELD, its design is subject to review by the SELD Commission.  The 

exterior design will be consistent with SELD standards and criteria for new construction and will 

reinforce and enhance the streetscape of the South End in a modern composition.  As designed, 

the exterior of the building will use warm toned red, brown, and gray masonry and terracotta 

panels, a palette sympathetic to nearby masonry buildings.  The building features a change in 

materiality at the upper levels typical of the neighborhood.  A modest undulation at the street 

wall evokes the bowfront bays common in the South End neighborhood, creating a further sense 

of depth and rhythm.  

The building tailors architectural treatments at Massachusetts Avenue, Columbus Avenue, and 

West Springfield Streets to respond to unique street front conditions.  Glazing is used at the 

ground floor along Massachusetts Avenue and a portion of Columbus Avenue, while the 

remainder of Columbus and Massachusetts Avenues have punched window rhythm responsive 

to adjacent buildings.  The height of the proposed building is lowered at the south end of the 

Massachusetts Avenue elevation where the building meets an adjacent multi-story brownstone 

building.  The building façade will be stepped back at its southwest corner to align with the 

street wall of historic buildings along West Springfield Street.  
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The Project activates the public realm by incorporating transparent materials along 

Massachusetts and Columbus Avenues, allowing interior spaces to play an active role in the 

pedestrian experience.  Streetscape features will be incorporated or improved as part of the 

Project, including street trees, light poles, trash receptacles, and public bike racks and benches.  

Additional public realm space will be created along Massachusetts Avenue by narrowing the 

curb cut for parking access.  A pocket garden will be located at the building’s West Springfield 

Street elevation, consistent with the traditional front yards of properties along the residential 

street.   

7.3 Shadow Impacts 

Shadow impact analyses were conducted to demonstrate the anticipated impacts from the 

Project.  These consisted of standard shadow studies done for March 21, June 21, September 

21, and December 21 at 9:00 a.m., 12:00 p.m., and 3:00 p.m. as well as at 6:00 p.m. during the 

summer solstice and vernal equinox.  

As discussed in Section 4.2, the shadow analysis for the Project demonstrates that net new 

shadow will be modest in extent and duration.  New shadow will be limited to adjacent streets 

and sidewalks, and the Project will not cast new shadow onto nearby open spaces.  The results 

of these shadow studies are included in Section 4.2 and shown in Figures 4.2-1 to 4.2-14. 
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8.0 INFRASTRUCTURE 

8.1 Wastewater 

8.1.1 Existing Sewer System 

The Boston Water and Sewer Commission (BWSC) currently maintains dedicated sanitary sewer 

mains adjacent to the Project Site.   

There are two BWSC sanitary sewer mains in Columbus Avenue adjacent to the site: a 15-inch 

main on the Project side of the street and a 10-inch main on the opposite side of the street.  

Both mains flow northeasterly toward West Springfield Street and are collected by a 21-inch 

sanitary sewer main running southeasterly in West Springfield Street.   

The 15-inch sanitary sewer main in Columbus Avenue is intercepted by a manhole, BWSC sewer 

manhole 372 (SMH 372), in front of the Project Site to connect to a 24-inch sanitary sewer.  The 

24-inch sanitary sewer flows southeasterly and under the existing building at 566 Columbus 

Avenue to connect to the 24-inch sanitary sewer main running in Private Alley Number 514 at 

SMH 386. 

The Proponent has had discussions with BWSC about the existing 24-inch sewer main running 

under the building between Columbus Avenue SMH 372 and Private Alley Number 514 SMH 

386.  BWSC record plans and the existing sewer system mapping indicate that the BWSC 

intended to disconnect the 24-inch sewer main running under the building from SMH 372 as 

part of the combined sewer separation project shown on plans dated March 1977.  In order to 

determine if the 24-inch sewer main running under the building was still connected to SMH 372 

in Columbus Avenue the Proponent conducted an investigation in April of 2019.  The 

investigation included visual and video inspection of the existing SMH 372 and the 24-inch sewer 

main running under the building to SMH 386.  The investigation indicated that the 24-inch sewer 

pipe had not been disconnected from SMH 372, active building service connections to the 24-

inch main between the two manholes appeared to only service the existing building, there was 

low flow in the pipe, and portions of the existing 24-inch pipe were in poor condition.  A 

Memorandum detailing the investigation and copies of the video inspection were submitted to 

BWSC for discussion and BWSC internal investigation.  The Proponent will continue discussions 

with BWSC about the disconnection of the 24-inch sewer main from SHM 372 and removal of 

the portion of 24-inch sewer main between SMH 372 and SMH 386. 

The sewer flows in the BWSC sanitary sewer mains adjacent to the site ultimately flow to the 

Massachusetts Water Resources Authority (MWRA) Deer Island Waste Water Treatment Plant 

for treatment and disposal. 

The existing sewer system is illustrated in Figure 8-1. 

  



Figure 8-1
Existing Sewer System

566 Columbus Avenue     Boston, Massachusetts
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8.1.2 Anticipated Project Generated Sanitary Sewer Flow 

The Project’s sewage generation rates were estimated using 310 CMR 15.00 for the proposed 

building program.  310 CMR 15.00 lists typical sewage generation values for the proposed 

building use, as shown in Table 8-1.  Typical generation values are conservative values for 

estimating the sewage flows from new construction. The Project will include one new 107-

bedroom (65 unit) residential building, with a small café and commercial space. The existing site 

is comprised of an existing community building with active sewage generation.   

The Proponent will coordinate with the BWSC on the design and capacity of the proposed 

connections to the BWSC sewer system.  The Project is expected to generate an increase in 

wastewater flows of approximately 11,955 gallons per day from the existing condition. 

Table 8-1 Proposed Sewer Generation 

Use Size/Unit 
310 CMR Value 

(gpd/unit) 

Total Flow 

(gpd) 

Existing Building 

Office/Community 25,264 square feet 75 gpd/1,000 sf 1,895 

              Total Existing Sewer Flows  1,895 

 

Proposed Building  

Residential Units 109 bedrooms 110 

gpd/bedroom 

11,990 

Café 50 seats 35 gpd/seat 1,750 

Commercial 2,200 square feet 50 gpd/1,000 sf 110 

Total Proposed Sewer Flows 13,850 

 

Increase in Sewer Flows 11,735 gpd 

 

8.1.3 Proposed Sanitary Sewer Services 

New sewer services for the Project will connect to the existing BWSC sanitary sewer mains in 

Columbus Avenue and/or West Springfield Street.  There are no anticipated negative impacts to 

the BWSC sewer system with the proposed increase in sanitary sewage associated with the 

Project. 

Improvements and connections to BWSC infrastructure will be reviewed as part of the BWSC’s 

Site Plan Review process for the Project, including continued discussions of the 24-inch sewer 

main running under the building.  This process will include a comprehensive design review of the 

proposed service connections, an assessment of Project demands and system capacity, and the 

establishment of service accounts. 
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8.2 Water System 

8.2.1 Existing Water System 

The BWSC maintains water mains adjacent to the Project Site and provides water service to the 

Project.  There are five water systems within the City, and these provide service to portions of 

the City based on ground surface elevation. The five systems are Southern Low (commonly 

known as low service and abbreviated SL), Southern High (commonly known as high service and 

abbreviated SH), southern extra high, northern low, and northern high.   

There are three BWSC water mains in Massachusetts Avenue: 8-inch Southern Low (SL 8 DICL 

1975), 24-inch Southern Low (SL 24 PCI 1883 (1972), and 8-inch Southern Low (SL 8 PCI 1901).  

There are two BWSC water mains in Columbus Avenue: 30-inch Southern High [SH 30 PCI 1914 

(1972)] and 12-inch Southern Low (SL 12 DIC 2006).  There is one BWSC water main in West 

Springfield Street: 12-inch Southern Low (SL 12 DICL 1986).  These mains are part of an 

interconnected Southern High and Southern Low system adjacent to the Project Site. 

The existing water system is illustrated in Figure 8-2. 

8.2.2 Anticipated Water Consumption 

The Project’s water demand estimate for domestic services is based on the Project’s estimated 

sewage generation, described above.  A conservative factor of 1.1 (10%) is applied to the 

estimated average daily wastewater flows calculated with 310 CMR 15.00 values to account for 

consumption, system losses and other usages to estimate an average daily water demand.  The 

Project’s estimated domestic water demand is 15,235 gallons per day, or an increase of 13,151 

gallons per day from the existing building. 

8.2.3 Proposed Water Services 

The domestic and fire protection water services for the Project will connect to the existing BWSC 

water mains in Massachusetts Avenue, Columbus Avenue, and/or West Springfield Street.  

The Project’s impacts to the existing water system will be reviewed as part of the BWSC’s Site 

Plan Review process.  There are no anticipated water capacity impacts to the BWSC water 

system with the increase in water demand associated with the Project. 

The domestic and fire protection water service connections required for the Project will meet 

the applicable City and State codes and standards, including cross-connection and backflow 

prevention.  Compliance with the standards for the water system service connections will be 

reviewed as part of BWSC’s Site Plan Review Process.  This review will include sizing of domestic 

water and fire protection services, calculation of meter sizing, backflow prevention design, and 

location of hydrants and fire department connections that conform to BWSC and Boston Fire 

Department requirements. 



Figure 8-2
Existing Water System

566 Columbus Avenue     Boston, Massachusetts
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Efforts to reduce water consumption will be made.  Aeration fixtures and appliances will be 

chosen for water conservation qualities.  In public areas, sensor operated faucets and toilets will 

be installed. 

New meters will be installed with Meter Transmitter Units (MTU’s) as part of the BWSC’s 

Automatic Meter Reading (AMR) system. 

8.3 Storm Drainage System 

8.3.1 Existing Storm Drainage System 

There is an existing 24” x 36” storm drain main in Massachusetts Avenue flowing northwesterly 

to connect to a 36” x 48” storm drain main in Columbus Avenue.  There is a 15-inch storm drain 

in West Springfield Street flowing northwesterly to connect to the 36” x 48” storm drain main in 

Columbus Avenue.  The sewer flows in the BWSC storm drain mains adjacent to the site 

ultimately flow to the Charles River. 

The existing water system is illustrated in Figure 8-3. 

8.3.2 Proposed Storm Drainage System 

The majority of the existing site is covered by building or parking lot with small landscaped beds 

on the site and is approximately 90% impervious.  The Project will meet or reduce the existing 

peak rates and volumes of runoff from the site and promote recharge to the greatest extent 

possible. 

The Project will mitigate 1.25-inch depth of stormwater runoff from impervious areas of the site 

to the greatest extent possible to meet BWSC requirements.  The majority of the proposed site 

is comprised of building roof which will collect stormwater with internal drains and route it to a 

stormwater recharge system prior to overflow to the BWSC drainage system.  It is anticipated 

that the stormwater recharge systems will work to passively infiltrate runoff into the ground 

with a gravity recharge system or infiltrate runoff into the ground with a combination of 

stormwater storage tank in the building to pump runoff into recharge wells to provide 

infiltration.  The underground recharge system, and any required site closed drainage systems, 

will be designed so that there will be no increase in the peak rate of stormwater discharge and 

volume from the Project Site in the developed condition compared to the existing condition. 

Improvements and connections to BWSC infrastructure will be reviewed as part of the BWSC’s 

Site Plan Review process.  The process will include a comprehensive design review of the 

proposed service connections, and assessment of Project demands and system capacity. 

  



Figure 8-3
Existing Stormwater System

566 Columbus Avenue     Boston, Massachusetts



5511/566 Columbus Avenue 8-8 Infrastructure 
  Nitsch Engineering 

The Project will not affect the water quality of nearby water bodies.  Erosion and sediment 

control measures will be implemented during construction to minimize the transport of site soils 

to off-site areas and BWSC storm drain systems.  During construction, existing catch basins will 

be protected with filter fabric, straw bales and/or crushed stone, to provide for sediment 

removal from runoff.  These controls will be inspected and maintained throughout the 

construction phase until the areas of disturbance have been stabilized through the placement of 

pavement, structure, or vegetative cover.  

All necessary dewatering will be conducted in accordance with applicable MWRA and BWSC 

discharge permits.  Once construction is complete, the Project will be in compliance with local 

and state stormwater management policies. 

8.3.3 Groundwater Conservation Overlay District 

The BPDA oversees proposed projects within the Groundwater Conservation Overlay District 

(GCOD) under Zoning Article 32. The Project parcel is located within the GCOD. The purpose of 

the article is to prevent deterioration of and, where necessary, promote the restoration of, 

groundwater levels in the city of Boston, to protect and enhance the city’s historic 

neighborhoods and structures, reduce surface water runoff and water pollution and maintain 

public safety. 

The Project will comply with Article 32, which requires infiltration of at least 1-inch of 

stormwater over the site and protection of existing groundwater elevations within the site or 

adjacent to it. The Project will promote infiltration of stormwater into the ground by capturing 

within a suitably designed system a volume of rainfall equivalent to approximately 1.25-inches 

across the surface area of the lot to be occupied by the Project. The Project will result in no 

negative impact on groundwater levels within the lot in question or adjacent lots, subject to the 

terms of any (i) dewatering permit or (ii) cooperation agreement entered into by the Proponent 

and the BPDA, to the extent that such agreement provides standards for groundwater 

protection during construction. 

8.3.4 State Stormwater Standards 

In March 1997, the Massachusetts Department of Environmental Protection (MassDEP) adopted 

a Stormwater Management Policy to address non-point source pollution.  In 1997, MassDEP 

published the Massachusetts Stormwater Handbook as guidance on the Stormwater Policy, 

which was revised in February 2008.  The Policy prescribes specific stormwater management 

standards for development projects, including urban pollutant removal criteria for projects that 

may impact environmental resource areas.  Compliance is achieved through the implementation 

of Best Management Practices (BMPs) in the stormwater management design.  The Policy is 

administered locally pursuant to MGL Ch. 131, s. 40. 
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A brief explanation of each Policy Standard and the system compliance is provided below: 

Standard #1:  No new stormwater conveyances (e.g., outfalls) may discharge untreated 

stormwater directly to or cause erosion in wetlands or waters of the Commonwealth.  

Compliance:  The Project will comply with this Standard.  The design will incorporate the 

appropriate stormwater treatment and no new untreated stormwater will be directly 

discharged to, nor will erosion be caused to wetlands or waters of the Commonwealth as a 

result of stormwater discharges related to the Project. 

Standard #2:  Stormwater management systems shall be designed so that post-development 

peak discharge rates do not exceed pre-development peak discharge rates.  This Standard may 

be waived for discharges to land subject to coastal storm flowage as defined in 310 CMR. 

Compliance:  The Project will comply with this Standard.  The existing discharge rate will be met 

or decreased as a result of the improvements associated with the Project. 

Standard #3:  Loss of annual recharge to groundwater shall be eliminated or minimized through 

the use of infiltration measures including environmental sensitive site design, low impact 

development techniques, stormwater best management practices, and good operation and 

maintenance. At a minimum, the annual recharge from the post-development site shall 

approximate the annual recharge from pre-development conditions based on soil type.  This 

Standard is met when the stormwater management system is designed to infiltrate the required 

recharge volume as determined in accordance with the Massachusetts Stormwater Handbook.   

Compliance:  The Project will comply with this Standard. 

Standard #4:  Stormwater management systems shall be designed to remove 80% of the average 

annual post-construction load of Total Suspended Solids (TSS).   

Compliance:  The Project will comply with this Standard.  Within the Project’s limit of work, 

there will be mostly building roof, paved sidewalk, and driveway areas.  Runoff from paved 

vehicular areas that would contribute unwanted sediments or pollutants to the existing storm 

drain system will be collected by deep sump, hooded catch basins and conveyed through water 

quality units before discharging into the BWSC system. 

Standard #5: For land uses with higher potential pollutant loads, source control and pollution 

prevention shall be implemented in accordance with the Massachusetts Stormwater Handbook 

to eliminate or reduce the discharge of stormwater runoff from such land uses to the maximum 

extent practicable.  Stormwater discharges from land uses with higher potential pollutant loads 

shall also comply with the requirements of the Massachusetts Clean Waters Act, M.G.L. c. 21, §§ 

26-53 and the regulations promulgated thereunder at 314 CMR 3.00, 314 CMR 4.00 and 314 

CMR 5.00. 
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Compliance:  The Project will comply with this Standard.  The Project is not associated with 

Higher Potential Pollutant Loads (per the Policy, Volume I, page 1-6).  

Standard #6:  Stormwater discharges within the Zone II or Interim Wellhead Protection Area of a 

public water supply, and stormwater discharges near or to any other critical area, require the 

use of the specific source control and pollution prevention measures and the specific structural 

stormwater best management practices determined by the Department to be suitable for 

managing discharges to such areas, as provided in the Massachusetts Stormwater Handbook. 

Compliance:  The Project will comply with this Standard.  The Project will not discharge 

untreated stormwater to a critical or sensitive area. 

Standard #7:  A redevelopment project is required to meet the following Stormwater 

Management Standards only to the maximum extent practicable:  Standard 2, Standard 3, and 

the pretreatment and structural stormwater best management practice requirements of 

Standards 4, 5, and 6. Existing stormwater discharges shall comply with Standard 1 only to the 

maximum extent practicable.  A redevelopment project shall also comply with all other 

requirements of the Stormwater Management Standards and improve existing conditions.    

Compliance:  The Project is a new development and thus this standard is not applicable. 

Standard #8: A plan to control construction-related impacts including erosion, sedimentation and 

other pollutant sources during construction and land disturbance activities (construction period 

erosion, sedimentation, and pollution prevention plan) shall be developed and implemented. 

Compliance:  The Project will comply with this standard.  Sedimentation and erosion controls 

will be incorporated as part of the design of this Project and employed during construction. 

Standard #9:  A Long-Term Operation and Maintenance (O&M) Plan shall be developed and 

implemented to ensure that stormwater management systems function as designed. 

Compliance:  The Project will comply with this standard.  An O&M Plan including long-term BMP 

operation requirements will be prepared to provide proper maintenance instructions to 

maintain a functional stormwater management system. 

Standard #10:  All illicit discharges to the stormwater management system are prohibited. 

Compliance:  The Project will comply with this standard.  There will be no illicit connections 

associated with the Project.   
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8.4 Electrical Service 

Electrical service will be coordinated with the utility company.  Per record documents, there is 

an existing electrical service running under the existing building from Columbus Avenue to 

Public Alley Number 514.  Relocation or removal and disposal of any existing electrical services 

within the site will be reviewed and approved by the utility provider. 

8.5 Telecommunication Systems 

Telecommunication service will be coordinated with the telecommunication providers. 

8.6 Gas Systems 

Natural gas service will be coordinated with the utility company as required. 

8.7 Utility Protection During Construction 

Existing public and private infrastructure located within nearby public rights-of-way will be 

protected during Project construction.  The installation of proposed utility connections within 

public ways will be undertaken in accordance with BWSC, Boston Public Works Department, the 

Dig-Safe Program, and applicable utility company requirements.  Specific methods for 

constructing proposed utilities where they are near to, or connect with, existing water, sewer, 

and drain facilities will be reviewed by the BWSC as part of its Site Plan Review process.  All 

necessary permits will be obtained before the commencement of construction.    

The Proponent will continue to work and coordinate with the BWSC and the utility companies to 

ensure safe and coordinated utility operations in connection with the Project. 
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9.0 COORDINATION WITH OTHER GOVERNMENTAL AGENCIES 

9.1 Architectural Access Board Requirements 

The Project will comply with the requirements of the Massachusetts Architectural Access Board 

and will be designated to comply with the standards of the Americans with Disabilities Act. The 

Accessibility Checklist is provided in Appendix G. 

9.2 Massachusetts Environmental Policy Act (MEPA) 

The Proponent does not expect that the Project will require review by the Massachusetts 

Environmental Policy Act (MEPA) Office of the Massachusetts Executive Office of Energy and 

Environmental Affairs.  Current plans do not call for the Project to receive any state permits, 

state funding or involve any state land transfers. 

9.3 Massachusetts Historical Commission 

The Proponent does not anticipate that the Project will require any state or federal licenses, 

permits or approvals, and does not anticipate utilizing any state or federal funds.  Therefore, 

review by the Massachusetts Historical Commission (MHC) is not anticipated at this time.  In the 

event that state or federal licenses, permits, approvals or funding is involved, the Proponent will 

file an MHC Project Notification Form to initiate review of the Project.  

9.4 Boston Civic Design Commission 

The Project will comply with the provisions of Article 28 of the Boston Zoning Code.  This PNF 

will be submitted to the Boston Civic Design Commission by the BPDA as part of the Article 80 

process. 
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566 Columbus Avenue 
Community Engagement Activities 

As of July 16, 2019 
 

BUSINESS ENTITIES & NON‐PROFIT ORGANIZATIONS 

1. South End Forum:  
Includes the following members: Ellis NA; Blackstone Franklin NA; Claremont NA; Worcester Square 
NA; East Berkeley NA; Hurley Block NA; Chester Square NA; Union Park NA; Pilot Block NA; 8 Streets 
NA.  The project team also met individually with some of these groups. 

2. United South End Artists 

3. SEBA 

4. United South End Settlements 

5. Castle Square Neighborhood Association  

6. Inquilinos Boricuas en Accion (IBA) 

7. Pine Street Inn 

8. Wally’s Café 

9. SRV Restaurant (Owner: James Cochener) 

10. People’s Baptist Church 

11. Dudley Square Main Streets   

12. United Neighbors of Lower Roxbury 

 

COMMUNITY LEADERS 

1. Mel King 

2. Paul Goodnight 

3. Freida Garcia 

4. Byron Rushing 

5. Steve Fox 

6. Bob Barney 

7. Carol Blair 

8. David Stone 

9. Ted Pietras 

10. Robin Johnson 

11. Carolyn Parker 

12. Hakan Sjoo 

ELECTED OFFICIALS 

1. State Representative Jon Santiago 

2. State Representative Aaron 

3. Boston City Councilor Kim Janey 

 
Bevco                    7/16/19 



566 COLUMBUS AVENUE 
SUPPORTER LIST 
As of 7/29/19 

NAME    ADDRESS

1. Vanessa Calderon‐Rosado‐CEO  Inquilinos Boricuas en Accion (IBA) 405 Shawmut Avenue, Boston, MA

2. Mike Wasserman‐Exec. Dir.  Boston Debate League 566 Columbus Avenue, Boston, MA

3. David Schwartz  East Coast Realty 555 Columbus Avenue, Boston, MA

4. Jason Webb‐Former Director  Dudley Neighbors, Inc. 550 Dudley Street, Roxbury, MA

5. Tony Hernandez‐Director  Dudley Neighbors, Inc. 550 Dudley Street, Roxbury, MA

6. Eve Ward  South End Business Alliance 19 Union Park, Boston, MA

7. Nia Grace‐Owner/Operator  Darryl’s Corner Bar and Kitchen 604 Columbus Avenue, Boston, MA

8. Soonyoung You‐President  Bijan Cleaners 567 Columbus Avenue, Boston, MA

9. Deborah Backus‐Exec. Dir.  Castle Square Neighborhood Association 476 Tremont Street, Boston, MA

10. Lyndia Downie‐President  Pine Street Inn 444 Harrison Avenue, Boston, MA

11. Jennifer Taibi, Co‐Chair  United South End Artists 87 Marlborough Street, Boston, MA

12. Rebecca Roth Gullo  Banyan Restaurant 553 Tremont Street, Boston, MA

13. Al Desti  South End Food Emporium 469 Columbus Avenue, Boston, MA

14. Vassilis Kamperides  Columbus Dry Cleaners 465 Columbus Avenue, Boston, MA

15. Ken Oringer‐Owner  Toro 234 W. Newton Street #5, Boston, MA

16. Loic LeGarrec‐Owner  Petit Robert Bistro 480 Columbus Avenue, Boston, MA

17. James Cochener‐Owner  SRV 569 Columbus Avenue, Boston, MA

18. Bill Kasper‐Owner  Urban Property Management 35 Fay Street, Boston, MA

19. Robin Johnson  Hingham Savings Bank 540 Tremont Street, Boston, MA

20. David Stone & Jennifer Watson    64 East Brookline Street #4, Boston, MA

21. Jane Bolt    41 Thorndike Street, Boston, MA

22. Santa Soto    12 Westminster Street #2, Boston, MA

23. Celis Suazo    9 Lattimore Court, Boston, MA

24. Suzanne Lynch    25 Trotter Court, Boston, MA

25. Jim Alexander & Thomas 
Stocker 

 
257 Northhampton Street #702, Boston, MA 

26. Chris Byrne & Angela Feraco    771 Tremont Street, Boston, MA

27. Ivy O’Connor    765 A Tremont Street #2, Boston, MA

28. Gary Bailey    10 Columbus Square #1, Boston, MA

29. Toni Crothall    4 East Concord Street, Boston, MA

30. Joyce Lee    32 Rutland Street, Boston, MA

31. Brian Gokey    503 Shawmut Avenue



32. Jackie Cox‐Crite    130 Dartmouth Street #812, Boston, MA

33. Kenneth Kruckemeyer    12 Holyoke Street, Boston, MA

34. Joan & Edwin Tiffany    19 Braddock Park, Boston, MA

35. Catherin Mesner    18 Wellington Street #2, Boston, MA

36. Richard Stern    31 Rutland Street, Boston, MA

37. Steve Sheinkopf    39 Greenwich Park, Boston, MA

38. Jennifer Coplon    735 Harrison Avenue #401, Boston, MA

39. Norin Razzaque    190 W. Springfield Street $1, Boston, MA

40. Jeffrey W. Hamilton, Jr.    94 Worcester Street #1, Boston, MA

41. Rob Hagan    103 W. Springfield Street, Boston, MA

42. John Meunier    45 W. Newton Street #5, Boston, MA

43. Chris Flynn    121 W. Concord Street, Boston, MA

44. Dosenia Smith    465 Columbus Avenue, Boston, MA

45. Ben Clough    199 W. Newton Street, Boston, MA

46. Bryan Quinlan    45 Concord Square, Boston, MA

47. Mike Reardon    45 Concord Square, Boston, MA

48. Michael Byers    47 Concord Square, Boston, MA

49. Colton Dwyer    17 Gray Street #2, Boston, MA

50. Matt Cloutier    529 Columbus Avenue #17, Boston, MA

51. Brian Burn    32 Traveler Street, Boston, MA

52. Chris Gonzales    192 W. Brookline Street #2, Boston, MA

53. Robyn Varney    1692 Washington Street #1, Boston, MA

54. Aaron Edwards    140 Shawmut Avenue #1G, Boston, MA

55. Song Han    1672 Washington Street #201, Boston, MA 

56. Travis Chernak    1313 Washington Street #503, Boston, MA 

57. John Casagrande    11 Wellington Street, Boston, MA

58. Jodi Solomon    29 Hanson Street, Boston, MA

59. Steven Bertozzi     1313 Washington Street #420, Boston, MA 

60. Jaseal Boldec    538 Tremont Street, Boston, MA

61. Richard Tarulli    1313 Washington Street #420, Boston, MA 

62. Patrick Planeta    535 Albany Street #101C, Boston, MA

63. Allison Picott    140 Shawmut Avenue #1E, Boston, MA

64. Nicolas Farrell    613 Columbus Avenue #6, Boston, MA

65. Carly O’Shaughnessy    345 Harrison Avenue, Boston, MA

66. Kevin Corkery    25 Holyoke Street #5, Boston, MA

67. Michael Goldstein    140 Shawmut Avenue #1E, Boston, MA



68. Paula Bartlett    300 Harrison Avenue #337, Boston, MA

69. Adam Glick    15 Holyoke Street #3, Boston, MA

70. Ricardo Rodriguez & Michael 
Kelley 

 
100 Arlington Street, Boston, MA 

71. Vera Martin    243 Shawmut Avenue, Boston, MA

72. Brandon Miller    27 Worcester Street #1, Boston, MA

73. Heather Govern    1688 Washington Street #2, Boston, MA 

74. Shannon Varney    140 Shawmut Avenue #1D, Boston, MA

75. Nicholas Boretti    725 Harrison Avenue, Boston, MA

76. Bernard Petersen    7 Dwight Street #1, Boston, MA

77. Alicia D’Alba    38 Dartmouth Street #3, Boston, MA 

78. Jackie Bullis    90 Waltham Street #3, Boston, MA

79. James Flanagan    30 Union Park #203, Boston, MA

80. William T. Stern    350 Harrison Avenue, Boston, MA

81. Brooke Wurst    27 Wareham Street #303, Boston, MA

82. Heather Lynch    32 Traveler Street #608, Boston, MA

83. Mark E. Walsh    140 Shawmut Avenue #8B, Boston, MA

84. LeeAnn Miller      30 Dalton Street #2601, Boston, MA

85. Richard Miller    30 Dalton Street #2601, Boston, MA

86. Phil Spinks    1313 Washington Street #316, Boston, MA 

87. Adam Stillman    35 Fay Street #10, Boston, MA 

88. Matthew E. Hart    31 Hanson Street #3, Boston, MA

89. Cheryl Dickinson    189 West Canton Street, Boston, MA

90. Mary Ellen Hassell    185 Warren Avenue #1, Boston, MA

91. Jamie Curtis    32 Traveler Street #508, Boston, MA

92. Jen Girvin    68 Chandler Street

93. Camille Preston    USES

94. Don Gorton    138 Chandler Street #4, Boston, MA

95. Peter Forkner    16 Durham Street, Boston, MA

96. Daniel Gerardi    30 Union Park #501, Boston, MA

97. Jacqueline Fantuzzi    111 Pembroke Street, Boston, MA

98. Jordyne Wu    7 Claremont Park, Boston, MA

99. Harold J. McCarty    25 Claremont Park, Boston, MA

100. Felicia Faison & Nyles Nedd    96 Dartmouth Street #6, Boston, MA

101. Marissa Andrew    195 Savin Hill Avenue #7, Boston, MA

102. Audrey Evans    11 Greenwich Park, Boston, MA



103.  Alina Wolhardt    535 Albany Street, Boston, MA

104. Nyshija Barboza    66 Hudson Street #810, Boston, MA

105. Corey Smith    82 Fairmount Street #1, Boston, MA

106. Mark Doherty    133 Pembroke Street, Boston, MA

107. Crandon Leahy    17 Gray Street #2, Boston, MA

108. Justin Hautaniemi    66 Waltham Street #40, Boston, MA

109. Rob Kutner    345 Harrison Avenue, Boston, MA

110. Marco Eberth    17 Gray Street #1, Boston, MA

111. Jeanne M. Pelletier, Esq.    4 Pelham Terrace, Boston, MA
Bevco                                  7/29/19 



 

Appendix D 

Transportation 

  



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 22 126 9 0 6 109 4 0 0 0 3 0 7 2 9

7:15 AM 0 15 148 5 0 7 130 6 0 0 0 3 0 5 4 5

7:30 AM 0 9 134 15 0 4 143 3 0 1 1 4 0 6 3 4

7:45 AM 0 16 156 19 0 6 135 5 0 1 0 3 0 5 3 6

8:00 AM 0 8 169 10 0 7 154 7 0 0 0 2 0 4 4 5

8:15 AM 0 17 133 11 0 8 162 4 0 1 0 0 0 12 2 11

8:30 AM 0 10 152 9 0 7 157 5 0 1 0 2 0 4 7 8

8:45 AM 1 16 136 12 0 8 131 6 0 1 0 1 0 7 2 8

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 9 209 6 0 20 171 5 0 3 6 16 0 8 5 9

4:15 PM 1 8 190 12 0 14 192 2 0 4 2 23 0 9 2 10

4:30 PM 0 11 216 9 0 16 196 3 0 5 3 16 0 16 2 5

4:45 PM 0 16 167 15 0 15 212 4 0 7 1 14 0 3 4 4

5:00 PM 2 12 183 16 0 11 196 2 0 4 6 12 0 18 2 9

5:15 PM 0 11 176 18 0 9 169 6 0 5 1 20 0 7 4 4

5:30 PM 0 10 194 23 0 10 179 9 0 4 7 21 0 15 5 10

5:45 PM 0 12 165 11 0 9 170 6 0 4 1 8 0 2 2 9

6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:45 AM 0 51 610 49 0 28 608 21 0 3 0 7 0 25 16 30
PHF

HV % 0.0% 2.0% 9.5% 2.0% 0.0% 0.0% 9.7% 4.8% 0.0% 0.0% 0.0% 0.0% 0.0% 4.0% 0.0% 3.3%

PM PEAK HOUR

4:15 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:15 PM 3 47 756 52 0 56 796 11 0 20 12 65 0 46 10 28
PHF

HV % 0.0% 0.0% 4.1% 0.0% 0.0% 1.8% 4.3% 0.0% 0.0% 0.0% 0.0% 1.5% 0.0% 0.0% 0.0% 0.0%

St Botolph Street

Eastbound

Massachusetts Avenue Massachusetts Avenue St Botolph Street

5/21/2019

Tuesday

Partly Sunny, 65°F

Vannesa Kello

388_C33_HSH

Location 1

South End, Boston, MA

Massachusetts Avenue

0.91 0.93 0.72

Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

Northbound Westbound

0.84

Massachusetts Avenue St Botolph Street St Botolph Street

Southbound Eastbound

Massachusetts Avenue

Northbound Southbound Eastbound

Northbound

0.71

Westbound

0.93 0.94 0.63

Southbound Eastbound

St Botolph Street

Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

5/27/2019, 6:12 PM, 388_C33_TMC_Loc 1



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 2 23 0 0 0 15 0 0 0 0 0 0 0 0 1

7:15 AM 0 1 13 0 0 0 15 1 0 0 0 0 0 0 0 0

7:30 AM 0 1 19 0 0 0 16 0 0 0 0 1 0 1 0 0

7:45 AM 0 1 13 0 0 0 17 0 0 0 0 0 0 0 0 1

8:00 AM 0 0 14 0 0 0 13 1 0 0 0 0 0 0 0 0

8:15 AM 0 0 17 1 0 0 14 0 0 0 0 0 0 0 0 0

8:30 AM 0 0 14 0 0 0 15 0 0 0 0 0 0 1 0 0

8:45 AM 0 1 18 2 0 0 14 0 0 0 0 0 0 0 0 0

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 0 5 0 0 1 13 0 0 0 0 0 0 0 0 1

4:15 PM 0 0 5 0 0 0 8 0 0 0 0 0 0 0 0 0

4:30 PM 0 0 12 0 0 0 9 0 0 0 0 1 0 0 0 0

4:45 PM 0 0 7 0 0 1 8 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 7 0 0 0 9 0 0 0 0 0 0 0 0 0

5:15 PM 0 0 5 0 0 1 9 3 0 0 0 0 0 0 0 0

5:30 PM 0 0 8 0 0 0 4 0 0 0 0 0 0 0 0 1

5:45 PM 0 1 3 0 0 0 5 0 0 0 0 0 0 0 0 0

6:00 PM

AM PEAK HOUR

7:00 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:00 AM 0 5 68 0 0 0 63 1 0 0 0 1 0 1 0 2
PHF

PM PEAK HOUR

4:30 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:30 PM 0 0 31 0 0 2 35 3 0 0 0 1 0 0 0 0
PHF

Northbound Southbound Eastbound Westbound

0.65 0.77

0.73 0.94 0.25 0.75

0.25 0.00

Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

Northbound Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

South End, Boston, MA

HEAVY VEHICLES
Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

Location 1

388_C33_HSH

Vannesa Kello

Partly Sunny, 65°F

Tuesday

5/21/2019

St Botolph Street

Massachusetts Avenue

5/27/2019, 6:12 PM, 388_C33_TMC_Loc 1



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

7:00 AM 0 10 0 5 0 5 0 3 0 0 0 4 0 1 0 30

7:15 AM 0 20 0 3 0 7 0 12 0 0 0 6 0 0 0 36

7:30 AM 0 18 0 2 0 6 0 5 0 1 0 15 0 0 0 38

7:45 AM 1 20 0 11 0 15 0 10 0 0 0 12 0 0 0 43

8:00 AM 0 28 0 9 0 12 0 8 0 0 0 6 0 0 0 61

8:15 AM 2 19 0 7 1 5 0 4 0 0 0 9 0 0 0 54

8:30 AM 0 34 0 8 0 6 0 3 0 0 0 32 0 0 2 48

8:45 AM 0 26 0 4 0 8 0 4 0 0 0 41 0 0 0 37

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

4:00 PM 0 3 0 10 0 3 0 8 0 1 0 10 0 0 0 31

4:15 PM 0 13 1 9 1 8 0 15 0 0 0 17 0 1 0 48

4:30 PM 0 13 1 17 1 7 0 16 0 0 0 22 0 0 0 40

4:45 PM 0 15 0 10 0 6 0 15 0 0 0 36 0 0 1 33

5:00 PM 1 19 0 10 0 4 0 9 2 0 0 42 0 1 0 39

5:15 PM 0 27 0 19 0 6 0 11 0 0 0 33 1 0 0 53

5:30 PM 0 12 0 23 0 5 0 13 0 0 0 38 0 0 0 41

5:45 PM 0 23 0 6 0 5 1 14 0 0 0 11 0 0 1 37

AM PEAK HOUR
1

7:45 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

8:45 AM 3 101 0 35 1 38 0 25 0 0 0 59 0 0 2 206

PM PEAK HOUR
1

4:15 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

5:15 PM 1 60 2 46 2 25 0 55 2 0 0 117 0 2 1 160
1

Peak hours corresponds to vehicular peak hours.

Vannesa Kello

388_C33_HSH

Location 1

South End, Boston, MA

Massachusetts Avenue

Massachusetts Avenue

PEDESTRIANS & BICYCLES

Northbound

Massachusetts Avenue

St Botolph Street

5/21/2019

Tuesday

Partly Sunny, 65°F

Massachusetts Avenue St Botolph Street St Botolph Street

Massachusetts Avenue St Botolph Street St Botolph Street

Eastbound WestboundSouthbound

Massachusetts Avenue Massachusetts Avenue St Botolph Street St Botolph Street

Eastbound WestboundSouthboundNorthbound

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue St Botolph Street

Northbound

St Botolph Street

5/27/2019, 6:12 PM, 388_C33_TMC_Loc 1



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 0 157 0 0 0 119 0 0 0 0 0 0 0 0 0

7:15 AM 0 0 168 0 0 0 138 0 0 0 0 0 0 0 0 0

7:30 AM 0 0 158 0 0 0 153 0 0 0 0 0 0 0 0 0

7:45 AM 0 0 191 0 0 0 143 0 0 0 0 0 0 0 0 0

8:00 AM 0 0 187 0 0 0 160 0 0 0 0 0 0 0 0 0

8:15 AM 0 0 161 0 0 0 174 0 0 0 0 0 0 0 0 0

8:30 AM 0 0 171 0 0 0 163 0 0 0 0 0 0 0 0 0

8:45 AM 0 0 165 0 0 0 140 0 0 0 0 0 0 0 0 0

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 0 224 0 0 0 195 0 0 0 0 0 0 0 0 0

4:15 PM 0 0 211 0 0 0 225 0 0 0 0 0 0 0 0 0

4:30 PM 0 0 236 0 0 0 228 0 0 0 0 0 0 0 0 0

4:45 PM 0 0 198 0 0 0 229 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 213 0 0 0 228 0 0 0 0 0 0 0 0 0

5:15 PM 0 0 205 0 0 0 196 0 0 0 0 0 0 0 0 0

5:30 PM 0 0 227 0 0 0 215 0 0 0 0 0 0 0 0 0

5:45 PM 0 0 188 0 0 0 180 0 0 0 0 0 0 0 0 0

6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:45 AM 0 0 710 0 0 0 640 0 0 0 0 0 0 0 0 0
PHF

HV % 0.0% 0.0% 10.1% 0.0% 0.0% 0.0% 10.2% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

PM PEAK HOUR

4:15 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:15 PM 0 0 858 0 0 0 910 0 0 0 0 0 0 0 0 0
PHF

HV % 0.0% 0.0% 4.0% 0.0% 0.0% 0.0% 4.1% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%

Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Massachusetts Avenue Massachusetts Avenue

Northbound Southbound Eastbound

Northbound

0.00

Westbound

0.93 0.92 0.00

Southbound Eastbound

0.91 0.99 0.00

Massachusetts Avenue Massachusetts Avenue

Northbound Westbound

0.00

Massachusetts Avenue

Southbound Eastbound

Massachusetts Avenue

Vannesa Kello

388_C33_HSH

Location 2

South End, Boston, MA

Massachusetts Avenue

MBTA Station

Eastbound

Massachusetts Avenue Massachusetts Avenue

5/21/2019

Tuesday

Partly Sunny, 65°F

5/27/2019, 6:15 PM, 388_C33_TMC_Loc 2



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 0 33 0 0 0 14 0 0 0 0 0 0 0 0 0

7:15 AM 0 0 22 0 0 0 18 0 0 0 0 0 0 0 0 0

7:30 AM 0 0 21 0 0 0 19 0 0 0 0 0 0 0 0 0

7:45 AM 0 0 15 0 0 0 19 0 0 0 0 0 0 0 0 0

8:00 AM 0 0 16 0 0 0 17 0 0 0 0 0 0 0 0 0

8:15 AM 0 0 23 0 0 0 13 0 0 0 0 0 0 0 0 0

8:30 AM 0 0 18 0 0 0 16 0 0 0 0 0 0 0 0 0

8:45 AM 0 0 17 0 0 0 16 0 0 0 0 0 0 0 0 0

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 0 7 0 0 0 12 0 0 0 0 0 0 0 0 0

4:15 PM 0 0 8 0 0 0 9 0 0 0 0 0 0 0 0 0

4:30 PM 0 0 12 0 0 0 7 0 0 0 0 0 0 0 0 0

4:45 PM 0 0 7 0 0 0 12 0 0 0 0 0 0 0 0 0

5:00 PM 0 0 7 0 0 0 9 0 0 0 0 0 0 0 0 0

5:15 PM 0 0 9 0 0 0 9 0 0 0 0 0 0 0 0 0

5:30 PM 0 0 10 0 0 0 7 0 0 0 0 0 0 0 0 0

5:45 PM 0 0 6 0 0 0 8 0 0 0 0 0 0 0 0 0

6:00 PM

AM PEAK HOUR

7:00 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:00 AM 0 0 91 0 0 0 70 0 0 0 0 0 0 0 0 0
PHF

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:00 PM 0 0 34 0 0 0 40 0 0 0 0 0 0 0 0 0
PHF

Location 2

388_C33_HSH

Vannesa Kello

Partly Sunny, 65°F

Tuesday

5/21/2019

MBTA Station

Massachusetts Avenue

Northbound Southbound Eastbound Westbound

South End, Boston, MA

HEAVY VEHICLES
Massachusetts Avenue Massachusetts Avenue

Massachusetts Avenue Massachusetts Avenue

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue

Northbound Southbound Eastbound Westbound

0.69 0.92 0.00 0.00

0.00 0.00

Massachusetts Avenue Massachusetts Avenue

Northbound Southbound Eastbound Westbound

0.71 0.83

5/27/2019, 6:15 PM, 388_C33_TMC_Loc 2



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

7:00 AM 0 7 0 0 0 11 0 67 0 0 0 0 0 0 0 0

7:15 AM 0 14 0 0 0 6 0 85 0 0 0 0 0 0 0 0

7:30 AM 0 17 0 0 0 9 0 150 0 0 0 0 0 0 0 0

7:45 AM 0 13 0 0 0 8 0 103 0 0 0 0 0 0 0 0

8:00 AM 0 20 0 0 0 11 0 137 0 0 0 0 0 0 0 0

8:15 AM 0 20 0 0 0 14 0 112 0 0 0 0 0 0 0 0

8:30 AM 0 26 0 0 0 13 0 113 0 0 0 0 0 0 0 0

8:45 AM 0 24 0 0 0 10 0 118 0 0 0 0 0 0 0 0

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

4:00 PM 0 3 0 0 0 3 0 93 0 0 0 0 0 0 0 0

4:15 PM 0 19 0 0 0 7 0 60 0 0 0 0 0 0 0 0

4:30 PM 0 15 0 0 0 2 0 96 0 0 0 0 0 0 0 0

4:45 PM 0 12 0 0 0 3 0 86 0 0 0 0 0 0 0 0

5:00 PM 0 24 0 0 0 11 0 144 0 0 0 0 0 0 0 0

5:15 PM 0 36 0 0 0 8 0 141 0 0 0 0 0 0 0 0

5:30 PM 0 20 0 0 0 10 0 123 0 0 0 0 0 0 0 0

5:45 PM 0 28 0 0 0 6 0 102 0 0 0 0 0 0 0 0

AM PEAK HOUR
1

7:45 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

8:45 AM 0 79 0 0 0 46 0 465 0 0 0 0 0 0 0 0

PM PEAK HOUR
1

4:15 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

5:15 PM 0 70 0 0 0 23 0 386 0 0 0 0 0 0 0 0
1

Peak hours corresponds to vehicular peak hours.

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue

Northbound

Massachusetts Avenue Massachusetts Avenue

Eastbound WestboundSouthboundNorthbound

Massachusetts Avenue

Eastbound WestboundSouthbound

Vannesa Kello

388_C33_HSH

Location 2

South End, Boston, MA

Massachusetts Avenue

Massachusetts Avenue

PEDESTRIANS & BICYCLES

Northbound

Massachusetts Avenue

MBTA Station

5/21/2019

Tuesday

Partly Sunny, 65°F

Massachusetts Avenue

5/27/2019, 6:15 PM, 388_C33_TMC_Loc 2



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 10 103 12 0 4 101 14 0 47 33 10 0 15 35 7

7:15 AM 0 19 88 16 0 8 112 18 0 69 50 5 0 24 22 11

7:30 AM 0 27 108 4 0 9 128 16 0 40 49 8 0 17 31 10

7:45 AM 0 24 113 4 0 7 111 25 0 61 59 4 0 26 26 17

8:00 AM 0 17 114 5 0 12 116 32 0 52 43 8 0 23 28 21

8:15 AM 0 26 106 8 0 14 129 31 0 42 49 3 0 16 29 13

8:30 AM 1 18 113 4 0 11 113 39 0 44 51 4 0 19 20 14

8:45 AM 0 23 111 3 0 11 106 23 0 40 48 7 0 18 23 14

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 3 2 136 17 0 12 150 33 0 68 26 7 0 37 46 20

4:15 PM 1 3 154 18 0 21 162 42 0 43 32 6 0 39 60 14

4:30 PM 0 7 167 15 0 10 178 40 0 52 36 9 0 28 32 17

4:45 PM 0 6 134 17 0 15 166 48 0 50 35 10 0 36 50 14

5:00 PM 0 7 136 25 0 11 175 42 0 62 36 6 0 34 50 15

5:15 PM 1 10 145 20 0 14 137 45 0 48 39 10 0 51 57 12

5:30 PM 0 5 153 18 0 10 157 48 0 63 45 8 0 31 48 11

5:45 PM 0 3 148 20 0 9 132 39 0 32 38 7 0 42 47 8

6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:45 AM 1 85 446 21 0 44 469 127 0 199 202 19 0 84 103 65
PHF

HV % 0.0% 18.8% 14.1% 0.0% 0.0% 13.6% 10.4% 8.7% 0.0% 1.5% 1.5% 21.1% 0.0% 6.0% 1.9% 7.7%

PM PEAK HOUR

4:15 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:15 PM 1 23 591 75 0 57 681 172 0 207 139 31 0 137 192 60
PHF

HV % 0.0% 0.0% 5.1% 1.3% 0.0% 5.3% 4.6% 1.2% 0.0% 0.0% 5.8% 3.2% 0.0% 0.7% 2.1% 5.0%

Columbus Avenue

Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Northbound Southbound Eastbound

Northbound

0.88

Westbound

0.98 0.92 0.85

Southbound Eastbound

0.91 0.99 0.86

Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Northbound Westbound

0.91

Massachusetts Avenue Columbus Avenue Columbus Avenue

Southbound Eastbound

Massachusetts Avenue

Vannesa Kello

388_C33_HSH

Location 3

South End, Boston, MA

Massachusetts Avenue

Columbus Avenue

Eastbound

Massachusetts Avenue Massachusetts Avenue Columbus Avenue

5/21/2019

Tuesday

Partly Sunny, 65°F

5/27/2019, 6:17 PM, 388_C33_TMC_Loc 3



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 1 19 1 0 1 7 1 0 2 5 1 0 1 1 0

7:15 AM 0 0 16 4 0 1 9 1 0 0 0 0 0 1 1 1

7:30 AM 0 1 21 0 0 5 14 0 0 0 6 0 0 2 1 1

7:45 AM 0 4 12 0 0 1 15 1 0 0 1 1 0 1 0 2

8:00 AM 0 1 18 0 0 3 11 3 0 0 1 2 0 2 2 2

8:15 AM 0 5 19 0 0 1 11 4 0 2 1 1 0 1 0 0

8:30 AM 0 6 14 0 0 1 12 3 0 1 0 0 0 1 0 1

8:45 AM 0 1 21 0 0 2 12 1 0 3 2 0 0 2 1 1

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 0 5 2 0 0 13 1 0 0 0 0 0 3 2 1

4:15 PM 0 0 4 0 0 1 8 1 0 0 1 0 0 0 2 1

4:30 PM 0 0 12 0 0 0 5 0 0 0 2 0 0 0 1 2

4:45 PM 0 0 9 0 0 1 8 1 0 0 3 0 0 1 1 0

5:00 PM 0 0 5 1 0 1 10 0 0 0 2 1 0 0 0 0

5:15 PM 0 1 5 0 0 0 10 0 0 0 1 0 0 2 1 1

5:30 PM 0 0 8 0 0 0 9 0 0 1 1 0 0 0 1 1

5:45 PM 0 0 4 0 0 1 6 0 0 0 3 0 0 0 1 0

6:00 PM

AM PEAK HOUR

7:30 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:30 AM 0 11 70 0 0 10 51 8 0 2 9 4 0 6 3 5
PHF

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:00 PM 0 0 30 2 0 2 34 3 0 0 6 0 0 4 6 4
PHF

Location 3

388_C33_HSH

Vannesa Kello

Partly Sunny, 65°F

Tuesday

5/21/2019

Columbus Avenue

Massachusetts Avenue

Northbound Southbound Eastbound Westbound

South End, Boston, MA

HEAVY VEHICLES
Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Northbound Southbound Eastbound Westbound

0.84 0.91 0.63 0.58

0.50 0.58

Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Northbound Southbound Eastbound Westbound

0.67 0.70

5/27/2019, 6:17 PM, 388_C33_TMC_Loc 3



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

7:00 AM 0 6 0 9 0 6 0 15 1 0 0 28 0 0 2 12

7:15 AM 0 11 0 8 0 7 1 19 4 9 1 27 1 1 0 20

7:30 AM 0 7 0 7 2 5 1 23 6 6 1 39 0 1 1 23

7:45 AM 0 6 0 13 0 7 2 21 7 13 3 48 0 4 2 30

8:00 AM 0 13 0 12 0 3 0 26 14 20 1 61 0 4 1 32

8:15 AM 0 8 0 13 1 16 2 23 18 31 1 65 0 2 2 34

8:30 AM 1 8 0 11 1 10 4 28 10 30 0 59 0 3 2 42

8:45 AM 1 13 0 10 2 10 0 24 9 32 1 63 0 2 2 31

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

4:00 PM 0 2 0 12 0 6 0 17 1 6 0 49 2 13 3 32

4:15 PM 2 13 0 10 1 11 4 23 1 0 0 28 0 14 1 20

4:30 PM 0 11 0 18 0 9 4 31 0 2 0 48 0 13 2 47

4:45 PM 1 7 0 19 0 5 1 35 0 2 0 23 0 25 2 49

5:00 PM 0 6 0 20 0 9 4 40 3 1 0 65 0 18 7 48

5:15 PM 0 12 0 23 0 8 1 37 2 2 0 55 1 26 6 53

5:30 PM 1 7 0 25 0 6 4 42 0 3 0 75 1 21 4 55

5:45 PM 1 6 0 21 2 15 5 36 3 2 0 69 1 24 7 53

AM PEAK HOUR
1

7:45 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

8:45 AM 1 35 0 49 2 36 8 98 49 94 5 233 0 13 7 138

PM PEAK HOUR
1

4:15 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

5:15 PM 3 37 0 67 1 34 13 129 4 5 0 164 0 70 12 164
1

Peak hours corresponds to vehicular peak hours.

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue Columbus Avenue

Northbound

Columbus Avenue

Massachusetts Avenue Massachusetts Avenue Columbus Avenue Columbus Avenue

Eastbound WestboundSouthboundNorthbound

Massachusetts Avenue Columbus Avenue Columbus Avenue

Eastbound WestboundSouthbound

Vannesa Kello

388_C33_HSH

Location 3

South End, Boston, MA

Massachusetts Avenue

Massachusetts Avenue

PEDESTRIANS & BICYCLES

Northbound

Massachusetts Avenue

Columbus Avenue

5/21/2019

Tuesday

Partly Sunny, 65°F

Massachusetts Avenue Columbus Avenue Columbus Avenue

5/27/2019, 6:17 PM, 388_C33_TMC_Loc 3



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 20 98 25 0 9 114 3 0 22 61 15 0 21 65 5

7:15 AM 0 16 103 39 0 13 122 6 0 14 78 12 1 19 57 6

7:30 AM 0 16 110 30 0 17 128 8 0 16 106 13 0 14 52 13

7:45 AM 0 12 116 47 0 18 121 2 0 18 143 19 0 16 61 7

8:00 AM 0 13 112 39 0 19 125 3 0 17 153 18 1 18 42 7

8:15 AM 0 10 119 40 0 17 129 2 0 15 120 10 0 19 62 6

8:30 AM 0 11 112 43 0 13 114 10 0 19 138 9 0 20 52 5

8:45 AM 0 17 107 49 0 14 108 9 0 17 120 14 0 11 48 13

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 12 125 30 0 16 172 9 0 19 95 18 0 33 88 14

4:15 PM 0 19 134 29 0 20 177 11 0 32 94 16 1 34 97 10

4:30 PM 0 10 146 36 0 22 185 8 0 36 103 25 0 39 83 7

4:45 PM 0 11 130 37 0 19 193 9 0 18 89 20 0 37 112 9

5:00 PM 0 17 137 29 0 18 182 15 0 20 80 23 0 31 87 11

5:15 PM 0 14 140 34 0 14 178 7 0 24 93 34 0 38 101 12

5:30 PM 0 13 143 37 0 12 173 11 0 17 70 30 1 29 84 16

5:45 PM 0 10 132 21 0 10 165 6 0 22 93 22 0 27 90 17

6:00 PM

AM PEAK HOUR

7:45 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:45 AM 0 46 459 169 0 67 489 17 0 69 554 56 1 73 217 25
PHF

HV % 0.0% 6.5% 13.5% 8.3% 0.0% 11.9% 12.9% 0.0% 0.0% 11.6% 4.3% 8.9% 0.0% 11.0% 3.7% 0.0%

PM PEAK HOUR

4:30 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:30 PM 0 52 553 136 0 73 738 39 0 98 365 102 0 145 383 39
PHF

HV % 0.0% 1.9% 4.9% 0.0% 0.0% 5.5% 4.7% 2.6% 0.0% 1.0% 4.1% 2.9% 0.0% 2.1% 3.7% 0.0%

Tremont Street

Westbound

PASSENGER CARS & HEAVY VEHICLES COMBINED

Westbound

Northbound Southbound

Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Northbound Southbound Eastbound

Northbound

0.91

Westbound

0.96 0.97 0.90

Southbound Eastbound

0.96 0.96 0.90

Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Northbound Westbound

0.86

Massachusetts Avenue Tremont Street Tremont Street

Southbound Eastbound

Massachusetts Avenue

Vannesa Kello

388_C33_HSH

Location 4

South End, Boston, MA

Massachusetts Avenue

Tremont Street

Eastbound

Massachusetts Avenue Massachusetts Avenue Tremont Street

5/21/2019

Tuesday

Partly Sunny, 65°F

5/27/2019, 6:22 PM, 388_C33_TMC_Loc 4



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

7:00 AM 0 1 15 3 0 0 10 0 0 4 6 0 0 3 1 0

7:15 AM 0 1 17 4 0 0 8 0 0 3 6 0 0 0 1 2

7:30 AM 0 2 15 4 0 1 15 2 0 1 6 0 0 0 4 0

7:45 AM 0 1 13 1 0 2 18 0 0 1 5 1 0 3 1 0

8:00 AM 0 2 16 3 0 2 16 0 0 4 6 2 0 1 1 0

8:15 AM 0 0 13 9 0 3 18 0 0 2 8 1 0 1 3 0

8:30 AM 0 0 20 1 0 1 11 0 0 1 5 1 0 3 3 0

8:45 AM 0 2 8 2 0 0 12 0 0 5 5 2 0 1 6 0

9:00 AM

Start Time U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

4:00 PM 0 0 6 1 0 0 17 0 0 0 6 0 0 0 3 0

4:15 PM 0 0 3 2 0 0 6 0 0 0 4 0 0 2 1 0

4:30 PM 0 0 11 0 0 1 6 0 0 1 3 0 0 2 7 0

4:45 PM 0 0 6 0 0 1 7 0 0 0 4 1 0 1 4 0

5:00 PM 0 1 4 0 0 1 11 1 0 0 5 1 0 0 1 0

5:15 PM 0 0 6 0 0 1 11 0 0 0 3 1 0 0 2 0

5:30 PM 0 0 8 0 0 1 9 0 0 0 2 2 0 0 3 0

5:45 PM 0 0 1 0 0 1 5 0 0 0 3 0 0 0 3 0

6:00 PM

AM PEAK HOUR

7:30 AM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

8:30 AM 0 5 57 17 0 8 67 2 0 8 25 4 0 5 9 0
PHF

PM PEAK HOUR

4:00 PM

to U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right U-Turn Left Thru Right

5:00 PM 0 0 26 3 0 2 36 0 0 1 17 1 0 5 15 0
PHF

Location 4

388_C33_HSH

Vannesa Kello

Partly Sunny, 65°F

Tuesday

5/21/2019

Tremont Street

Massachusetts Avenue

Northbound Southbound Eastbound Westbound

South End, Boston, MA

HEAVY VEHICLES
Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Northbound Southbound Eastbound Westbound

0.90 0.92 0.77 0.88

0.79 0.56

Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Northbound Southbound Eastbound Westbound

0.66 0.56

5/27/2019, 6:22 PM, 388_C33_TMC_Loc 4



Client:

Project #:

BTD #:

Location:

Street 1:

Street 2:

Count Date:

Day of Week:

Weather:

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

7:00 AM 0 4 0 6 0 4 0 3 1 1 0 17 0 0 0 12

7:15 AM 0 3 0 7 0 8 0 2 0 0 0 18 0 0 0 22

7:30 AM 0 3 0 11 0 3 0 4 0 2 0 36 0 0 0 18

7:45 AM 0 7 0 10 1 13 0 13 0 0 0 20 0 2 0 31

8:00 AM 0 8 0 9 0 8 0 12 0 1 0 40 0 0 2 36

8:15 AM 0 4 0 42 0 7 0 10 1 0 0 70 0 1 0 28

8:30 AM 0 5 0 25 0 8 0 30 0 1 0 117 0 0 1 16

8:45 AM 0 6 0 15 0 7 0 22 0 5 0 23 0 0 1 12

Start Time Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

4:00 PM 0 3 0 19 0 2 0 6 0 0 0 17 0 5 0 18

4:15 PM 0 15 0 15 0 6 0 12 0 0 0 26 0 1 0 21

4:30 PM 0 7 0 20 0 3 0 9 0 0 0 48 1 2 1 23

4:45 PM 0 8 0 18 0 2 0 8 0 0 0 46 0 0 1 20

5:00 PM 0 16 0 19 0 11 0 17 0 0 0 30 1 6 2 23

5:15 PM 0 11 0 29 0 8 0 28 0 1 0 42 0 1 0 18

5:30 PM 0 13 0 16 0 5 0 22 0 0 0 24 0 4 0 25

5:45 PM 0 13 0 26 2 9 0 24 0 0 0 41 0 3 0 31

AM PEAK HOUR
1

7:45 AM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

8:45 AM 0 24 0 86 1 36 0 65 1 2 0 247 0 3 3 111

PM PEAK HOUR
1

4:30 PM

to Left Thru Right PED Left Thru Right PED Left Thru Right PED Left Thru Right PED

5:30 PM 0 42 0 86 0 24 0 62 0 1 0 166 2 9 4 84
1

Peak hours corresponds to vehicular peak hours.

Southbound Eastbound Westbound

Northbound Southbound Eastbound Westbound

Massachusetts Avenue Massachusetts Avenue Tremont Street

Northbound

Tremont Street

Massachusetts Avenue Massachusetts Avenue Tremont Street Tremont Street

Eastbound WestboundSouthboundNorthbound

Massachusetts Avenue Tremont Street Tremont Street

Eastbound WestboundSouthbound

Vannesa Kello

388_C33_HSH

Location 4

South End, Boston, MA

Massachusetts Avenue

Massachusetts Avenue

PEDESTRIANS & BICYCLES

Northbound

Massachusetts Avenue

Tremont Street

5/21/2019

Tuesday

Partly Sunny, 65°F

Massachusetts Avenue Tremont Street Tremont Street

5/27/2019, 6:22 PM, 388_C33_TMC_Loc 4



Massachusetts Highway Department
Statewide Traffic Data Collection
2017 Weekday Seasonal Factors

Factor Group JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC Axle Factor
R1 1.30 1.23 1.21 1.04 0.98 0.92 0.86 0.81 0.95 0.99 1.03 1.10 0.80
R2 0.95 0.96 0.98 0.97 0.97 0.93 0.97 0.94 0.96 0.90 0.92 0.93 0.96
R3 1.05 1.01 1.04 0.99 0.94 0.93 0.91 0.92 0.96 0.94 1.01 1.03 0.97
R4‐R7 1.10 1.07 1.09 1.00 0.95 0.89 0.88 0.87 0.92 0.95 1.04 1.09 0.93
U1‐Boston 1.01 1.04 0.99 0.94 0.93 0.92 0.96 0.93 0.94 0.93 0.95 0.98 0.95
U1‐Essex 1.04 1.05 1.00 0.96 0.93 0.89 0.90 0.90 0.93 0.93 0.98 1.03 0.90
U1‐Southeast 1.07 1.05 1.02 0.97 0.95 0.90 0.89 0.88 0.92 0.94 0.98 1.01 0.97
U1‐West 1.00 0.96 0.94 0.92 0.93 0.92 0.95 0.93 0.92 0.92 0.97 0.97 0.89
U1‐Worcester 1.10 1.10 1.04 0.97 0.95 0.94 0.93 0.91 0.95 0.96 0.98 1.04 0.89
U2 1.01 1.03 0.98 0.95 0.93 0.91 0.94 0.92 0.95 0.95 0.95 0.97 0.98
U3 1.03 1.05 1.01 0.95 0.92 0.90 0.94 0.93 0.93 0.92 0.96 0.99 0.96
U4‐U7 1.06 1.05 1.02 0.96 0.92 0.89 0.95 0.95 0.92 0.92 0.98 1.03 0.98
Rec ‐ East 1.18 1.17 1.08 1.03 0.95 0.87 0.83 0.83 0.97 0.98 1.19 1.19 0.98
Rec ‐ West 1.30 1.23 1.32 1.18 0.95 0.82 0.70 0.69 0.97 0.96 1.16 1.15 0.95

Round off:
0‐999 = 10
>1000 = 100

U = Urban
R = Rural

1 ‐ Interstate
2 ‐ Freeway and Expressway
3 ‐ Other Principal Arterial
4 ‐ Minor Arterial
5 ‐ Major Collector
6 ‐ Minor Collector
7 ‐ Local Road and Street

Recreational ‐ East Group ‐ Cape Cod (all towns) including the town of Plymouth south of Route 3A (stations 
7014,7079,7080,7090,7091,7092,7093,7094,7095,7096,7097,7108 and 7178), Martha’s Vineyard and Nantucket.  
Recreational ‐ West Group ‐ Continuous Stations 2 and 189 including stations 
1066,1067,1083,1084,1085,1086,1087,1088,1089,1090,1091,1092,1093,1094,1095,1096,1097,1098,1099,1100,1101,1102,1103,1104,1105,1106,1107,1108,1113,111
4,1116,2196,2197 and 2198. 

7/26/2019



566 Columbus Avenue
Trip Generation Assessment

XXX Means Columns U, X, and AA do not sum to Column R; hard code adjustements are needed
HOWARD STEIN HUDSON XX HARD CODED TO BALANCE (Manually change formatting)
26-Jul-2019

Land Use Size Category
Directional 

Split
Average Trip 

Rate
Unadjusted 

Vehicle Trips

Assumed 
National 
Vehicle 

Occupancy 
Rate1

Unadjusted 
Person-Trips

Primary Person-
Trips

Transit 
Share3

Transit 
Person-

Trips
Walk/Bike/ 

Other Share3
Walk/ Bike/ 
Other Trips Auto Share3

Auto Person-
Trips

Assumed Local 
Auto 

Occupancy 
Rate5

Total 
Adjusted 

Private Auto 
Trips

Daily Peak Hour
Multifamily Housing (Mid Rise)7 65 Total 5.440 354 1.18 418 418 41% 170 40% 168 19% 80 1.18 68

units In 50% 2.720 177 1.18 209 209 41% 85 40% 84 19% 40 1.18 34
Out 50% 2.720 177 1.18 209 209 41% 85 40% 84 19% 40 1.18 34

Office Building8 2.2 Total 9.740 22 1.18 26 26 16% 4 55% 14 29% 8 1.18 6
KSF In 50% 4.870 11 1.18 13 13 16% 2 55% 7 29% 4 1.18 3

Out 50% 4.870 11 1.18 13 13 16% 2 55% 7 29% 4 1.18 3
Shopping Center9 2.7 Total 37.750 104 1.82 190 190 16% 30 55% 104 29% 56 1.82 30

KSF In 50% 18.875 52 1.82 95 95 16% 15 55% 52 29% 28 1.82 15
Out 50% 18.875 52 1.82 95 95 16% 15 55% 52 29% 28 1.82 15

Total Total 480 634 634 204 286 144 104
In 240 317 317 102 143 72 52
Out 240 317 317 102 143 72 52

AM Peak Hour
Multifamily Housing (Mid Rise)7 65 Total 0.360 23 1.18 27 27 11 11 5 1.18 4

units In 26% 0.094 6 1.18 7 7 41% 3 40% 3 19% 1 1.18 1
Out 74% 0.266 17 1.18 20 20 41% 8 40% 8 19% 4 1.18 3

Office Building8 2.2 Total 1.16 2 1.18 2 2 0 1 1 1.18 1
KSF In 86% 0.998 2 1.18 2 2 19% 0 57% 1 24% 1 1.18 1

Out 14% 0.162 0 1.18 0 0 13% 0 61% 0 26% 0 1.18 0
Shopping Center9 2.7 Total 0.94 3 1.82 6 6 1 3 2 1.82 2

KSF In 62% 0.583 2 1.82 4 4 19% 1 57% 2 24% 1 1.82 1
Out 38% 0.357 1 1.82 2 2 13% 0 61% 1 26% 1 1.82 1

Total Total 28 35 35 12 15 8 7
In 10 13 13 4 6 3 3
Out 18 22 22 8 9 5 4

PM Peak Hour
Multifamily Housing (Mid Rise)7 65 Total 0.440 28 1.18 33 33 14 13 6 1.18 5

units In 61% 0.268 17 1.18 20 20 41% 8 40% 8 19% 4 1.18 3
Out 39% 0.172 11 1.18 13 13 41% 6 40% 5 19% 2 1.18 2

Office Building8 2.2 Total 1.15 2 1.18 2 2 0 1 1 1.18 1
KSF In 16% 0.184 0 1.18 0 0 13% 0 61% 0 26% 0 1.18 0

Out 84% 0.966 2 1.18 2 2 19% 0 57% 1 24% 1 1.18 1
Shopping Center9 2.7 Total 3.81 10 1.82 18 18 3 11 4 1.82 2

KSF In 48% 1.829 5 1.82 9 9 13% 1 61% 6 26% 2 1.82 1
Out 52% 1.981 5 1.82 9 9 19% 2 57% 5 24% 2 1.82 1

Total Total 40 53 53 17 25 11 8
In 22 29 29 9 14 6 4
Out 18 24 24 8 11 5 4

1.   2017 National vehicle occupancy rates - 1.18:home to work; 1.82: family/personal business; 1.82:  shopping; 2.1 social/recreational
2.   Based on ITE Trip Generation Handbook, 3rd Edition method
3.   Mode shares based on peak-hour BTD Data for Area 4
4.   Vehicle Trips = 70% Private Auto and 30% Taxi.  Taxi trip rate based on CTPS Taxi activity rates for Hotel lane use, as adopted by Central Artery/Tunnel Project
5.   Local vehicle occupancy rates based on 2009 National vehicle occupancy rates
6.   For taxi cabs, 1.2 passengers per cab.  (2.2 minus 1 driver equals 1.2) 
7.   ITE Trip Generation Manual, 10th Edition, LUC 221 (Multifamily Housing Mid-Rise (3-10 floors)), average rate
8. ITE Trip Generation Manual, 10th Edition, LUC 710 (General Office Building), average rate
9. ITE Trip Generation Manual, 10th Edition, LUC 820 (Shopping Center), average rate



Synchro 9 Report 2019084::566 Columbus Avenue
1: Massachusetts Avenue & Tremont Street Existing (2019) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 69 554 56 73 217 25 46 459 169 67 489 17
Future Volume (vph) 69 554 56 73 217 25 46 459 169 67 489 17
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 190 0 200 0 120 0 120 0
Storage Lanes 2 0 2 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.88 0.99 0.97 0.98 0.88 0.96 0.96 0.99
Frt 0.986 0.985 0.960 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1612 3358 0 1626 3360 0 1687 2954 0 1612 3157 0
Flt Permitted 0.536 0.162 0.358 0.272
Satd. Flow (perm) 802 3358 0 269 3360 0 560 2954 0 443 3157 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 9 45 3
Link Speed (mph) 30 30 30 30
Link Distance (ft) 778 529 664 584
Travel Time (s) 17.7 12.0 15.1 13.3
Confl. Peds. (#/hr) 65 86 86 65 247 111 111 247
Confl. Bikes (#/hr) 2 3 24 36
Peak Hour Factor 0.90 0.90 0.90 0.91 0.91 0.91 0.96 0.96 0.96 0.97 0.97 0.97
Heavy Vehicles (%) 12% 4% 9% 11% 4% 0% 7% 14% 8% 12% 13% 0%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 77 616 62 80 238 27 48 478 176 69 504 18
Shared Lane Traffic (%)
Lane Group Flow (vph) 77 678 0 80 265 0 48 654 0 69 522 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 1
Detector Phase 6 5 6 5 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 1.0 1.0
Minimum Split (s) 12.5 26.0 12.5 26.0 12.5 35.0 12.5 35.0 6.0 6.0
Total Split (s) 20.0 26.0 20.0 26.0 20.0 42.0 20.0 42.0 6.0 6.0
Total Split (%) 16.7% 21.7% 16.7% 21.7% 16.7% 35.0% 16.7% 35.0% 5% 5%
Maximum Green (s) 15.5 21.0 15.5 21.0 15.5 37.0 15.5 37.0 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.5 1.0 1.5 1.0 1.5 1.0 1.5 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.0 4.5 5.0 4.5 5.0 4.5 5.0
Lead/Lag Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 5.0 5.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 16.0 16.0 20.0 20.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 38.5 29.5 38.5 29.5 51.0 42.5 51.0 42.5
Actuated g/C Ratio 0.32 0.25 0.32 0.25 0.42 0.35 0.42 0.35
v/c Ratio 0.25 0.82 0.44 0.32 0.15 0.61 0.26 0.47
Control Delay 31.5 52.1 47.3 38.0 21.3 32.5 8.3 33.8
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.5 52.1 47.3 38.0 21.3 32.5 8.3 33.8
LOS C D D D C C A C
Approach Delay 50.0 40.2 31.8 30.8
Approach LOS D D C C
Queue Length 50th (ft) 42 266 43 88 20 201 11 125
Queue Length 95th (ft) 76 #372 79 129 44 274 m19 134
Internal Link Dist (ft) 698 449 584 504
Turn Bay Length (ft) 190 200 120 120
Base Capacity (vph) 409 831 277 832 418 1076 366 1121
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.19 0.82 0.29 0.32 0.11 0.61 0.19 0.47

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.82
Intersection Signal Delay: 38.5 Intersection LOS: D
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Massachusetts Avenue & Tremont Street



Synchro 9 Report 2019084::566 Columbus Avenue
2: Massachusetts Avenue & Columbus Avenue Existing (2019) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 199 202 19 84 103 65 1 85 446 21 44 469 127
Future Volume (vph) 199 202 19 84 103 65 1 85 446 21 44 469 127
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0 120 0 120 0
Storage Lanes 1 0 1 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.88 0.98 0.95 0.92 0.85 0.98 0.86 0.88
Frt 0.987 0.942 0.993 0.968
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1778 0 1703 1579 0 0 1520 3109 0 1583 2813 0
Flt Permitted 0.469 0.312 0.303 0.413
Satd. Flow (perm) 770 1778 0 534 1579 0 0 411 3109 0 591 2813 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 23 4 28
Link Speed (mph) 30 30 30 30
Link Distance (ft) 648 1188 584 566
Travel Time (s) 14.7 27.0 13.3 12.9
Confl. Peds. (#/hr) 98 49 49 98 49 233 138 138 233
Confl. Bikes (#/hr) 94 13 35 36
Peak Hour Factor 0.85 0.85 0.85 0.88 0.88 0.88 0.98 0.98 0.98 0.98 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 21% 6% 2% 8% 0% 19% 14% 0% 14% 10% 9%
Parking  (#/hr) 0 0 0
Adj. Flow (vph) 234 238 22 95 117 74 1 87 455 21 48 510 138
Shared Lane Traffic (%)
Lane Group Flow (vph) 234 260 0 95 191 0 0 88 476 0 48 648 0
Turn Type pm+pt NA pm+pt NA custom pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 2 1 1
Detector Phase 6 5 6 5 1 2 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 4.0 4.0
Minimum Split (s) 12.5 25.0 12.5 25.0 12.5 30.5 12.5 30.5 6.0 6.0
Total Split (s) 25.0 25.0 25.0 25.0 20.0 38.0 20.0 38.0 6.0 6.0
Total Split (%) 20.8% 20.8% 20.8% 20.8% 16.7% 31.7% 16.7% 31.7% 5% 5%
Maximum Green (s) 20.5 19.5 20.5 19.5 15.5 32.5 15.5 32.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Lead/Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 2.0 2.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 15.0 15.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 34.9 22.8 34.9 22.8 56.6 47.2 56.6 47.2
Actuated g/C Ratio 0.29 0.19 0.29 0.19 0.47 0.39 0.47 0.39
v/c Ratio 0.74 0.77 0.36 0.60 0.32 0.39 0.14 0.58
Control Delay 53.2 60.8 36.6 47.1 10.3 14.9 16.2 28.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.2 60.8 36.6 47.1 10.3 14.9 16.2 28.0
LOS D E D D B B B C
Approach Delay 57.2 43.6 14.2 27.2
Approach LOS E D B C
Queue Length 50th (ft) 140 189 52 119 14 61 17 145
Queue Length 95th (ft) 180 262 83 191 m25 90 34 207
Internal Link Dist (ft) 568 1108 504 486
Turn Bay Length (ft) 200 120 120
Base Capacity (vph) 454 341 396 319 361 1225 442 1123
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.52 0.76 0.24 0.60 0.24 0.39 0.11 0.58

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 44 (37%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 33.2 Intersection LOS: C
Intersection Capacity Utilization 71.0% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Massachusetts Avenue & Columbus Avenue



Synchro 9 Report 2019084::566 Columbus Avenue
3: Massachusetts Avenue & Pedestrian Crossing Existing (2019) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group WBL WBR NBT NBR SBL SBT Ø2
Lane Configurations
Traffic Volume (vph) 0 0 710 0 0 640
Future Volume (vph) 0 0 710 0 0 640
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt
Flt Protected
Satd. Flow (prot) 0 0 3282 0 0 3282
Flt Permitted
Satd. Flow (perm) 0 0 3282 0 0 3282
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 30 30
Link Distance (ft) 137 566 306
Travel Time (s) 3.1 12.9 7.0
Peak Hour Factor 0.92 0.92 0.93 0.93 0.92 0.92
Heavy Vehicles (%) 2% 2% 10% 0% 0% 10%
Adj. Flow (vph) 0 0 763 0 0 696
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 763 0 0 696
Turn Type NA NA
Protected Phases 1 1 2
Permitted Phases
Detector Phase 1 1
Switch Phase
Minimum Initial (s) 8.0 8.0 5.0
Minimum Split (s) 36.0 36.0 22.5
Total Split (s) 36.0 36.0 24.0
Total Split (%) 60.0% 60.0% 40%
Maximum Green (s) 31.5 31.5 20.0
Yellow Time (s) 3.5 3.5 2.0
All-Red Time (s) 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.5 4.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max C-Max Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 33.5 33.5
Actuated g/C Ratio 0.56 0.56
v/c Ratio 0.42 0.38
Control Delay 7.1 5.0
Queue Delay 0.0 0.0
Total Delay 7.1 5.0
LOS A A
Approach Delay 7.1 5.0
Approach LOS A A
Queue Length 50th (ft) 50 63
Queue Length 95th (ft) 87 80
Internal Link Dist (ft) 57 486 226
Turn Bay Length (ft)
Base Capacity (vph) 1832 1832
Starvation Cap Reductn 0 0
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.42 0.38

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 43 (72%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.42
Intersection Signal Delay: 6.1 Intersection LOS: A
Intersection Capacity Utilization 23.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Massachusetts Avenue & Pedestrian Crossing



Synchro 9 Report 2019084::566 Columbus Avenue
4: Massachusetts Avenue & St. Botolph Street Existing (2019) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø4
Lane Configurations
Traffic Volume (vph) 3 0 7 25 16 30 51 610 49 28 608 21
Future Volume (vph) 3 0 7 25 16 30 51 610 49 28 608 21
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 70 0
Storage Lanes 0 0 0 0 0 0 2 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.95 0.96 0.96 0.87 0.99
Frt 0.907 0.943 0.990 0.995
Flt Protected 0.985 0.983 0.996 0.950
Satd. Flow (prot) 0 1623 0 0 1680 0 0 3141 0 1805 3247 0
Flt Permitted 0.939 0.902 0.846 0.318
Satd. Flow (perm) 0 1533 0 0 1514 0 0 2658 0 525 3247 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 30 10 4
Link Speed (mph) 30 30 30 30
Link Distance (ft) 600 401 306 559
Travel Time (s) 13.6 9.1 7.0 12.7
Confl. Peds. (#/hr) 25 35 35 25 59 206 206 59
Confl. Bikes (#/hr) 101 38
Peak Hour Factor 0.63 0.63 0.63 0.71 0.71 0.71 0.93 0.93 0.93 0.94 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 4% 0% 3% 2% 10% 2% 0% 10% 5%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 5 0 11 35 23 42 55 656 53 30 647 22
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 16 0 0 100 0 0 764 0 30 669 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 5 5 2 2 1 4
Permitted Phases 5 5 2 2
Detector Phase 5 5 5 5 2 2 2 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 10.0 10.0 10.0 10.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 24.5 24.5 24.5 24.5 6.0 6.0
Total Split (s) 38.0 38.0 38.0 38.0 70.0 70.0 70.0 70.0 6.0 6.0
Total Split (%) 31.7% 31.7% 31.7% 31.7% 58.3% 58.3% 58.3% 58.3% 5% 5%
Maximum Green (s) 33.5 33.5 33.5 33.5 65.5 65.5 65.5 65.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Ped Ped Ped Ped C-Max C-Max C-Max C-Max Ped Ped
Walk Time (s) 7.0 7.0 7.0 7.0 10.0 10.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 17.0 17.0 10.0 10.0 10.0 10.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 24.0 24.0 73.5 73.5 73.5
Actuated g/C Ratio 0.20 0.20 0.61 0.61 0.61
v/c Ratio 0.05 0.31 0.47 0.09 0.34
Control Delay 0.3 31.3 11.6 10.5 11.8
Queue Delay 0.0 0.0 1.1 0.0 0.0
Total Delay 0.3 31.3 12.7 10.5 11.8
LOS A C B B B
Approach Delay 0.3 31.3 12.7 11.8
Approach LOS A C B B
Queue Length 50th (ft) 0 46 86 9 123
Queue Length 95th (ft) 0 71 76 23 159
Internal Link Dist (ft) 520 321 226 479
Turn Bay Length (ft) 70
Base Capacity (vph) 464 444 1631 321 1990
Starvation Cap Reductn 0 0 589 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.03 0.23 0.73 0.09 0.34

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 53 (44%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 65
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.47
Intersection Signal Delay: 13.3 Intersection LOS: B
Intersection Capacity Utilization 69.3% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Massachusetts Avenue & St. Botolph Street



Synchro 9 Report 2019084::566 Columbus Avenue
1: Massachusetts Avenue & Tremont Street Existing (2019) Condition, p.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: p.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 98 365 102 145 383 39 52 553 136 73 738 39
Future Volume (vph) 98 365 102 145 383 39 52 553 136 73 738 39
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 190 0 200 0 120 0 120 0
Storage Lanes 2 0 2 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.93 0.96 0.95 0.98 0.96 0.97 0.97 0.99
Frt 0.967 0.986 0.970 0.992
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 3230 0 1770 3359 0 1770 3277 0 1703 3376 0
Flt Permitted 0.294 0.224 0.196 0.244
Satd. Flow (perm) 512 3230 0 397 3359 0 349 3277 0 426 3376 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 7 27 5
Link Speed (mph) 30 30 30 30
Link Distance (ft) 778 529 664 584
Travel Time (s) 17.7 12.0 15.1 13.3
Confl. Peds. (#/hr) 62 86 86 62 166 84 84 166
Confl. Bikes (#/hr) 1 9 42 24
Peak Hour Factor 0.86 0.86 0.86 0.90 0.90 0.90 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 1% 4% 3% 2% 4% 0% 2% 5% 0% 6% 5% 3%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 114 424 119 161 426 43 54 576 142 76 769 41
Shared Lane Traffic (%)
Lane Group Flow (vph) 114 543 0 161 469 0 54 718 0 76 810 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 1
Detector Phase 6 5 6 5 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 1.0 1.0
Minimum Split (s) 12.5 23.0 12.5 23.0 12.5 35.0 12.5 35.0 6.0 6.0
Total Split (s) 20.0 23.0 20.0 23.0 20.0 45.0 20.0 45.0 6.0 6.0
Total Split (%) 16.7% 19.2% 16.7% 19.2% 16.7% 37.5% 16.7% 37.5% 5% 5%
Maximum Green (s) 15.5 18.0 15.5 18.0 15.5 40.0 15.5 40.0 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.5 1.0 1.5 1.0 1.5 1.0 1.5 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.0 4.5 5.0 4.5 5.0 4.5 5.0
Lead/Lag Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 2.0 2.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 16.0 16.0 20.0 20.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 37.1 25.6 37.1 25.6 52.7 44.2 52.7 44.2
Actuated g/C Ratio 0.31 0.21 0.31 0.21 0.44 0.37 0.44 0.37
v/c Ratio 0.41 0.77 0.65 0.65 0.22 0.59 0.28 0.65
Control Delay 39.6 51.1 53.7 47.9 25.2 32.4 11.3 13.9
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.6 51.1 53.7 47.9 25.2 32.4 11.3 13.9
LOS D D D D C C B B
Approach Delay 49.1 49.4 31.9 13.7
Approach LOS D D C B
Queue Length 50th (ft) 63 204 92 176 22 227 15 86
Queue Length 95th (ft) 97 255 139 236 49 306 m19 114
Internal Link Dist (ft) 698 449 584 504
Turn Bay Length (ft) 190 200 120 120
Base Capacity (vph) 342 708 314 721 358 1224 378 1246
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.33 0.77 0.51 0.65 0.15 0.59 0.20 0.65

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 99 (83%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 34.0 Intersection LOS: C
Intersection Capacity Utilization 70.5% ICU Level of Service C
Analysis Period (min) 15
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Massachusetts Avenue & Tremont Street



Synchro 9 Report 2019084::566 Columbus Avenue
2: Massachusetts Avenue & Columbus Avenue Existing (2019) Condition, p.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: p.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 207 139 31 137 192 60 1 23 591 75 57 681 172
Future Volume (vph) 207 139 31 137 192 60 1 23 591 75 57 681 172
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0 120 0 120 0
Storage Lanes 1 0 1 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.90 0.97 0.92 0.93 0.92 0.95 0.91 0.91
Frt 0.973 0.964 0.983 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1805 1708 0 1787 1652 0 0 1805 3228 0 1719 3067 0
Flt Permitted 0.333 0.526 0.143 0.214
Satd. Flow (perm) 568 1708 0 908 1652 0 0 250 3228 0 352 3067 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 11 11 26
Link Speed (mph) 30 30 30 30
Link Distance (ft) 648 1188 584 566
Travel Time (s) 14.7 27.0 13.3 12.9
Confl. Peds. (#/hr) 129 67 67 129 67 164 164 164 164
Confl. Bikes (#/hr) 5 70 37 34
Peak Hour Factor 0.91 0.91 0.91 0.86 0.86 0.86 0.91 0.91 0.91 0.91 0.99 0.99 0.99
Heavy Vehicles (%) 0% 6% 3% 1% 2% 5% 0% 0% 5% 1% 5% 5% 1%
Parking  (#/hr) 0 0 0
Adj. Flow (vph) 227 153 34 159 223 70 1 25 649 82 58 688 174
Shared Lane Traffic (%)
Lane Group Flow (vph) 227 187 0 159 293 0 0 26 731 0 58 862 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 1
Detector Phase 6 5 6 5 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 4.0 4.0
Minimum Split (s) 12.5 25.0 12.5 25.0 12.5 30.5 12.5 30.5 6.0 6.0
Total Split (s) 22.0 25.0 22.0 25.0 22.0 39.0 22.0 39.0 6.0 6.0
Total Split (%) 18.3% 20.8% 18.3% 20.8% 18.3% 32.5% 18.3% 32.5% 5% 5%
Maximum Green (s) 17.5 19.5 17.5 19.5 17.5 33.5 17.5 33.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Lead/Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 2.0 2.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 15.0 15.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 42.9 28.7 42.9 28.7 48.7 39.7 48.7 39.7
Actuated g/C Ratio 0.36 0.24 0.36 0.24 0.41 0.33 0.41 0.33
v/c Ratio 0.67 0.45 0.38 0.73 0.13 0.68 0.25 0.84
Control Delay 46.1 41.4 29.2 52.3 12.8 31.3 21.5 36.5
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 46.1 41.4 29.2 52.3 12.8 31.3 21.5 36.5
LOS D D C D B C C D
Approach Delay 44.0 44.2 30.7 35.5
Approach LOS D D C D
Queue Length 50th (ft) 120 119 81 203 7 141 17 331
Queue Length 95th (ft) 173 192 117 288 m12 245 45 #485
Internal Link Dist (ft) 568 1108 504 486
Turn Bay Length (ft) 200 120 120
Base Capacity (vph) 403 414 484 403 348 1074 370 1031
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.45 0.33 0.73 0.07 0.68 0.16 0.84

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 94 (78%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 37.0 Intersection LOS: D
Intersection Capacity Utilization 76.4% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Massachusetts Avenue & Columbus Avenue



Synchro 9 Report 2019084::566 Columbus Avenue
3: Massachusetts Avenue & Pedestrian Crossing Existing (2019) Condition, p.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: p.m. Peak
HSH 07/26/2019

Lane Group NBT NBR SBL SBT SWL SWR Ø2
Lane Configurations
Traffic Volume (vph) 858 0 0 910 0 0
Future Volume (vph) 858 0 0 910 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 0.95 1.00 1.00 0.95 1.00 1.00
Frt
Flt Protected
Satd. Flow (prot) 3471 0 0 3471 0 0
Flt Permitted
Satd. Flow (perm) 3471 0 0 3471 0 0
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 30 30
Link Distance (ft) 566 306 137
Travel Time (s) 12.9 7.0 3.1
Peak Hour Factor 0.91 0.91 0.99 0.99 0.92 0.92
Heavy Vehicles (%) 4% 0% 0% 4% 0% 0%
Adj. Flow (vph) 943 0 0 919 0 0
Shared Lane Traffic (%)
Lane Group Flow (vph) 943 0 0 919 0 0
Turn Type NA NA
Protected Phases 1 1 2
Permitted Phases
Detector Phase 1 1
Switch Phase
Minimum Initial (s) 8.0 8.0 5.0
Minimum Split (s) 36.0 36.0 22.5
Total Split (s) 96.0 96.0 24.0
Total Split (%) 80.0% 80.0% 20%
Maximum Green (s) 91.5 91.5 20.0
Yellow Time (s) 3.5 3.5 2.0
All-Red Time (s) 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.5 4.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max C-Max Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 93.5 93.5
Actuated g/C Ratio 0.78 0.78
v/c Ratio 0.35 0.34
Control Delay 3.0 0.9
Queue Delay 0.2 0.2
Total Delay 3.1 1.1
LOS A A
Approach Delay 3.1 1.1
Approach LOS A A
Queue Length 50th (ft) 74 8
Queue Length 95th (ft) 61 19
Internal Link Dist (ft) 486 226 57
Turn Bay Length (ft)
Base Capacity (vph) 2704 2704
Starvation Cap Reductn 762 874
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.49 0.50

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 69 (58%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.35
Intersection Signal Delay: 2.1 Intersection LOS: A
Intersection Capacity Utilization 28.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Massachusetts Avenue & Pedestrian Crossing



Synchro 9 Report 2019084::566 Columbus Avenue
4: Massachusetts Avenue & St. Botolph Street Existing (2019) Condition, p.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: p.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT SBR Ø1 Ø4
Lane Configurations
Traffic Volume (vph) 20 12 65 46 10 28 3 47 756 52 56 796 11
Future Volume (vph) 20 12 65 46 10 28 3 47 756 52 56 796 11
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 70 0
Storage Lanes 0 0 0 0 0 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.93 0.94 0.96 0.92 0.99
Frt 0.910 0.955 0.991 0.998
Flt Protected 0.990 0.973 0.997 0.950
Satd. Flow (prot) 0 1599 0 0 1710 0 0 0 3339 0 1770 3448 0
Flt Permitted 0.926 0.754 0.833 0.249
Satd. Flow (perm) 0 1476 0 0 1287 0 0 0 2774 0 428 3448 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 77 21 9 2
Link Speed (mph) 30 30 30 30
Link Distance (ft) 600 401 306 559
Travel Time (s) 13.6 9.1 7.0 12.7
Confl. Peds. (#/hr) 55 46 46 55 46 117 160 160 117
Confl. Bikes (#/hr) 2 60 25
Peak Hour Factor 0.84 0.84 0.84 0.72 0.72 0.72 0.91 0.91 0.91 0.91 0.93 0.93 0.93
Heavy Vehicles (%) 0% 0% 2% 0% 0% 0% 0% 0% 4% 0% 2% 4% 0%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 24 14 77 64 14 39 3 52 831 57 60 856 12
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 115 0 0 117 0 0 0 943 0 60 868 0
Turn Type Perm NA Perm NA Perm Perm NA Perm NA
Protected Phases 5 5 2 2 1 4
Permitted Phases 5 5 2 2 2
Detector Phase 5 5 5 5 2 2 2 2 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 10.0 10.0 10.0 10.0 10.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 24.5 24.5 24.5 24.5 24.5 6.0 6.0
Total Split (s) 38.0 38.0 38.0 38.0 70.0 70.0 70.0 70.0 70.0 6.0 6.0
Total Split (%) 31.7% 31.7% 31.7% 31.7% 58.3% 58.3% 58.3% 58.3% 58.3% 5% 5%
Maximum Green (s) 33.5 33.5 33.5 33.5 65.5 65.5 65.5 65.5 65.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Ped Ped Ped Ped C-Max C-Max C-Max C-Max C-Max Ped Ped
Walk Time (s) 7.0 7.0 7.0 7.0 10.0 10.0 10.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 17.0 17.0 10.0 10.0 10.0 10.0 10.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 24.0 24.0 73.5 73.5 73.5
Actuated g/C Ratio 0.20 0.20 0.61 0.61 0.61
v/c Ratio 0.32 0.43 0.55 0.23 0.41
Control Delay 18.5 39.8 11.9 13.3 12.7
Queue Delay 0.0 0.0 0.1 0.0 0.0
Total Delay 18.5 39.8 12.0 13.3 12.7
LOS B D B B B
Approach Delay 18.5 39.8 12.0 12.8
Approach LOS B D B B
Queue Length 50th (ft) 24 65 107 20 171
Queue Length 95th (ft) 68 93 125 45 213
Internal Link Dist (ft) 520 321 226 479
Turn Bay Length (ft) 70
Base Capacity (vph) 467 374 1702 262 2112
Starvation Cap Reductn 0 0 148 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.25 0.31 0.61 0.23 0.41

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 69 (58%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 75
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.55
Intersection Signal Delay: 14.3 Intersection LOS: B
Intersection Capacity Utilization 78.1% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:     4: Massachusetts Avenue & St. Botolph Street



Synchro 9 Report 2019084::566 Columbus Avenue
1: Massachusetts Avenue & Tremont Street No-Build (2026) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 71 574 58 76 225 26 48 479 175 69 516 18
Future Volume (vph) 71 574 58 76 225 26 48 479 175 69 516 18
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 190 0 200 0 120 0 120 0
Storage Lanes 2 0 2 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.88 0.99 0.97 0.98 0.89 0.96 0.96 0.99
Frt 0.986 0.984 0.960 0.995
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1612 3358 0 1626 3355 0 1687 2955 0 1612 3157 0
Flt Permitted 0.524 0.145 0.338 0.256
Satd. Flow (perm) 786 3358 0 241 3355 0 533 2955 0 418 3157 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 9 45 3
Link Speed (mph) 30 30 30 30
Link Distance (ft) 778 529 664 584
Travel Time (s) 17.7 12.0 15.1 13.3
Confl. Peds. (#/hr) 65 86 86 65 247 111 111 247
Confl. Bikes (#/hr) 2 3 24 36
Peak Hour Factor 0.90 0.90 0.90 0.91 0.91 0.91 0.96 0.96 0.96 0.97 0.97 0.97
Heavy Vehicles (%) 12% 4% 9% 11% 4% 0% 7% 14% 8% 12% 13% 0%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 79 638 64 84 247 29 50 499 182 71 532 19
Shared Lane Traffic (%)
Lane Group Flow (vph) 79 702 0 84 276 0 50 681 0 71 551 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 1
Detector Phase 6 5 6 5 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 1.0 1.0
Minimum Split (s) 12.5 26.0 12.5 26.0 12.5 35.0 12.5 35.0 6.0 6.0
Total Split (s) 20.0 26.0 20.0 26.0 20.0 42.0 20.0 42.0 6.0 6.0
Total Split (%) 16.7% 21.7% 16.7% 21.7% 16.7% 35.0% 16.7% 35.0% 5% 5%
Maximum Green (s) 15.5 21.0 15.5 21.0 15.5 37.0 15.5 37.0 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.5 1.0 1.5 1.0 1.5 1.0 1.5 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.0 4.5 5.0 4.5 5.0 4.5 5.0
Lead/Lag Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 5.0 5.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 16.0 16.0 20.0 20.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 38.5 29.5 38.5 29.5 51.0 42.5 51.0 42.5
Actuated g/C Ratio 0.32 0.25 0.32 0.25 0.42 0.35 0.42 0.35
v/c Ratio 0.25 0.84 0.48 0.33 0.17 0.63 0.28 0.49
Control Delay 31.6 54.1 50.3 38.2 21.8 33.4 8.1 32.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 31.6 54.1 50.3 38.2 21.8 33.4 8.1 32.3
LOS C D D D C C A C
Approach Delay 51.8 41.0 32.6 29.6
Approach LOS D D C C
Queue Length 50th (ft) 43 278 46 92 21 213 12 124
Queue Length 95th (ft) 78 #394 82 134 46 290 m16 153
Internal Link Dist (ft) 698 449 584 504
Turn Bay Length (ft) 190 200 120 120
Base Capacity (vph) 404 831 270 831 409 1074 357 1119
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.20 0.84 0.31 0.33 0.12 0.63 0.20 0.49

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 40 (33%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 100
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.84
Intersection Signal Delay: 39.1 Intersection LOS: D
Intersection Capacity Utilization 72.4% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Massachusetts Avenue & Tremont Street



Synchro 9 Report 2019084::566 Columbus Avenue
2: Massachusetts Avenue & Columbus Avenue No-Build (2026) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBU NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 213 209 20 87 116 67 1 88 466 22 46 496 152
Future Volume (vph) 213 209 20 87 116 67 1 88 466 22 46 496 152
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0 120 0 120 0
Storage Lanes 1 0 1 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.89 0.98 0.96 0.92 0.87 0.98 0.87 0.87
Frt 0.987 0.945 0.993 0.965
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1770 1775 0 1703 1593 0 0 1519 3109 0 1583 2768 0
Flt Permitted 0.434 0.297 0.252 0.384
Satd. Flow (perm) 719 1775 0 509 1593 0 0 350 3109 0 554 2768 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 3 21 4 33
Link Speed (mph) 30 30 30 30
Link Distance (ft) 648 1188 584 566
Travel Time (s) 14.7 27.0 13.3 12.9
Confl. Peds. (#/hr) 98 49 49 98 49 233 138 138 233
Confl. Bikes (#/hr) 94 13 35 36
Peak Hour Factor 0.85 0.85 0.85 0.88 0.88 0.88 0.98 0.98 0.98 0.98 0.92 0.92 0.92
Heavy Vehicles (%) 2% 2% 21% 6% 2% 8% 0% 19% 14% 0% 14% 10% 9%
Parking  (#/hr) 0 0 0
Adj. Flow (vph) 251 246 24 99 132 76 1 90 476 22 50 539 165
Shared Lane Traffic (%)
Lane Group Flow (vph) 251 270 0 99 208 0 0 91 498 0 50 704 0
Turn Type pm+pt NA pm+pt NA custom pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 2 1 1
Detector Phase 6 5 6 5 1 2 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 4.0 4.0
Minimum Split (s) 12.5 25.0 12.5 25.0 12.5 30.5 12.5 30.5 6.0 6.0
Total Split (s) 25.0 25.0 25.0 25.0 20.0 38.0 20.0 38.0 6.0 6.0
Total Split (%) 20.8% 20.8% 20.8% 20.8% 16.7% 31.7% 16.7% 31.7% 5% 5%
Maximum Green (s) 20.5 19.5 20.5 19.5 15.5 32.5 15.5 32.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Lead/Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 2.0 2.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 15.0 15.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 36.9 23.2 36.9 23.2 52.1 42.4 52.1 42.4
Actuated g/C Ratio 0.31 0.19 0.31 0.19 0.43 0.35 0.43 0.35
v/c Ratio 0.76 0.78 0.35 0.64 0.39 0.45 0.16 0.70
Control Delay 53.5 61.9 35.2 49.6 14.0 17.3 17.7 34.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 53.5 61.9 35.2 49.6 14.0 17.3 17.7 34.7
LOS D E D D B B B C
Approach Delay 57.9 44.9 16.8 33.6
Approach LOS E D B C
Queue Length 50th (ft) 146 195 53 132 15 64 17 168
Queue Length 95th (ft) 188 #292 84 213 m24 103 35 #260
Internal Link Dist (ft) 568 1108 504 486
Turn Bay Length (ft) 200 120 120
Base Capacity (vph) 447 346 393 325 322 1102 405 1000
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.56 0.78 0.25 0.64 0.28 0.45 0.12 0.70

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 44 (37%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.78
Intersection Signal Delay: 36.5 Intersection LOS: D
Intersection Capacity Utilization 71.8% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Massachusetts Avenue & Columbus Avenue



Synchro 9 Report 2019084::566 Columbus Avenue
3: Massachusetts Avenue & Pedestrian Crossing No-Build (2026) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group WBL WBR NBT NBR SBL SBT Ø2
Lane Configurations
Traffic Volume (vph) 0 0 746 0 0 693
Future Volume (vph) 0 0 746 0 0 693
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Lane Util. Factor 1.00 1.00 0.95 1.00 1.00 0.95
Frt
Flt Protected
Satd. Flow (prot) 0 0 3282 0 0 3282
Flt Permitted
Satd. Flow (perm) 0 0 3282 0 0 3282
Right Turn on Red Yes Yes
Satd. Flow (RTOR)
Link Speed (mph) 30 30 30
Link Distance (ft) 137 566 306
Travel Time (s) 3.1 12.9 7.0
Peak Hour Factor 0.92 0.92 0.93 0.93 0.92 0.92
Heavy Vehicles (%) 2% 2% 10% 0% 0% 10%
Adj. Flow (vph) 0 0 802 0 0 753
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 0 802 0 0 753
Turn Type NA NA
Protected Phases 1 1 2
Permitted Phases
Detector Phase 1 1
Switch Phase
Minimum Initial (s) 8.0 8.0 5.0
Minimum Split (s) 36.0 36.0 22.5
Total Split (s) 36.0 36.0 24.0
Total Split (%) 60.0% 60.0% 40%
Maximum Green (s) 31.5 31.5 20.0
Yellow Time (s) 3.5 3.5 2.0
All-Red Time (s) 1.0 1.0 2.0
Lost Time Adjust (s) 0.0 0.0
Total Lost Time (s) 4.5 4.5
Lead/Lag Lead Lead Lag
Lead-Lag Optimize? Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0
Recall Mode C-Max C-Max Ped
Walk Time (s) 7.0
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 33.5 33.5
Actuated g/C Ratio 0.56 0.56
v/c Ratio 0.44 0.41
Control Delay 7.3 5.1
Queue Delay 0.0 0.2
Total Delay 7.3 5.4
LOS A A
Approach Delay 7.3 5.4
Approach LOS A A
Queue Length 50th (ft) 57 70
Queue Length 95th (ft) 99 87
Internal Link Dist (ft) 57 486 226
Turn Bay Length (ft)
Base Capacity (vph) 1832 1832
Starvation Cap Reductn 0 399
Spillback Cap Reductn 0 0
Storage Cap Reductn 0 0
Reduced v/c Ratio 0.44 0.53

Intersection Summary
Area Type: Other
Cycle Length: 60
Actuated Cycle Length: 60
Offset: 43 (72%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 60
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.44
Intersection Signal Delay: 6.4 Intersection LOS: A
Intersection Capacity Utilization 24.4% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:     3: Massachusetts Avenue & Pedestrian Crossing



Synchro 9 Report 2019084::566 Columbus Avenue
4: Massachusetts Avenue & St. Botolph Street No-Build (2026) Condition, a.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: a.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø1 Ø4
Lane Configurations
Traffic Volume (vph) 3 0 12 26 17 31 54 642 51 29 655 27
Future Volume (vph) 3 0 12 26 17 31 54 642 51 29 655 27
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 0 0 0 0 70 0
Storage Lanes 0 0 0 0 0 0 2 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.94 0.96 0.96 0.88 0.99
Frt 0.893 0.943 0.990 0.994
Flt Protected 0.990 0.983 0.996 0.950
Satd. Flow (prot) 0 1595 0 0 1680 0 0 3143 0 1805 3240 0
Flt Permitted 0.957 0.897 0.834 0.302
Satd. Flow (perm) 0 1533 0 0 1506 0 0 2622 0 505 3240 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 50 30 10 5
Link Speed (mph) 30 30 30 30
Link Distance (ft) 600 401 306 559
Travel Time (s) 13.6 9.1 7.0 12.7
Confl. Peds. (#/hr) 25 35 35 25 59 206 206 59
Confl. Bikes (#/hr) 101 38
Peak Hour Factor 0.63 0.63 0.63 0.71 0.71 0.71 0.93 0.93 0.93 0.94 0.94 0.94
Heavy Vehicles (%) 0% 0% 0% 4% 0% 3% 2% 10% 2% 0% 10% 5%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 5 0 19 37 24 44 58 690 55 31 697 29
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 24 0 0 105 0 0 803 0 31 726 0
Turn Type Perm NA Perm NA Perm NA Perm NA
Protected Phases 5 5 2 2 1 4
Permitted Phases 5 5 2 2
Detector Phase 5 5 5 5 2 2 2 2
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 10.0 10.0 10.0 10.0 4.0 4.0
Minimum Split (s) 28.5 28.5 28.5 28.5 24.5 24.5 24.5 24.5 6.0 6.0
Total Split (s) 38.0 38.0 38.0 38.0 70.0 70.0 70.0 70.0 6.0 6.0
Total Split (%) 31.7% 31.7% 31.7% 31.7% 58.3% 58.3% 58.3% 58.3% 5% 5%
Maximum Green (s) 33.5 33.5 33.5 33.5 65.5 65.5 65.5 65.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 4.5 4.5 4.5 4.5
Lead/Lag Lag Lag Lag Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode Ped Ped Ped Ped C-Max C-Max C-Max C-Max Ped Ped
Walk Time (s) 7.0 7.0 7.0 7.0 10.0 10.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 17.0 17.0 10.0 10.0 10.0 10.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0 0 0
Act Effct Green (s) 24.0 24.0 73.5 73.5 73.5
Actuated g/C Ratio 0.20 0.20 0.61 0.61 0.61
v/c Ratio 0.07 0.32 0.50 0.10 0.37
Control Delay 2.7 32.2 12.1 10.7 12.2
Queue Delay 0.0 0.0 1.5 0.0 0.0
Total Delay 2.7 32.2 13.6 10.7 12.2
LOS A C B B B
Approach Delay 2.7 32.2 13.6 12.1
Approach LOS A C B B
Queue Length 50th (ft) 0 49 128 9 137
Queue Length 95th (ft) 0 74 66 24 175
Internal Link Dist (ft) 520 321 226 479
Turn Bay Length (ft) 70
Base Capacity (vph) 464 442 1609 309 1986
Starvation Cap Reductn 0 0 581 0 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.05 0.24 0.78 0.10 0.37

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 53 (44%), Referenced to phase 2:NBSB, Start of Green
Natural Cycle: 70
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.50
Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 71.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:     4: Massachusetts Avenue & St. Botolph Street



Synchro 9 Report 2019084::566 Columbus Avenue
1: Massachusetts Avenue & Tremont Street No-Build (2026) Condition, p.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: p.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 101 378 106 150 397 40 54 583 141 76 774 40
Future Volume (vph) 101 378 106 150 397 40 54 583 141 76 774 40
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 190 0 200 0 120 0 120 0
Storage Lanes 2 0 2 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.93 0.96 0.95 0.98 0.96 0.97 0.98 0.99
Frt 0.967 0.986 0.971 0.993
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1787 3230 0 1770 3360 0 1770 3282 0 1703 3380 0
Flt Permitted 0.286 0.215 0.171 0.219
Satd. Flow (perm) 500 3230 0 382 3360 0 306 3282 0 383 3380 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 25 7 26 5
Link Speed (mph) 30 30 30 30
Link Distance (ft) 778 529 664 584
Travel Time (s) 17.7 12.0 15.1 13.3
Confl. Peds. (#/hr) 62 86 86 62 166 84 84 166
Confl. Bikes (#/hr) 1 9 42 24
Peak Hour Factor 0.86 0.86 0.86 0.90 0.90 0.90 0.96 0.96 0.96 0.96 0.96 0.96
Heavy Vehicles (%) 1% 4% 3% 2% 4% 0% 2% 5% 0% 6% 5% 3%
Parking  (#/hr) 0 0 0 0
Adj. Flow (vph) 117 440 123 167 441 44 56 607 147 79 806 42
Shared Lane Traffic (%)
Lane Group Flow (vph) 117 563 0 167 485 0 56 754 0 79 848 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 1
Detector Phase 6 5 6 5 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 1.0 1.0
Minimum Split (s) 12.5 23.0 12.5 23.0 12.5 35.0 12.5 35.0 6.0 6.0
Total Split (s) 20.0 23.0 20.0 23.0 20.0 45.0 20.0 45.0 6.0 6.0
Total Split (%) 16.7% 19.2% 16.7% 19.2% 16.7% 37.5% 16.7% 37.5% 5% 5%
Maximum Green (s) 15.5 18.0 15.5 18.0 15.5 40.0 15.5 40.0 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 1.5 1.0 1.5 1.0 1.5 1.0 1.5 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.0 4.5 5.0 4.5 5.0 4.5 5.0
Lead/Lag Lag Lead Lag Lead Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 2.0 2.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 16.0 16.0 20.0 20.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 38.1 26.3 38.1 26.3 51.7 43.2 51.7 43.2
Actuated g/C Ratio 0.32 0.22 0.32 0.22 0.43 0.36 0.43 0.36
v/c Ratio 0.42 0.77 0.67 0.65 0.24 0.63 0.31 0.69
Control Delay 39.8 51.1 54.8 47.7 27.2 33.9 12.2 14.4
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 39.8 51.1 54.8 47.7 27.2 33.9 12.2 14.4
LOS D D D D C C B B
Approach Delay 49.1 49.5 33.5 14.2
Approach LOS D D C B
Queue Length 50th (ft) 64 213 95 183 23 244 15 94
Queue Length 95th (ft) 99 #267 144 244 50 325 m19 m113
Internal Link Dist (ft) 698 449 584 504
Turn Bay Length (ft) 190 200 120 120
Base Capacity (vph) 342 728 313 742 339 1199 359 1221
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.34 0.77 0.53 0.65 0.17 0.63 0.22 0.69

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 99 (83%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.77
Intersection Signal Delay: 34.5 Intersection LOS: C
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     1: Massachusetts Avenue & Tremont Street



Synchro 9 Report 2019084::566 Columbus Avenue
2: Massachusetts Avenue & Columbus Avenue No-Build (2026) Condition, p.m. Peak Hour

Lanes, Volumes, Timings Timing Plan: p.m. Peak
HSH 07/26/2019

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR Ø4 Ø7
Lane Configurations
Traffic Volume (vph) 223 145 33 142 200 62 24 622 78 59 714 182
Future Volume (vph) 223 145 33 142 200 62 24 622 78 59 714 182
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (ft) 0 0 200 0 120 0 120 0
Storage Lanes 1 0 1 0 2 0 1 0
Taper Length (ft) 25 25 25 25
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.95 0.95 1.00 0.95 0.95
Ped Bike Factor 0.90 0.97 0.92 0.93 0.95 0.92 0.91
Frt 0.972 0.965 0.983 0.970
Flt Protected 0.950 0.950 0.950 0.950
Satd. Flow (prot) 1805 1706 0 1787 1655 0 1805 3229 0 1719 3065 0
Flt Permitted 0.322 0.517 0.110 0.181
Satd. Flow (perm) 553 1706 0 895 1655 0 209 3229 0 301 3065 0
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 8 11 11 26
Link Speed (mph) 30 30 30 30
Link Distance (ft) 648 1188 584 566
Travel Time (s) 14.7 27.0 13.3 12.9
Confl. Peds. (#/hr) 129 67 67 129 164 164 164 164
Confl. Bikes (#/hr) 5 70 37 34
Peak Hour Factor 0.91 0.91 0.91 0.86 0.86 0.86 0.91 0.91 0.91 0.99 0.99 0.99
Heavy Vehicles (%) 0% 6% 3% 1% 2% 5% 0% 5% 1% 5% 5% 1%
Parking  (#/hr) 0 0 0
Adj. Flow (vph) 245 159 36 165 233 72 26 684 86 60 721 184
Shared Lane Traffic (%)
Lane Group Flow (vph) 245 195 0 165 305 0 26 770 0 60 905 0
Turn Type pm+pt NA pm+pt NA pm+pt NA pm+pt NA
Protected Phases 6 5 6 5 2 1 2 1 4 7
Permitted Phases 5 5 1 1
Detector Phase 6 5 6 5 2 1 2 1
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 4.0 4.0
Minimum Split (s) 12.5 25.0 12.5 25.0 12.5 30.5 12.5 30.5 6.0 6.0
Total Split (s) 22.0 25.0 22.0 25.0 22.0 39.0 22.0 39.0 6.0 6.0
Total Split (%) 18.3% 20.8% 18.3% 20.8% 18.3% 32.5% 18.3% 32.5% 5% 5%
Maximum Green (s) 17.5 19.5 17.5 19.5 17.5 33.5 17.5 33.5 4.0 4.0
Yellow Time (s) 3.5 3.5 3.5 3.5 3.5 3.5 3.5 3.5 2.0 2.0
All-Red Time (s) 1.0 2.0 1.0 2.0 1.0 2.0 1.0 2.0 0.0 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.5 5.5 4.5 5.5 4.5 5.5 4.5 5.5
Lead/Lag Lag Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
Recall Mode None Ped None Ped None C-Max None C-Max Ped Ped
Walk Time (s) 2.0 2.0 10.0 10.0 4.0 4.0
Flash Dont Walk (s) 17.0 17.0 15.0 15.0 0.0 0.0
Pedestrian Calls (#/hr) 0 0 0 0 0 0
Act Effct Green (s) 44.5 29.5 44.5 29.5 47.2 38.2 47.2 38.2
Actuated g/C Ratio 0.37 0.25 0.37 0.25 0.39 0.32 0.39 0.32
v/c Ratio 0.70 0.46 0.38 0.74 0.14 0.74 0.28 0.91
Control Delay 47.5 41.4 28.7 52.4 14.3 34.7 24.4 43.7
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 47.5 41.4 28.7 52.4 14.3 34.7 24.4 43.7
LOS D D C D B C C D
Approach Delay 44.8 44.1 34.0 42.5
Approach LOS D D C D
Queue Length 50th (ft) 128 125 82 214 6 160 19 360
Queue Length 95th (ft) 187 201 122 301 m12 #266 49 #523
Internal Link Dist (ft) 568 1108 504 486
Turn Bay Length (ft) 200 120 120
Base Capacity (vph) 403 425 487 414 331 1035 349 993
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.61 0.46 0.34 0.74 0.08 0.74 0.17 0.91

Intersection Summary
Area Type: Other
Cycle Length: 120
Actuated Cycle Length: 120
Offset: 94 (78%), Referenced to phase 1:NBSB, Start of Green
Natural Cycle: 95
Control Type: Actuated-Coordinated
Maximum v/c Ratio: 0.91
Intersection Signal Delay: 40.6 Intersection LOS: D
Intersection Capacity Utilization 78.6% ICU Level of Service D
Analysis Period (min) 15
#    95th percentile volume exceeds capacity, queue may be longer.
     Queue shown is maximum after two cycles.
m    Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:     2: Massachusetts Avenue & Columbus Avenue























 

Appendix E 

Preliminary Energy Model 

  





 

Appendix F 

Climate Change Resiliency Checklist 
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Appendix G 

Accessibility Checklist 

  

































 

Appendix H 

Smart Utilities Checklist 
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