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Planning Board Criteria Summary

Based on the TIS analysis, the Project has been evaluated within the context of
the Planning Board Criteria to determine if the Project has any potential adverse
transportation impacts. Exceeding one or more of the Criteria is indicative of a
potentially adverse impact on the City’s transportation network. However, the
Planning Board will consider mitigation efforts, their anticipated effectiveness,
and other information that identifies a reduction in adverse transportation
impacts.

The Planning Board Criteria consider the Project’s vehicular trip generation,
impact to intersection level of service and queuing, as well as increase of volume
on residential streets. In addition, pedestrian and bicycle conditions are
considered. A discussion of the Criteria set forth by the Planning Board is
presented in the final section of the TIS, and the Planning Board Criteria
Performance Summary is presented below.
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CITY OF CAMBRIDGE Planning Board Criteria Performance Summary
Special Permit Transportation Impact Study (TI1S)

Planning Board Permit Number:
PROJECT NAME:
Address:

Owner/Developer Name:
Contact Person:
Contact Address:

Contact Phone:

SIZE:
ITE sq. ft.:
Land Use Type:

PARKING:
Existing Parking Spaces*:
New Parking Spaces**:

MIT Kendall Square

238 Main Street, Suite 200
Cambridge MA 02139

Massachusetts Institute of Technology (MIT)
Michael K. Owu

238 Main Street, Suite 200

Cambridge, MA 02142

(617) 258-1012

1,759,600

Mixed Use Development Office, Research & Development, Residential, Retail,
Museum, Academic Graduate Housing, and Daycare

599 Use: 230 Commercial/369 Academic
1,673 Use: 947 Commercial/569 Academic/157 residential

Net New Parking Spaces***

+1,074

*Existing parking spaces on TIS Building sites

**The total parking spaces of 1,673 include 200 relocated academic spaces and 485 replacement spaces of which 369 are
academic spaces and 116 are commercial spaces

***|ncludes the 200 relocated academic spaces

Date of Parking Registration

TRIP GENERATION*:

Approval: N/A

Daily AM Peak Hour PM Peak Hour
Total Trips 18,812 1,795 2,187
Vehicle 5,858 643 708
Transit 7,508 761 893
Pedestrian 3,524 201 359
Bicycle 1,922 190 227

*Does not take into account existing site trip credits

MODE SPLIT (PERSON TRIPS):

TRANSPORTATION CONSULTANT:

RESEARCH & DEVELOPMENT/OFFICE (RESIDENTIAL) [RETAIL]{ACADEMIC}

Auto: 41% (32%) [31%)] {27%}
Transit: 42% (30%) [30%] {41%}
Walk: 7% (25%) [29%] {15%}
Bike: 10% (10%) [8%] {14%}
Other: 0% (3%) [2%] {3%}

Company Name: Vanasse Hangen Brustlin, Inc.

Contact Name: Susan Sloan-Rossiter

Phone: 617.728.7777

Date of Building Permit Approval:

Planning Board Permit Number:



CITY OF CAMBRIDGE

Special Permit Transportation Impact Study (TI1S)

Planning Board Criteria Performance Summary

Project Name:_ MIT Kendall Square

Total Data Entries = 500

Total Number of Criteria Exceedances = Full Build = 65

1. Project Vehicle Trip Generation*

Time Period Criteria (trips) Exceeds Criteria?

Weekday Daily 2,000 Yes

Weekday AM Peak Hour 240 Yes

Weekday PM Peak Hour 240 Yes

*Does not take into account existing site trip credits
2. Level of Service (LOS)
AM Peak Hour PM Peak Hour
Existing Build Traffic  Exceeds Existing Build Traffic  Exceeds
Intersection Condition Condition Increase Criteria? Condition Condition Increase Criteria?
O'Brien Highway at Third Street F F 3.0% No F F 2.9% No

Cambridge Street at Third Street D D 5.9% No F F 5.1% Yes
Cambridge Street at First Street E E 3.7% No F F 3.1% No
O'Brien Highway at Cambridge 0 0
Street/ East Street ¢ ¢ L4% No B B 1.5% No
O'Brien Highway at Land 0 0
Boulevard/ Gilmore Bridge E E 2.5% No F F 2.9% No
Binney Street / Galileo Galilei Way c c 0.3% No D C 3.8% No
| Fulkerson Street
Binney Street at Third Street D D 7.5% Yes D D 7.5% Yes
Binney Street at First Street C C 3.1% No C C 3.7% No
Land Boulevard at Binney Street B C 3.5% No C C 4.2% No
Hampshlre Street at Cardinal c D 31% Yes c C 2 7% No
Medeiros Avenue
Broadway at Portland Street C D 2.8% Yes D D 2.9% No
Broadway at Hampshire Street D E 5.4% Yes D D 5.6% No
Broadway at Galileo Galilei Way F F 3.4% No E E 5.4% No
Broadway at Ames Street E E 9.4% Yes D D 11.7% Yes
Third Street at Broadway C E 15.2% Yes D D 7.9% Yes
Vassar Street at Main Street C C 9.2% No C C 10.2% No
Main Street at Ames Street C C 44.9% Yes C D 37.9% Yes
Memorial Drive WB at Wadsworth B B 10.2% No B B 51% No
Street
Memorial Drive EB at Wadsworth A A 4.9% No A A 5 204 No

Street




CITY OF CAMBRIDGE
Special Permit Transportation Impact Study (TI1S)

Planning Board Criteria Performance Summary

3. Traffic on Residential Streets

AM Peak Hour PM Peak Hour
Amount of  Existing Project Exceeds Existing Project Exceeds
Roadway Reviewed Segment Residential 2015 Trips  Criteria? 2015 Trips  Criteria?
Main St to Washington St >1/3 but <112 655 0 No 733 0 No
Washington St to Harvard St >1/3 but <1/2 653 0 No 733 0 No
Portland Street Harvard St to Broadway 1/3 or less 653 0 No 733 0 No
Broadway to Hampshire St 1/3 or less 650 0 No 727 0 No
Hampshire St to Binney St >1/3 but <1/2 730 0 No 830 0 No
Broadwa Windsor St to Dickinson St 1/2 or more 828 42 Yes 921 46 Yes
y Dickinson St to Clark St 1/2 or more 828 42 Yes 921 46 Yes
, Medeiros Ave to Webster Ave 1/3 or less 653 40 No 762 41 No
Hampshire Street
Webster Ave to Clark St >1/3 but <1/2 653 40 No 762 41 No
Memorial Drive Ames St to Wadsworth St 1/2 or more 2343 68 Yes 3002 131 Yes
Rodgers St to Bent St 1/3 or less 769 82 No 893 90 No
Bent St to Charles St >1/3 but <1/2 769 82 Yes 893 90 Yes
) Charles St to Hurley St 1/2 or more 769 82 Yes 893 90 Yes
Third Street ,
Hurley St to Spring St 1/2 or more 769 82 Yes 893 90 Yes
Spring St to Thorndike St 1/3 or less 769 82 No 893 90 No
Thorndike St to Otis St 1/2 or more 769 82 Yes 893 90 Yes
) Third St to Sciarappa St 1/3 or less 612 0 No 649 No
Cambridge Street )
Sciarappa St to 5th St 1/3t0 1/2 612 No 649 No
Land Blvd to Leighton St 1/2 or more 2405 36 No 2095 41 Yes
O'Brien Highway  Leighton St to East
St/Cambridge St 1/2 or more 2388 36 No 2233 41 Yes
Ames St to Carleton St 1/3 or less 255 287 No 349 391 No
Amherst Street Carleton St to Hayward St >1/3 but <1/2 246 287 Yes 314 391 Yes
Hayward St to Wadsworth St 1/3 or less 236 97 No 268 128 No
*volume interpolated from nearest data available in study area
4. Lane Queue (for signalized intersections)
AM Peak Hour PM Peak Hour
Exceeds Exceeds
Intersection Movement Existing  Build _ Criteria? Existing  Build __ Criteria?
iy . NB L/R 1 1 No 5 5 No
O'Brien Highway
. SEBTIR ~24 ~25 No ~17 ~18 No
at Third Street
NWB LT 0 0 No ~13 ~13 No
EB L/TIR 7 7 No ~13 ~13 No
. WB L/TIR 5 5 No ~14 ~14 No
Cambridge Street
. NB L/T/R 3 3 No 7 8 No
at Third Street
SBL 1 1 No 0 0 No
SBT/R 14 16 No 3 4 No




CITY OF CAMBRIDGE Planning Board Criteria Performance Summary
Special Permit Transportation Impact Study (TI1S)

AM Peak Hour PM Peak Hour
Exceeds Exceeds
Intersection Movement Existing  Build _ Criteria? Existing  Build __Criteria?
EB T/R 7 7 No ~9 ~9 No
WB L ~5 ~6 No 2 3 No
Cambridge Street
. WT 4 4 No 3 3 No
at First Street
NBL 1 1 No 3 3 No
NB R 2 2 No ~13 ~14 No
EBL 2 2 No 1 1 No
EBT 13 13 No 1 1 No
O'Brien Highwa EBR 3 3 No 0 0 No
.g y WB L 5 5 No 2 2 No
at Cambridge WB T/R 3 3 N 9 9 N
Street/East Street 0 0
NB L/T 0 0 No 5 5 No
NB R 0 0 No 0 0 No
SBL/TIR 1 1 No 1 1 No
SEBL 4 4 No ~14 ~15 No
SEBT 11 11 No 6 6 No
SEBR 6 6 No 9 9 No
NWB L ~9 ~12 No 6 7 No
O'Brien Highway NWB T 8 9 No 9 9 No
at Land Boulevard NWB R 3 3 No 7 7 No
NEB L 4 4 No ~14 ~12 No
NEBT 6 6 No ~21 ~21 No
NEBR 0 0 No 10 10 No
SWB L/T/IR ~22 ~23 No ~13 ~14 No
B Street at EBT 3 2 No 8 8 No
nney steeta WB TR 3 5 No 5 5 No
Galileo Galilei SBR 6 6 No 6 6 No
Way/Fulkerson
SEBL 4 4 No 7 7 No
Street
SEBR 1 1 No 0 0 No
EBL 1 2 No 7 8 No
EB T/R 3 3 No 6 6 No
, WB L 4 ~6 No 2 2 No
Binney Street at
. WB T/R 6 6 No 3 3 No
Third Street
NB L/T 3 No 9 11 No
NB R 1 1 No 3 4 No
SBL/TIR 13 ~16 No 8 8 No
EBL 3 2 No 9 7 No
EB T/R 2 1 No 3 2 No
Binney Street at WB L/TIR 4 4 No 1 2 No
First Street NB L/TIR 0 0 No 1 1 No
SBLT 5 6 No 6 8 No
SBR N/A 5 No N/A 2 No




CITY OF CAMBRIDGE Planning Board Criteria Performance Summary
Special Permit Transportation Impact Study (TI1S)

AM Peak Hour PM Peak Hour
Exceeds Exceeds
Intersection Movement Existing  Build _ Criteria? Existing  Build __Criteria?
EBL/R 3 2 No 5 2 No
NEB L 7 6 No 6 7 No
Land Boulevard at
. NEB T 1 2 No 3 7 No
Binney Street
SWBT 7 17 Yes 11 15 No
SWBR 5 10 No 3 3 No
NB L 0 No 1 1 No
Hampshire Street NB T/R 2 2 No 2 2 No
ampshire Stee SBL 0 No 0 0 No
at Cardinal
. SBT/R 5 5 No 5 5 No
Medeiros Avenue
SEB L/T/IR 11 ~12 No 6 7 No
NWB L/T/R 6 6 No 11 11 No
EB L/TIR 13 ~15 No 10 10 No
WB L/TIR 7 7 No 10 ~11 No
Broadway at NB L 1 1 No 1 1 No
Portland Street NB T/R 7 7 No 8 8 No
SBL 1 1 No 0 0 No
SB T/R 2 2 No 2 No
EBL/IT 13 ~14 No 9 10 No
EBR 3 3 No 0 0 No
WB L ~5 ~6 No 0 0 No
WBT 2 2 No 3 3 No
Broadway at
. WBR 0 No 1 2 No
Hampshire Street
NB L 0 No 2 2 No
NB T/R 1 1 No 2 2 No
SBL 5 ~8 No ~8 ~8 No
SBT/R 1 1 No 0 0 No
EBL 4 4 No 3 3 No
EBT ~17 ~18 No 8 ~9 No
EBR 2 3 No 1 1 No
Broadway a WB L 2 2 No ~6 ~6 No
. y ey WB T/R 5 5 No 6 7 No
Galileo Galilei
NB L 2 2 No 3 3 No
Way
NB T/R 4 4 No 8 9 No
SBL 2 2 No 1 2 No
SBT 11 11 No 7 7 No

SBR ~5 ~5 No ~5 ~5 No




CITY OF CAMBRIDGE Planning Board Criteria Performance Summary
Special Permit Transportation Impact Study (TI1S)

AM Peak Hour PM Peak Hour

Exceeds Exceeds

Intersection Movement Existing  Build _ Criteria? Existing  Build __Criteria?
EBT ~20 ~20 No ~15 ~15 No
EBR 2 3 No 1 1 No
Broadway at WBL 4 3 No 2 1 No
Ames Street WBT 9 8 No 8 7 No
NB L 2 2 No 2 2 No
NB R 0 0 No 2 4 No
EBL 6 6 No 6 7 No
EBT 5 4 No 3 4 No
Third Street at WBT 12 ~21 Yes 9 9 No
Broadway WBR 6 8 No 3 3 No
SBL 2 6 No ~11 ~12 No
SBR 3 2 No 1 2 No
EBL 4 4 No 4 5 No
EB T/R 5 8 No 5 6 No
WB L 1 1 No 1 1 No
Vassar Street at WB T/R 5 6 No 2 5 No
Main Street NB L/T/R 5 5 No 5 6 No
SBL 1 2 No 1 1 No
SBT 9 9 No 4 4 No
SBR 6 6 No 2 2 No
EBL 1 1 No 0 0 No
EB TR 5 9 No 6 6 No
WB L 0 2 No 0 1 No
Main Street at WB T/R 1 1 No 1 1 No
Ames Street NB L 1 2 No 1 ~7 No
NB T/R 2 3 No 3 7 No
SB L/TIR 3 6 No 2 3 No
SBR 5 4 No 2 2 No
EBL 0 0 No 0 0 No
EBT 0 0 No 0 0 No
Memorial Drive at WB T/R 9 11 No 13 14 No
Wadsworth Street NB L 0 0 No 0 0 No
NBT 5 6 No 3 3 No
SBR 0 0 No 1 2 No




CITY OF CAMBRIDGE Planning Board Criteria Performance Summary
Special Permit Transportation Impact Study (TI1S)

5. Pedestrian and Bicycle Facilities

AM Peak Hour PM Peak Hour
Existing Build Exceeds Existing Build Exceeds
Intersection Crosswalk 2015 2015  Criteria? 2015 2015 Criteria?
O'Brien High t East D D No D D No
'Brien Highway a
Third Street West D D No D D No
South D D No D D No
East B B No B B No
Cambridge Street at West B B No B B No
Third Street North B B No B B No
South B B No B B No
Cambridae Street at East D D No D D No
ambridge Street a
First Street West D D No D D No
South D D No D D No
East D D No D D No
O'Brien Highway at West D D No D D No
Cambridge Street/East
Street North D D No D D No
South C C No C C No
. _ West E E No E E No
O'Brien Highway at North E E No E E No
Land Boulevard
South E E No E E No
_ East C D Yes C D Yes
Binney Street at West C D Yes C D Yes
Galileo Galilei
Way/Fulkerson Street North B D Yes B D Yes
South C D Yes C D Yes
East D D No D D No
Binney Street at Third West D D No D D No
Street North C D Yes C D Yes
South C D Yes C D Yes
East E E No E E No
Binney Street at First West E E No E E No
Street North B E Yes B E Yes
South A E Yes A E Yes
West E E No E E No
Land Boulevard at North E E No E E No
Binney Street
South E E No E E No
East B B No B B No
Hampshire Street at West B B No B B No
Cardinal Medeiros h
Avenue Nort B B No B B No
South B B No B B No




CITY OF CAMBRIDGE Planning Board Criteria Performance Summary
Special Permit Transportation Impact Study (TI1S)

AM Peak Hour PM Peak Hour
Existing Build Exceeds Existing Build Exceeds
Intersection Crosswalk 2015 2015  Criteria? 2015 2015 Criteria?
East B B No B B No
Broadway at Portland West B B No B B No
Street North B B No B B No
South B B No B B No
East D D No D D No
Broadway at West D D No D D No
Hampshire Street North C C No C C No
South C C No C C No
East D D No D D No
Broadway at Galileo West D D No D D No
Galilei Way North D D No D D No
South D D No D D No
East D D No D D No
g{?eae(iway at Ames West D D No D D No
South C C No C C No
East D D No D D No
Third Street at West D D No D D No
Broadway North C C No C c No
South - C No - C No
East C C No C C No
Vassar Street at Main West C C No C C No
Street North C C No B B No
South C C No B B No
East D D No D D No
Main Street at Ames West D D No D D No
Street North C C No C C No
South C C No C C No
Memorial Drive at East D D No D D No
Wadsworth Street North D D No D D No




CITY OF CAMBRIDGE

Special Permit Transportation Impact Study (TI1S)

Planning Board Criteria Performance Summary

Sidewalk and Bicycle Facilities

Adjacent Sidewalks or Exceeds Bicycle Facilities or Exceeds
Street Link (between) Walkways Present?  Criteria? _ Right of Ways Present?  Criteria?
Ames St to Wadsworth St (north side) Yes No Under Construction* No
, Ames St to Wadsworth St (south Side) Yes No Yes No
Main Street .
Wadsworth St to Longfellow Br (south side) Yes No Yes No
_____________________________________________________________ Third St to Broad Canal Way (north side) Yes No Yes No
Main St to Amherst St (west side) Yes No No Yes
Wadsworth Main St to Amherst St (east side) Yes No No Yes
Street Amherst St to Memorial Dr (west side) Yes No No Yes
Amherst St to Memorial Dr (east side) Yes No No Yes
Broad Canal Way to Broadway (west side) Yes No Yes No
_____________________________________________________________ Broad Canal Way to Broadway (east side) Yes No Yes No
Ames St to Carleton St (north side) Yes No No Yes
Ames St to Carleton St (south side) Yes No No Yes
Amherst Carleton St to Hayward St (north side) Yes No No Yes
Street Carleton St to Hayward St (south side) Yes No No Yes
Hayward St to Wadsworth St (north side) Yes No No Yes
_____________________________________________________________ Hayward St to Wadsworth St (south side) Yes No No Yes
Hayward Main St to Amherst St (west side) Yes No No Yes**
______ Street™  Main Stto Amherst St (east side) _ Yes No No Yes™
Carleton Dock St/Deacon St to Amherst St (west side) Yes No No Yes
Street Dock St/Deacon St to Amherst St (east side) Yes No No Yes

*Main Street is currently under construction and the new roadway design will provide a new bike lane on the north side of
the street as well as maintain the bike lane on the south side of the street.

**As part of the MIT Kendall Square Project, Hayward Street will be turned into a pedestrian and bicycle connection

through the site and will no longer provide vehicular access from Amherst Street to Main Street under Build Conditions.



Transportation Impact Study

This Transportation Impact Study for the proposed MIT Kendall Square
Redevelopment Project in East Cambridge, MA (the Project) describes existing and
future transportation conditions in the study area in accordance with the City of
Cambridge Sixth Revision (November 28, 2011) of the Transportation Impact Study
Guidelines. The study area for the TIS includes 18 signalized intersections and 10
unsignalized intersections as previously shown in Figure H.

This section includes inventories of physical and operational conditions in the study
area including roadways, intersections, crosswalks, sidewalks, on-street and off-street
parking, transit facilities, and land uses in the study area. Transportation data that
were collected and compiled are presented, including automatic traffic recorder
counts, intersection turning movement counts, pedestrian and bicycle counts, vehicle
crash data, and transit service data.

1. Inventory of Existing Conditions

a. Roadways

The Project area is comprised of six building sites located along Main Street between
Broad Canal Way and Ames Street. The NoMa Parcel A is located north of Main
Street adjacent to One Broadway while the SoMa Parcels B and C are all located just
south of Main Street. Main Street, an urban principal arterial, runs through the
Project site in the east/west direction from the Longfellow Bridge to the east to Sidney
Street in Central Square. Broadway, classified as an urban principal arterial, runs
from Main Street to Harvard Square towards the northwest. Third Street which is
classified as an urban minor arterial runs through the study area in the north/south
direction connecting Broadway/Main Street with O’Brien Highway towards the north.
The Longfellow Bridge, a principal arterial, runs in the east/west direction providing
access to the City of Boston. Memorial Drive, a principal arterial, provides access to
Land Boulevard and points west along the Charles River. Land Boulevard, an urban
principal arterial, provides access between O’Brien Highway/Gilmore Bridge and
Memorial Drive/Longfellow Bridge towards the north and east of the site. Ames
Street runs in the north/south direction west of the Project and connects Broadway to
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Memorial Drive and is classified as an urban collector. Figure C, previously
presented, shows the existing roadway layout near the Project site. Figures
referenced in the following section b. Intersections illustrate the cross sections of the
study area roadways.

Per the City of Cambridge Traffic, Parking and Transpiration Departments TIS
scoping letter, dated April 9, 2015, a detailed inventory of Ames Street between
Broadway and the Paul Dudley White Bicycle Path has been documented and
presented in Figure 1.a.1-4. Ames Street between Broadway and Main Street
currently provides protected bike lanes, parking on both sides and wide travel lanes.
Ames Street south of Main provides one travel lane in each direction with metered
and permit parking on both sides of the roadway. A parking utilization and turnover
study was also conducted along Ames Street between Main Street and Memorial
Drive. The results of the study are summarized in Section 1.c Parking.

The City is currently reconstructing Main Street. The plans for this City Project are
provided in the technical appendix as reference.

b. Intersections

The Project study area includes the following 28 study intersections which are
presented in Figure H and illustrated in Figures 1.b.1 through 1.b.27.

O’Brien Highway at Third Street

Cambridge Street at Third Street

Cambridge Street at First Street

O’Brien Highway at Cambridge Street / East Street
O’Brien Highway at Land Boulevard / Gilmore Bridge
Binney Street / Galileo Galilei Way / Fulkerson Street
Binney Street at Third Street

Binney Street at First Street

¥ ® NSO N

Land Boulevard at Binney Street

—_
I

Hampshire Street at Cardinal Medeiros Avenue

—_
—_

Broadway at Portland Street

[y
L

Broadway at Hampshire Street

—_
@

Broadway at Galileo Galilei Way

—_
L

Broadway at Ames Street

Third Street at Broad Canal Way
Third Street at Broadway

Vassar Street at Main Street
Main Street at Ames Street

Main Street at Hayward Street
Main Street at Wadsworth Street

N = = = s
© 0 2 N oG
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21. Broad Canal Way at Main Street

22. Main Street at Memorial Drive / Longfellow Bridge
23. Ames Street at Amherst Street

24. Ambherst Street at Carleton Street

25. Ambherst Street at Hayward Street

26. Amherst Street at Wadsworth Street

27. Memorial Drive at Ames Street

28. Memorial Drive at Wadsworth Street

2013 Geometric roadway and signal timings have been assumed for the baseline
existing conditions analysis (2015) since the traffic counts were collected in 2013 due
to the construction of the Longfellow Bridge. Specific assumptions that should be
noted include the following locations and assumptions that represent a more typical
non-construction baseline condition:

> Broadway at Third Street intersection does not connect through to Main Street
(currently under construction now);

> Ames Street is one-way southbound from Ambherst Street to Memorial Drive
(currently two-way since Wadsworth south of Amherst Street is closed);

> Wadsworth Street south of Amherst Street is two-way (currently under
construction and closed);

> Binney Street at Land Boulevard provides a double-left turn lane at the Land
Boulevard northbound approach (constructed just prior to the 2013 counts).

These study area assumptions are illustrated in Figures 1.b.1 through 1.b.27.

c. Parking

Vehicular Parking

Off-Street Parking

The three development Parcels A, B and C contain several surface parking lots
providing parking for both academic and commercial use in addition to some
structured parking garages at One Broadway and the Sloan School of Management.

Table 1.c.1 and Figure D provides an inventory of the existing parking supply by type
of space, enforcement and peak occupancy in the PUD area.

MIT only provides parking to no more than approximately 36% of its commuters, so
parking permits are required in all MIT owned lots. Parking passes are available by
application to employees, students and visitors and are specific to the zone they select
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to park in. Vehicles without passes are permitted in any non-gated lots between 5:00
PM and 7:30AM on weekdays and all day on weekends and holidays. First year
students are not allowed to apply for parking on campus and all students are
encouraged not to have cars on campus.

Table 1.c.1 Existing Parking Supply Inventory in PUD

Map  Parking Lot Academic_or Totgl Dedicated Electrip Motorcycle Bicy_cle
ID Commercial ~ Enforcement  Parking Zipcar ~ Charging : Parking
Spaces  Spaces  Spaces Parking Spaces
1 One Broadway (Surface) Commercial Gated 114 0 0 0 0
2 One Broadway (Garage) Commercial Gated 316 0 5 3 56
3 Sloan Surface Lot Academic Non-Gated 49 3 0 0 46
4 East Campus Garage Academic Gated 419 0 8 0 62
5 Hermann Garage Academic Non-Gated 26 0 0 0 0
6 Wadsworth Street Lot Commercial Gated 70 0 0 0 0
7 Hayward Annex Academic Gated 49 0 0 0 0
8 Hayward Lot RIMAC (8 Carleton) = Commercial ~ Non-Gated 13 0 0 0 0
9 Hayward Street Lot (Academic) Academic Attended 189 2 0 5 6
10 Hayward Street Lot (Commercial) ~ Commercial Attended 19 0 0 0 0
11 Kendall Square Lot Academic Gated 60 2 0 10 0
12 Cambridge Trust Commercial ~ Non-Gated 14 0 0 0 0
13 Ford Lot Academic Non-Gated 22 0 0 0 0
14 Amherst Street Lot Academic Non-Gated 60 0 0 0 110
Total 1,420 7 13 18 280

Source; MIT Parking Facilities 2014-2015 Inventory

Per the scope letter dated April 9, 2015 defined by the City of Cambridge Traffic,
Parking and Transportation (TP&T) Department, an inventory and utilization study
of existing on-site parking in the PUD was conducted on April 15, 2015 for the surface
parking lots and structured garages.

The observed peak occupancy per lot is summarized in Table 1.c.2. The observed
hourly occupancy per parking lot is summarized in Table 1.c.3
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Table 1.c.2 Existing Peak Parking Occupancy

Map Parking Lot Total Parking ~ Peak Occupancy (#  Peak
ID Spaces of vehicles parked)  Occupancy (%)
1 One Broadway (Surface) 114 87 76%
2 One Broadway (Garage) 316 202 64%
3 Sloan Surface Lot 49 38 78%
4 East Campus Garage 419 368 88%
5 Hermann Garage* 26
6 Wadsworth Street Lot 70 45 64%
7 Hayward Annex 49 49 100%
8 Hayward Lot RIMAC (8 Carleton)* 13 -
9 Hayward Street Lot (Academic) 189 181 96%
10 Hayward Street Lot (Commercial) 19 13 68%
11 Kendall Square Lot 60 55 92%
12 Cambridge Trust 14 6 43%
13 Ford Lot 22 21 95%
14 Amherst Street Lot 60 45 75%
Total 1,420 1,110 79%

Source: VHB Observations on April 15, 2015
*note: lots closed during parking counts
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Table 1.c.3 Existing Hourly Parking Occupancy

Parking Occupancy - # of Vehicles Parked/(Percent Occupied)

Map
ID Parking Lot 7am 8am 9am 10am 1lam 12pm 1pm 2pm 3pm 4pm 5pm 6pm
1 %ﬁfgéz';‘dway 6(5%)  11(10%) 26(23%) 59(52%)  79(70%) 82 (72%)  87(76%)  85(74%) 80 (70%)  75(66%) 62 (55%) 44 (38%)
One Broadway
2 Garage) 23(T%)  42(13%)  88(28%) 137 (43%)  188(59%) 190 (60%) 102 (64%) 198 (63%) 187 (59%) 175(55%) 146 (46%) 102 (32%)

3 SlanSufacelot  31(63%)  29(59%)  27(55%) 32 (65%) 37 (76%)  30(61%)  36(73%)  38(78%)  29(59%)  36(73%)  34(69%) 33 (67%)

4 E‘;?;g:mp“s 143 (34%) 208 (50%) 294 (70%) 344 (82%) 368 (88%) 364 (87%) 358 (85%) 337 (80%) 300 (72%) 235(56%) 168 (40%) 115 (27%)
5  Hermann Garage* N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

6 \L"(’)?dsw"”h Steel  g13m)  23(33%) 39(56%)  43(61%)  44(63%)  45(64%)  43(61%)  40(57%)  39(56%) 39 (56%) 29 (41%) 22 (31%)
7 Hayward Annex 6(12%)  12(24%) 18(37%)  46(94%)  47(96%)  49(100%)  48(98%) 44 (90%)  45(92%) 37 (76%)  30(61%) 16 (33%)
8 g;mg&d Lot N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

9 &i’g’(‘;@ﬁif)"eet LOU 41 (20m)  81(43%) 136(72%) 173(92%) 181 (96%) 178(94%) 172 (91%) 177 (94%) 167 (88%) 153 (81%) 144 (76%) 163 (86%)
10 '("é‘g“n’;’ﬂsrjggm Lot 3160  6(32%)  T(37%)  11(58%)  7(37%)  11(58%)  13(68%)  11(58%) 10(53%) 12(63%)  9(47%) 9 (47%)

11  Kendall Square Lot 16 (27%)  23(38%)  37(62%) 51(85%)  53(88%)  55(92%)  53(88%)  52(87%) 50 (83%)  43(72%)  35(58%) 17 (28%)

12 Cambridge Trust 2(14%)  3(21%)  5(36%) 6 (43%) 5 (36%) 5 (36%) 3 (21%) 5(36%)  5(36%)  4(29%)  4(29%) 2 (14%)

13 Ford Lot 21(95%) 10(45%) 10(45%) 10(45%)  11(50%)  17(77%)  10(45%)  9(41%)  19(86%)  19(86%) 19 (86%) 19 (77%)

14  AmherstStreetlot  6(10%)  12(20%)  20(33%) 28 (47%)  45(75%)  41(68%)  45(75%) 44 (73%)  41(68%)  41(68%)  36(60%) 39 (65%)

Total 322(23%) 475(34%) 720 (52%) 946 (68%) 1,040 (75%) 987 (71%) 1,034 (75%) 998 (72%) 953 (69%) 850 (61%) 705 (51%) 581 (42%)

Source: VHB Observations on April 15, 2015
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On-Street Parking

Short term parking is permitted on some of the streets in the vicinity of the Project
site, including both metered and time restricted spaces. Per the Scoping Letter, a
more detailed inventory of Ames Street and Main Street is presented in the following
sections.

Ames Street Parking Utilization and Turnover Study

In addition to garage and surface parking lot utilization, the scoping letter requested
an existing conditions inventory and parking utilization study of Ames Street
between Main Street and Memorial Drive. The utilization and turnover study was
conducted during a typical weekday and Saturday, while MIT classes were in session,
on Wednesday May 6, 2015 and Saturday May 9, 2015 from 7:00 AM to 6:00 PM.
There are a total of 84 on-street parking spaces within the corridor including metered,
handicapped, permit, and loading spaces in addition to curb use where parking is not
permitted. Figure 1.c.1 illustrates the on-street parking regulations and number of
spaces along the Ames Street corridor. Detailed field data collection sheets are
provided in the Appendix.

A summary of the turnover study for weekday and Saturday counts is presented in
Table 1.c.4 and Table 1.c.5 respectively.

Table 1.c.4 Ames Street On-Street Parking Turnover - Wednesday, May 6, 2015

Less More Maximum Parked

Total Daily Parked than 1 1-2 2-3 3-4 4-5 than 5 Parking Vehicle
Section/Type of Vehicles (unique hour Hours Hours Hours Hours  Hours Time Exceeds
Parking vehicles parked) (%) (%) (%) (%) (%) (%) (hours) Time (%)
Meter 192 20 48 11 4 2 15 7 1
Handicap 12 8 25 25 17 8 17 9.5
Permit 18 6 28 0 6 0 61 115 -
Loading 28 64 25 0 7 4 0 5
No Parking 15 81 13 0 0 0 0 2 100
Total 265 27 41 9 5 2 16 - -

Source: VHB Observations May 6, 2015
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Table 1.c.5 Ames Street On-Street Parking Turnover — Saturday, May 9, 2015

More Maximum Parked

Total Daily Parked ~ Less than 1-2 2-3 34 4-5 than 5 Parking Vehicle
Section/Type of Vehicles (unique 1 hour Hours Hours Hours Hours  Hours Time Exceeds
Parking vehicles parked) (%) (%) (%) (%) (%) (%) (hours) Time (%)
Meter 179 26 51 13 6 2 2 5.8 8
Handicap 4 50 25 25 0 0 0 2
Permit 24 25 25 17 0 8 25 -
Loading 13 69 31 0 0 0
No Parking 4 100 0 0 0 0 0 05 100
Total 224 30 46 13 5 2 4 - -

Source: VHB Observations May 9, 2015

Table 1.c.6 shows the total parking occupancy for all of the spaces over the course of

the study period for both days. Graph 1.c.1 represents the data presented in Table

1.c.6 with the occupancy of the parking spaces over time. The maximum occupancy
during the weekday occurred between 10:00 and 11:00 AM with 86 percent of the on-
street parking spaces occupied. Saturday maximum occupancy occurred from 12:30

to 1:30 PM with 62 percent on-street occupancy.
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Table 1.c.6 Overall Ames Street Parking Occupancy

Time Weekday May 6, 2015 Saturday May 9, 2015
7:00 AM 55% 14%
7:30 AM 58% 15%
8:00 AM 64% 15%
8:30 AM 70% 17%
9:00 AM 79% 29%
9:30 AM 80% 32%
10:00 AM 86% 43%
10:30 AM 86% 50%
11:00 AM 82% 48%
11:30 AM 82% 61%
12:00 PM 81% 61%
12:30 PM 85% 62%
1:00 PM 82% 62%
1:30 PM 71% 55%
2:00 PM 70% 55%
2:30 PM 62% 45%
3:00 PM 58% 42%
3:30 PM 54% 37%
4:00 PM 62% 43%
4:30 PM 58% 45%
5:00 PM 51% 45%
5:30 PM 43% 37%
6:00 PM 46% 48%

Source: VHB Observations May 6, 2015 and May 9, 2015

Chart 1.c.1 Parking Occupancy for Ames Street
May, 2015
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Bicycle Parking

Table 1.c.7 presents the average parking time and maximum parking time for each
parking type regulation observed.

Table 1.c.7 Parking Duration

Section/Type = Weekday Average = Weekday Max  Saturday Average  Saturday Max

of Parking (hours) (hours) (hours) (hours)
Meter 2.8 7 19 5.8
Handicap 45 9.5 0.9

Permit 7.8 115 3.9

Loading 13 5 05

No Parking 0.6 2 0.3 0.5

Source: VHB Observations May, 2015

The parking turnover study indicates that Ames Street (between Main Street and
Memorial Drive) has a maximum observed parking space occupancy of 72 out of 84
available on-street parking spots (as observed on Wednesday May 6, 2015 at 10am).
More parking is available throughout the early morning and later evening hours.
There is on-street parking available throughout a typical Saturday with most of the
day having less than 50 percent occupancy.

Main Street

The City developed a set of infrastructure improvements along Main Street between
Ames Street to Wadsworth Street. Figure 1.c.2 illustrates the proposed curb use along
both sides of Main Street as shown in the City’s signage plan in the contract drawings.
MIT was involved throughout the planning process and provided feedback on the
curb use plan for Main Street. MIT participated in the extensive process around the
redesign of the Main Street including how to accommodate various curb uses. The
final design, shown in Figure 1.c.2, includes a location for MIT shuttles. The Main
Street improvements are currently under construction. MIT looks forward to
continuing the dialog around the new curb use functionality with the City as needed
once construction is completed and operations commence.

Kendall Square Bicycle Parking Study

An inventory of existing bicycle parking locations and utilization was conducted on
Tuesday May 6, 2015 before MIT classes ended. TP&T provided the study
methodology, area and, spreadsheets. The study area comprised of Main Street
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between Windsor Street and the Longfellow Bridge, Broadway Street between Galileo
Galilei Way and Third Street, Ames Street between Broadway and Amherst Street,
Third Street between Binney Street and Broadway, Amherst Street between Ames
Street and Wadsworth Street and, Carleton Street and Hayward Street between
Ambherst Street and Main Street. Bicycles that were parked on racks, fences, signs,

trees, meters, lamp posts, or other structures were counted from 10:00am until 3:30

PM. Each location was counted four times during the study period and the findings

are summarized in the tables below. Counts included bicycle racks owned by MIT.

Table 1.c.8 Kendall Square Bike Analysis (10:00am — 11:30am)

Parked To:
Roadway Face Available Parking | Rack Sign Fence Tree Meter LampPost Other Total
Main Street North 82 58 5 0 0 0 1 1 65
South 62 52 4 0 0 0 2 0 58
North 26 3 0 0 0 0 0 0 3
Broadway
South 38 11 1 0 0 1 0 0 13
East 0 0 14 0 1 8 1 0 24
Ames Street
West 2 2 11 0 6 7 1 0 27
East 0 0 2 0 0 0 0 0 2
Carleton Street
West 0 0 0 0 0 0 0 1 1
East 0 0 0 0 0 0 0 0 0
Hayward Street
West 0 0 0 0 0 0 0 0 0
East 0 0 3 0 0 0 0 0 3
Wadsworth Street
West 0 0 1 0 0 0 0 0 1
North 0 0 8 0 0 2 0 0 10
Ambherst Street
South 0 0 8 0 0 0 0 0 8
. East 50 39 2 0 0 0 0 0 41
Third Street
West 0 0 2 0 0 0 0 0 2
Total 260 165 61 0 7 18 5 2 258
Table 1.c.9 Kendall Square Bike Analysis (11:30am — 12:30pm)
Parked To:
Roadway Face  Available Parking = Rack  Sign Fence Tree  Meter LampPost Other Total
Main Street North 82 62 10 0 1 2 2 2 79
South 62 53 5 1 0 1 1 0 61
Broadwa North 26 3 0 0 0 0 0 3
y South 38 11 1 0 0 1 0 0 13
East 0 0 13 0 1 8 1 0 23
Ames Street West 2 2 2 0 8 9 2 0 33
East 0 0 3 1 0 0 0 0 4
Carleton Street West 0 0 3 0 0 0 0 1 4

67  Transportation Impact Study

\\vhb\proj\Boston\11356.00\reports\TIS\RESUBMISSION
- JULY 2015\TIS - Refiling 07-17-15.docx



Havward Street East 0 0 0 0 0 0 0 0 0
W West 0 0 0 0 0 0 0 0 0
Wadsworth East 0 0 3 0 0 0 0 0 3
Street - West 0 0 1 0 0 0 0 0 1
North 0 0 17 0 0 2 0 0 19
AmherstStreet o 0 0 7 0 0 0 0 0 7
. East 50 44 3 0 0 0 0 0 47
Third Street West 0 0 2 0 0 0 0 0 2
Total 260 175 80 2 10 23 6 3 299
Table 1.c.10 Kendall Square Bike Analysis (12:30pm - 2:15pm)
Parked To:
Roadway Face  Available Parking | Rack Sign Fence Tree Meter LampPost Other Total
Main Street North 82 56 10 0 0 0 3 3 72
South 62 54 10 0 0 1 2 0 67
Broadwa North 26 3 0 0 0 0 0 0 3
y South 38 9 1 0 0 1 0 0 11
East 0 0 19 0 2 11 1 0 33
Ames Street West 2 2 9 0 5 6 2 1 25
Carleton Street East 0 0 2 2 0 0 0 0 4
West 0 0 2 0 0 0 0 1 3
Havward Street East 0 0 2 0 0 0 0 0 2
a ~ West 0 o 0 0 0 0 0 0 0
Wadsworth East 0 0 3 0 0 0 0] 0 3
Street West 0 0 1 0 0 0 0 0 1
Amherst Street North 0 0 14 0 0 1 0 0 15
South 0 0 10 0 0 0 1 0 11
. East 50 45 6 0 0 1 0 0 52
Third Street West 0 0 4 0 0 0 0 0 4
Total 260 169 93 2 7 21 9 5 306
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Table 1.c.11 Kendall Square Bike Analysis (2:15am — 3:45pm)

Parked To:
Roadway Face  Available Parking | Rack  Sign Fence Tree Meter LampPost Other Total
Main Street North 82 60 9 0 0 3 3 3 78
South 62 52 12 0 1 4 1 0 70
Broadwa North 26 3 0 0 0 0 0 0 3
y South 38 12 0 0 0 1 0 0 13
East 0 0 20 0 2 9 1 0 32
Ames Street West 2 2 11 0 5 8 3 1 30
Carleton Street East 0 0 0 2 0 0 0 0 2
West 0 2 0 0 0 0 0 1 3
East 0 0 1 0 0 0 0 0 1
Hayward Street West 0 0 0 0 0 0 0 0 0
East 0 0 3 0 0 0 0 0 3
Wadswoth Street West 0 0 1 0 0 0 0 0 1
Amherst Street North 0 0 16 0 0 3 0 0 19
South 0 0 11 0 0 0 1 0 12
. East 50 44 2 0 0 0 0 0 46
Third Street West 0 0 8 0 0 0 0 0 8
Total 260 175 94 2 8 28 9 5 321

In addition to the TP&T bike parking methodology, an hourly study of bikes parked
to MIT owned racks was conducted on April 15, 2015 from 7:00am until 6:00pm.

Table 1.c.12 MIT Owned Racks Bike Parking Study

Location Total Available 7am 8am 9am 10am 11am 12pm 1pm 2pm 3pm 4pm 5pm 6pm
Sloan Surface Lot 46 3 11 39 38 41 41 37 27 21 17
East Campus Garage 62 44 52 55 55 55 56 56 55 54 55 51 49
Amherst Street Lot 110 3 8 10 17 30 28 37 38 38 32 33 26
Front of Building E14 52 25 25 33 38 39 41 43 44 41 44 40 39
Front of MIT Medical .

Building 56 NA— N/A | N/A lllllllllllllllllllll 9 lllllllllllllll 7 5 4 3 4 5 4 3
Front of buildings E25/E18 20 N/A  N/A NA 2 3 3 3 4 5 4 4 4
Corner of Hayward and 24 7 8 13 15 21 21 24 24 22 21 17 16
A S e

Front of Visual Arts Center

(Media L.aboratorv.20 Ames 42 NA_NIA NA 27 28 3% 30 30 29 29 27 28
Front of Building E25 16 N/A N/A NA 8 8 9 8 8 N/A 6 N/A 5
Front of Building E15 86 N/A N/A NA 35 43 45 48 49 47 48 41 35
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Hubway Bicycle Share

Hubway is a bicycle share system in Cambridge, Boston, Somerville and Brookline

that provides over 1,300 bicycles at 140 stations. Users can either pay for an annual,

monthly, 72 hour or 24 hour pass. Rides under 30 minutes are free and included in

the pass while longer rides are an additional cost. Many stations in Cambridge are

open year round including the winter months. As shown in Figure 12, there are 7
Hubway Stations in the Kendall Square study area. In 2014, MIT at Mass
Ave./Ambherst Street was the most popular station with 68,660 total station visits.

Other stations in the study area that made the most popular Hubway stations list
include MIT Stata Center at Vassar St/Main Street and Kendall T at Main Street.

On May 7, and June 3, 2015, hourly utilization of the Hubway bike share system at

these locations were recorded and the data is presented in able 1.c.13. It is important

to note that Hubway redistributes bicycles using vans from station to station to help

the flow of demand.

Table 1.c.13 Hubway Bicycle Share Station Counts

One MIT Stata One Kendall
Broadway/ MIT at Mass Center at Sq at
Kendall Sq at Ave/ Vassar St/ Ames Stat | Hampshire St/ : Binney St at
Main St/ 34 St : Amherst St Main St Main St Portland St Sixth St Kendall St
57 6-3 5-7 6-3 57 6-3 5-7 6-3 57 6-3 57 6-3 5-7 6-3
# of Total 15 27 23 19 21 19 15
Spaces
7:00 AM
Avail. Bikes 5 6 3 2 5
Unavalil. Bikes 0 0 5 1 0
Empty Docks 10 22 17 16 13 16 10
Unavail.
Docks 0 0 0 0 0 0 0
% Avail. Bikes 33% 19% 26% 16% 14% 11% 33%
8:00 AM
Avalil. Bikes 1 7 7 10 6 14 10 11 13 8 8 2 4
Unavail. Bikes 0 1 1 0 5 1 0
Empty Docks 14 8 20 16 15 8 8 12 8 3 11 10 13 11
Unavail.
Docks 0 0 0 0 0 0 0
% Avail. Bikes % 47% 26% 37% 26% 61% 53% 37% 52% 62% 42% 42% 13% 27%
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One MIT Stata One Kendall
Broadway/ MIT at Mass Center at Sq at

Kendall Sq at Ave/ Vassar St/ Ames Stat | Hampshire St/ : Binney St at

Main St/ 34 St | Ambherst St Main St Main St Portland St Sixth St Kendall St

5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3
g;;;o;al 15 27 23 19 21 19 15
9:00 AM
Avail. Bikes 13 12 14 17 12 14 18 19 13 12 5 14 4 9
Unavail. Bikes 0 0 1 0 4 0 0
Empty Docks 1 3 13 10 1 8 0 0 6 5 14 5 1 6
ggg\k’:"' 0 0 0 0 0 0 0
% Avail. Bikes | 87% 80% 52% 63% 52% 61% 95%  100% :@ 62% 57% 26% 4% 27% 60%
10:00 AM
Avail. Bikes 10 13 19 20 22 20 18 19 18 14 8 16 12 13
Unavail. Bikes 0 0 1 5 0 1
Empty Docks 4 2 8 7 1 2 0 1 2 1 3 1
LDJQEEIL 0 0 0 0 0 0 0
% Avail. Bikes : 67% 87% 70% 4% 96% 87% 95%  100% : 86% 67% 42% 84% 80% 87%
11:00 AM
Avail. Bikes 13 15 24 25 19 1 14 17 18 15 9 17 13 13
Unavail. Bikes 0 1 0 6 0 0
Empty Docks 1 0 3 0 4 11 4 2 1 0 10 2 1
ggi@"' 0 0 0 0 0 0 1
% Avail. Bikes | 87%  100% | 89%  93% | 83%  48% | 74%  89% | 86% 71% 4%  89% | 87%  87%
12:00 PM
Avail. Bikes 12 15 24 15 1 16 18 19 17 14 9 17 15 13
Unavalil. Bikes 0 2 0 0 0
Empty Docks 1 0 3 10 12 7 1 2 10 0 1
gg?;(’:"' 0 0 0 0 0 0 1
% Avail. Bikes | 80%  100% | 89%  56% | 48%  70% | 95%  100% | 81% 67% 47%  89% | 100%  87%
1:00 PM
Avail. Bikes 12 10 20 12 3 22 18 15 15 17 8 16 10 12
Unavalil. Bikes 0 2 0 0 3 0 0
Empty Docks 1 4 7 13 20 1 1 4 3 1 1 3 5 2
ggg\k’:"' 0 0 0 0 0 0 1

% Avail. Bikes

80% 67%

74% 44%

13%  96%

71

95%  79%
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One MIT Stata One Kendall
Broadway/ MIT at Mass Center at Sq at
Kendall Sq at Ave/ Vassar St/ Ames Stat | Hampshire St/ : Binney St at
Main St/ 34 St | Ambherst St Main St Main St Portland St Sixth St Kendall St
5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3 5-7 6-3

g;;;o;al 15 27 23 19 21 19 15
2:00 PM
Avail. Bikes 12 1 23 1 9 22 19 12 17 16 8 15 9 1
Unavail. Bikes 0 2 0 0 3 0 0
Empty Docks 1 4 4 14 14 1 0 7 3 2 1 4 6 3
ggg\k’:"' 0 0 0 0 0 0 1
% Avail. Bikes | 80% 73% 85% 41% 39% 96% : 100%  63% 81% 76% 42% 79% 60% 73%
3:00 PM
Avail. Bikes 8 10 25 14 10 22 15 10 15 16 10 14 8 9
Unavail. Bikes 0 2 1 0 3 1
Empty Docks 5 5 2 1 13 0 4 9 5 2 9 7 5
LDJQEEIL 0 0 0 0 0 0 0
% Avail. Bikes : 53% 67% 93% 52% 43% 96% 79% 53% 1% 76% 53% 4% 53% 60%
4:00 PM
Avail. Bikes 6 10 18 5 7 15 1 15 1 16 7 13 6 8
Unavail. Bikes 0 2 1 2 3 0 0
Empty Docks 7 5 9 20 16 7 8 2 9 2 12 9 6
ggi@"' 0 0 0 0 0 0 1
% Avail. Bikes | 40% 67% 67%  19% | 30%  65% | 58%  79% | 52% 76% 37%  68% | 40%  53%
5:00 PM
Avalil. Bikes 7 0 9 5 18 12 7
Unavalil. Bikes 0 2 0 1 2 0 1
Empty Docks 8 25 14 13 1 7 7
gg?;(’:"' 0 0 0 0 0 0 0
% Avail. Bikes 7% 0% 39% 26% 86% 63% 47%
6:00 PM
Avalil. Bikes 1 1 1 2 1 0 0
Unavalil. Bikes 1 2 0 0 2 0 1
Empty Docks 13 24 22 17 18 19 14
ggg\k’:"' 0 0 0 0 0 0 0
% Avalil. Bikes % 4% 4% 11% 5% 0% 0%

Source: data collected from https://secure.thehubway.com/map!/ refreshed every hour
Blank data indicate when website was down due to work being done
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d. Transit Services

The Kendall/MIT Station on the Massachusetts Bay Transportation Authority’s
(MBTA) Red Line is located directly below the Project site with inbound headhouse
adjacent to Building Site 5 and in front of Building Site 3. In addition, Lechmere
Station, on the MBTA’s Green Line is located approximately 0.8 miles to the north of
the site (from Building Site 1). The Project area is also accessible by several MBTA Bus
lines as well as private shuttle services.

A graphical illustration of study area transit lines is presented in Figure 1.d.1 (Public
Transit Services) and Figure 1.d.2 (Private Shuttle Services) and summarized in the
following sections.

Public Transit Services

Red Line

Kendall Square is served by the Red Line from Alewife Station in Cambridge and by
both the Braintree and Ashmont lines south of Boston. At Ashmont, passengers can
continue on to Mattapan by transferring to the Mattapan high-speed trolley. The Red
Line connects with the Green Line at Park Street and the Orange Line and Silver Line
at Downtown Crossing. Connections to all southern commuter rail lines and the
Silver Line (to South Boston and Logan Airport) are made at South Station. In
addition, the Fitchburg commuter rail line connects with the Red Line at Porter
Square.

The Project site is located directly above the Kendall/MIT Station Red Line
Underground Station. The Red Line runs on 9-minute headways during peak hours
on each branch so Kendall Square station has a combined headway service of 4.5
minutes. Service from Alewife Station is provided between 5:16 AM to 12:22 AM
(2:15 AM on Fridays). Service from Braintree is provided between 5:15 AM and 12:18
AM (1:52 AM on Fridays and Saturdays), and Ashmont Service is available from 5:16
AM to 12:30 AM (2:07 AM on Fridays and Saturdays). The Mattapan Trolley runs
from 5:05 AM to 12:53 AM (2:45 AM on Fridays and Saturdays). Sunday services is
provided between 6:00 AM to 12:30 AM.

Green Line E Branch

The Green Line stop closest to the project site is at Lechmere Station, a 15 minute walk
from Parcel 1 or a short ride on the EZRide Shuttle. The E Branch of the Green Line
light rail line runs between Lechmere Station in Cambridge and Heath Street in
Jamaica Plain. The Green Line branches out at Park Street Station, where passengers
have the option to connect on to the “B” Line to Boston College, “C” Line to
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Cleveland Circle and “D” Line to Riverside. Connections to the Orange Line are
available at North Station, Haymarket Station and Park Street Station. The Red Line
can be accessed at Park Station as well. A connection to the Blue Line is available at
Government Center! and commuter rail from the north is available at North Station.
The E Branch Green Line service runs on 6-minute headways during peak hours with
two-car train-sets during peak periods. Service at Lechmere Station is provided
between 5:01 AM to 12:30 AM on weekdays, and until 2:15 AM on Fridays and
Saturdays. Sunday service is provided between 5:30 AM and 12:30 AM.

MBTA Buses

#1: Harvard Square to Dudley
Square via Mass. Ave.

The Route 1 bus travels from Cambridge, Harvard Square Station to Dudley Station in
Roxbury, via Massachusetts Avenue. The stop closest to the site is located
approximately 0.10 miles away, on MIT’s campus at 84 Massachusetts Avenue.
Service on the Route 1 bus is provided between 4:37 AM and 3:10 AM, and runs on 8
minute headways. The Route 1 bus is one of MBTA'’s heavier travelled routes, with a
weekday daily ridership of 13,214 people. Saturday service is provided from 4:40 AM
to 3:16 AM. Sunday service is provided from 6:00 AM to 1:32 AM.

# 68: Harvard/Holyoke Gate -
Kendall/M.I.T. via Broadway

The Route 68 bus connects Harvard Square and Kendall Square/ MIT, via
Massachusetts Avenue and Broadway. The stop closest to the site is at Kendall/MIT
Station on Main Street. Weekday service on this route runs on 30 minute headways
from 6:35 AM to 6:53 PM. No service is provided on weekends.

# 69: Harvard/Holyoke Gate -
Lechmere Sta. via Cambridge
Street

This bus route connects the Harvard Red Line Station to the Lechmere Green Line
Station, traveling directly along Cambridge Street between the two stations. This bus
route is accessed at Lechmere Station by walking, biking or taking the EZ Ride from
Kendall Square. Service on this route runs on 12 to 30 minute headways and is
provided from 5:25 AM to 1:11 AM during weekday, 5:15 AM to 1:25 AM on
Saturdays and 6:20 AM to 1:11 AM on Sundays.

v
1 MBTA Government Center Station is closed for construction from March 2012 until March 2016.
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# 80: Arlington Center — Lechmere
Station via Medford Hillside

This bus route connects Arlington Center to Lechmere Green Line Station, traveling
through Magoun Square and along O’Brien Highway from McGrath Highway. This
route is accessed at Lechmere Station via walking, biking or taking the EZ Ride from
Kendall Square. Service on this route runs on 20 minute headways and is provided
from 5:05 AM to 1:21 AM on weekdays and Saturdays, and from 6:30 AM to 12:21 AM
on Sundays.

# 85: Spring Hill - Kendall/M.L.T.
Station via Summer St. & Union
Square

Bus Route 85 is a local route connecting Spring Hill, Summer Street, and Union
Square in Somerville to Kendall Square. This bus route terminates at the
Kendall/MIT Red Line Station on Main Street. Service on this route is only provided
during the weekdays from 5:45 AM to 7:53 PM with 25-40 minute headways.

# 87: Arlington Center or
Clarendon Hill - Lechmere Station
via Somerville Avenue

This bus route connects Arlington Center to Lechmere Station via Porter Square in
Somerville, travelling along Somerville Avenue to O’Brien Highway to reach
Lechmere Station from the north. This bus route is accessed at Lechmere Station via
walking, biking or taking the EZ Ride from Kendall Square. Service on this bus route
runs on 20 to 30 minute headways and is provided from 5:30 AM to 1:18AM during
the week, 5:15 AM to 1:19 AM on Saturdays and 6:00 AM to 1:16 AM on Sundays.

# 88: Clarendon Hill - Lechmere
Station via Highland Avenue

This bus route connects Clarendon Hill to Lechmere Station via Davis Square in
Somerville. The bus route travels from Somerville on McGrath Highway to O’Brien
Highway. This bus route is accessed at Lechmere Station via walking, biking or
taking the EZ Ride from Kendall Square. Service on this route runs on 10-20 minute
headways and is provided from 5:16 AM to 1:14 AM during the week, 5:30 AM to 1:14
AM on Saturdays and 6:40 AM to 1:18 AM on Sundays.
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CT1: Central Square, Cambridge -
BU Medical Center/Boston Medical
Center via MIT

Bus Route CT1 is a limited stop, cross-town route providing service from Central
Square in Cambridge to the B.U. Medical Center in the South End of Boston. This bus
route travels south of the Project study area along Massachusetts Avenue and stops
on MIT’s campus at 84 Massachusetts Avenue. Service on this route runs on 15-20
minute headways and is provided between 6:00 AM to 7:41 AM with on weekdays
and no service on weekends.

CT2: Sullivan Square Station -
Ruggles Station via Kendall/MIT
Station

Bus Route CT2 is a limited stop, cross-town route that operates between Sullivan
Square (Charlestown) and Ruggles Station (Orange Line in Roxbury). This bus route
runs along streets within the core of the Project site and stops at the Kendall/MIT Red
Line Station. Service on this bus route runs on 20-30 minute headways and is
provided only on weekdays from 5:55 AM to 7:37 PM.

Privately-Operated Services

CRTMA EZRide Shuttle

The Charles River Transportation Management Association (TMA) operates the
EZRide shuttle service between Kendall Square, East Cambridge, MIT and
Cambridgeport. This shuttle provides connections to the Green Line at Lechmere
Station and the MBTA commuter rail services from the north, as well as the Green
Line and Orange Line, at North Station. This shuttle traverses Main Street adjacent to
the site as illustrated in Figure 1.d.2. Service is provided at 7-10 minute headways
during typical commuter peak periods in each direction between 6:20 AM and 8:00
PM on weekdays. EZRide shuttles do not run on weekends.

MIT Tech Shuttle

MIT operates the Tech Shuttle which provides students, faculty, and staff with a free
shuttle around campus starting at Kendall Square and looping around Memorial
Drive and Ambherst Alley turning onto Vassar Street and later to Main Street where it
again reaches Kendall Square. The shuttle operates Monday through Friday from 6:15
AM to 7:10 PM. Headways are 10 minutes during the AM and PM commuter peak
periods and 20 minutes all other times. No weekend service is provided.
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MIT Boston Daytime Shuttle

MIT operates a shuttle between 84 Massachusetts Avenue and Commonwealth
Avenue in Boston every 25 minutes between the hours of 8:00 AM to 5:54 PM on
weekdays during the school year (September through May). No weekend service is
provided.

Lincoln Laboratory — MIT Campus
Shuttle

Lincoln Laboratory’s Facilities Services Department operates a weekday shuttle
service between the MIT campus (Building E23 and E39) and the main Laboratory site
in Lexington. Service runs from MIT every two hours starting at 8:10 AM with the
last shuttle departing at 6:10 PM.

MIT Weekend / Grocery Shuttle

The Weekend Shuttle, also called the Grocery Shuttle, is operated by MIT and it
transports MIT students to and from Trader Joe’s, the Whole Foods Market, Kendall
Square, and Central Square. The service operates Sundays from 11:30 AM to 4:30,
during the school year. No service is provided on weekdays or Saturdays.

MASCO M2 Shuttle

MASCO M2 shuttle runs from Harvard Square to the Longwood Medical Area and is
open to the public for a fee. The M2 shuttle starts in Harvard Square and travels via
Massachusetts Ave to the west of the Project Site. The shuttle stops at the main
entrance of MIT at 77 Massachusetts Avenue. Headways are 10 minutes during the
peak periods. There is limited Saturday service provided during the school year,
running every hour from 8:00 AM to 10:30 PM and no service is provided on Sundays
or holidays.

CambridgeSide Galleria Shuttle

CambridgeSide Galleria offers a free shuttle service between CambridgeSide Galleria
and the MBTA Kendall/MIT Station (Red Line). This shuttle stops at Main Street
across from the Project Site. The shuttle operates between 9AM and 8PM Monday
through Saturday, and 12PM to 7PM on Sunday with 20 minute headways.

e. Land Use

Figure 1.e illustrates land uses in the area surrounding the MIT Kendall Square
Project area. The neighborhood is comprised of a mixed use of land including
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commercial, residential, institutional, governmental, and open public space. The
majority of the land south of Main Street is made up of the MIT campus in addition to
a few commercial buildings along Main Street, a graduate housing dorm and a large
residential apartment building. Commercial buildings predominately line the
northern side of Main Street with the exception of the Volpe National Transportation
Systems Center along Broadway.

f. MIT Existing and Proposed Conditions Data

Per the request of the TIS Scope, a summary of the MIT’s total academic and non-
academic properties is provided. These properties are shown on Figure 1.f and
include three categories. The MIT Cambridge Portfolio summary by parcel ID is
provided in the Appendix.

» MIT Academic Properties: These include both academic and student housing
properties.

» MIT Commercial Properties:

0 MIT Cambridge Portfolio: This includes all of the non-academic
commercial and retail properties owned by MIT, including those that
are ground leased to others.

0 MIT Residential Parcels: This includes non-academic residential
properties.

Table 1.f.1 MIT’s Total Academic/Non-Academic Properties Summary

Land Use Existing 2015 Proposed Demolition NetNew  Total Projects

2020 2020

(Full Build)
Academic
Academic Use 6,811,817 118,206 35,313 82,893 6,894,710  nano, MIT Building

2, Building E52

Student Activities (Athletic/Service) 2,366,093 65,000 0 65,000 2,431,093  MIT Museum
Residential (Academic) 2,921,880 339,000 172,350 166,650 3,088,530  Kendall Building 4
Leased Space 621,596 0 0 0 621,596

Non-Academic

Commercial 5,344,990 1,027,600 17,863 1,009,737 6,354,727  Kendall Building
2,3,5,6 plus retail

Retail (inc. in commercial)

Residential (MIT owned/managed) 164 units 300 units 0 300 units 464 Kendall Building 1

Residential (Other owned/managed) 930 units 0 0 0 930 units
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Table 1.f.1 presents existing and proposed conditions related to MIT’s properties and
buildings by academic and non-academic land-use. Table 1.f.2 presents MIT’s
population characteristics for the existing and 2020 conditions. Figures are described
in and consistent with the 2015 MIT Town Gown report. Please note that MIT does
not track employment data associated with private commercial and residential
tenants on land it owns and manages/leases.

Table 1.f.2 MIT’s Population Characteristics

Existing Proposed 2020 Net New

2015 (Full Build)
Academic
Full Time Faculty 1,012 1,012 0
Part Time Faculty NA NA NA
Staff 9,692 10,000 +308
Day time Students 11,220 11,220 0
Night time Students NA NA NA
Sub Total Academic 21,924 22,232 +308
Students — Commuters 5,154 NA NA
Students - Institute 6,066 NA NA
approved housing
Non-Academic
Employees NA NA NA
Residents NA NA NA
Sub Total Non-Academic ~ NA NA NA

Notes:

Existing data drawn from most recent Town-Gown Report. Space categories are re-drawn to reflect that reporting format.

There is no forecast of additional space available. The Academic space Proposed 2020 includes known work only — nano, Building
2, Building E52. MIT Does not track employee information for tenants.

2. Data Collection

a. ATR Counts

Due to the construction on the Longfellow Bridge, automatic traffic recorders (ATR)
from the Kendall Square Urban Renewal Plan (KSURP) Annual 2013 Report are
presented as the existing traffic volumes. If ATR counts were to be conducted in
2015, they would not reflect typical traffic conditions in the Kendall Square area due
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to the Longfellow Bridge construction and other nearby construction projects ongoing
in the Kendall Square neighborhood.

Traffic volume summaries for these ATR locations are presented in Tables 2.a.1
through 2.a.2. These data, representing the averages of data collected over an entire
week, indicate the variations of traffic volume and the directional distribution of
traffic over the course of an average weekday. Raw count data sheets are included in
the Appendix.

Table 2.a.1 Existing Traffic Volume Summary (May, 2013)

Weekday AM Peak Hour Weekday PM Peak Hour

Location Daily2  Volume?® Ke Peak Volume ® Ke Peak

Direction Direction
Third Street (North of Broadway) 10,490 741 7.1% 54% NB 896 8.5% 61% SB
Broadway (west of Third Street) 19,913 1,457 7.3% 52% WB 1,430 7.2% 56% EB
Main Street (adjacent to Kendall 6,767 393 5.8% 78% EB 513 7.6% 75% EB
Square MBTA Headhouse)
Binney Street (west of Third 13,210 1,000 7.6% 65% WB 1,164 8.8% 66% EB
Street)
Vassar Street (west of Main 12,751 1,023 8.0% 54% NB 996 7.8% 54% NB
Street)

a vehicles per day
b vehicles per peak hour
¢ percentage of daily traffic that occurs during the peak hour
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Table 2.a.2 Existing Average Daily Traffic Summary May, 2013

Third Street (North of ~ Broadway (west of ~ Main Street (adjacent  Binney Street (west Vassar Street (west

Broadway) Third Street) to Kendall Square of Third) of Main Street)
MBTA Headhouse)

Start Time SB NB EB WB WB EB WB EB SB NB
12:00 36 41 107 125 19 75 43 60 45 73
1:00 26 25 63 74 9 57 30 37 28 47
2:00 18 19 39 43 5 33 19 23 19 35
3.00 14 13 32 36 5 22 31 23 21 25
4:00 22 14 51 67 9 29 65 30 36 36
5:00 77 76 94 348 15 60 284 64 127 108
6:00 173 187 277 551 48 117 476 161 287 231
7:00 283 294 471 654 79 243 570 279 409 413
8:.00 340 401 694 763 87 306 653 347 475 548
9:00 317 355 610 714 89 328 343 270 480 525
10:00 265 308 459 620 78 304 343 270 330 420
11:00 250 276 445 583 81 293 329 334 312 366
12:00 261 283 467 585 86 295 339 370 324 354
13:00 269 292 520 540 88 307 327 402 309 350
14:00 305 309 651 554 91 363 304 551 367 396
15:00 410 346 658 575 85 389 302 731 396 414
16:00 520 340 689 626 112 374 326 757 409 420
17:00 551 345 797 633 128 385 391 773 459 537
18:00 459 333 649 633 131 353 360 528 350 446
19:00 284 239 496 493 96 238 212 335 254 314
20:00 200 178 358 399 58 203 167 227 167 237
21:00 159 151 311 355 49 192 142 171 175 190
22:00 127 123 264 325 39 163 109 129 150 162
23.00 0 81 193 221 33 125 2 103 86 116
Total* 5,456 5,034 9,393 10,520 1,518 5,250 6,234 6,976 6,014 6,737

*Note: values represented in table are rounded numbers; therefore the “Total” row takes into consideration these decimals

Historic average daily traffic volumes were collected from the KSURP 2014 report for
each of the ATR locations. The average daily volumes have been graphed to show the
volume trends on each corridor. It should be noted that traffic volumes from 2014 are
affected by the construction on the Longfellow Bridge and the 2003 counts on Vassar
Street represent one-way traffic volume due to reconstruction of Vassar Street during
the count program.
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Graph 2.a.1 Third Street (north of Broadway) Historic Average Daily Traffic Volumes
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Graph 2.a.2 Broadway (west of Third) Historic Average Daily Traffic Volumes

25000
20000
15000
10000
5000
0

) © > V) O > > \ Q N " ) N

P F PP S QLS S NI SO RN

4? S M A S S S q, fﬁb > ﬁ? ﬁP S N
Graph 2.a.3 Main Street (near MBTA Station) Historic Average Daily Traffic Volumes
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Graph 2.a.4 Binney Street (west of Third) Historic Average Daily Traffic Volumes
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Graph 2.a.5 Vassar Street (west of Main) Historic Average Daily Traffic Volumes
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The KSURP annual ATRs show fairly steady traffic volumes in the area even with the
large increase in development around the Kendall Square area. Excluding the
singular years where there is a significant increase or decrease in traffic volumes
likely due to roadway construction in the area, the levels are fairly consistent. It
should be noted that 2014 volumes were irregular due to the rehabilitation of the
Longfellow Bridge.

In addition to the KSURP annual ATRs other traffic volumes throughout the years
have been analyzed and graphed. These counts include the Cambridge Research Park
annual traffic monitoring program from 2013 and 2014, ATRs from the Binney Street
Project, and other counts from the City of Cambridge TP&T website. The original
count data has been included in the Appendix.

Binney Street Project, daily, AM and PM peak ATRs have been graphed and are
presented below.
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Graph 2.a.6 Binney Street Project — Average Daily Traffic Volumes
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Graph 2.a.7 Binney Street Project — Average AM Peak Traffic Volumes
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Graph 2.a.8 Binney Street Project — Average PM Peak Traffic Volumes
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The Binney Street Project shows consistent volumes for daily and AM peak hour
traffic at the location, Binney Street between 27 and 34 Streets. The PM peak volumes
at this location have a continuing trend of decreasing traffic over the five year period
the counts were completed in, 2008 to 2013.
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Many of the projects developed in the area have collected ATRs along the same
roadways within the study area over a number of years. These data have been
combined and graphed to illustrate average daily traffic along Binney Street,
Broadway, Main Street and Ames Street.
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Graph 2.a.9 Binney Street Average Daily Traffic Volumes
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Graph 2.a.10 Broadway Average Daily Traffic Volumes

25000

20000

15000

10000

5000

M Broadway West of Midblock M Broadway East of Midblock M Broadway West of Third Street B Broadway West of Main Street

1987 1989 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

. \\vhb\proj\Boston\11356.00\reports\TIS\RESUBMISSION
87 TranSportatlon Impact Study - JULY 2015\TIS - Refiling 07-17-15.docx




Graph 2.a.11 Main Street Average Daily Traffic Volumes
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Graph 2.a.12 Ames Street Average Daily Traffic Volumes
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b. Pedestrian and Bicycle Counts

Peak hour pedestrian and bicycle movements at study-area intersections, collected
during the vehicle turning movement counts are discussed below.

c. Intersection Turning Movement Counts

Manual turning movement counts, including pedestrians and bicycles, were
conducted at study intersections during the morning and evening peak period on
May 16, 2013. Detailed count sheets are included in the Appendix. The results of
these counts indicate that the overall weekday peak traffic hours in the study area are
8:00 - 9:00 AM and 4:45 - 5:45 PM. Manual turning movement counts were conducted
at the intersections of Amherst Street and Hayward Street and Ambherst Street and
Carleton Street and adjusted to reflect 2013 geometric assumptions. Figures 2.c.1 and
2.c.2 summarize these counts for the AM and PM peaks, respectively. Vehicle counts
from 2013 have been increased at a rate of 0.5 percent per year for two years to reflect
the 2015 Existing Conditions. This rate of traffic growth reflects the ATR data
summary in the Kendall Square Urban Renewal Plan Annual 2013 Report.

As previously noted, pedestrian volumes at study intersections are shown in Figures
2.c.3 and 2.c.4 for the AM and PM peak hours, respectively. Bicycle volumes are
presented in Figures 2.c.5 and 2.c.6 for the AM and PM peak hours, respectively.

d. Traffic Crash Analysis

Study-area crash data were obtained from Mass Highway records for the three-year
period from January 2010 through December 2012 (the most recent data available).
An analysis of the crash data is summarized in Table 2.d.1. A detailed summary by
crash type is provided in Table 2.d.2.
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Table 2.d.1 MassDOT Crash Analysis (2010 — 2012) Summary

Total Crashes Signalized or Unsignalized/ Calculated
Location (3-year period) Average Crash Rate Crash Rate
1) O'Brien Hwy at Third St 17 Signalized/0.76 0.44
2) Cambridge St at Third St 15 Signalized/0.76 0.69
3) Cambridge St at First St 14 Signalized/0.76 0.94
4) O'Brien Hwy at Cambridge St/East St 13 Signalized/0.76 0.39
5) O'Brien Hwy at Land Blvd/Charlestown Ave 36 Signalized/0.76 0.68
6) Binney St/Galileo Galilei Way/Fulkerson St 7 Signalized/0.76 0.38
7) Binney St at Third St 15 Signalized/0.76 0.64
8) Binney St at First St 11 Signalized/0.76 0.64
9) Land Blvd at Binney St 7 Signalized/0.76 0.22
10)  Hampshire St at Medeiros Way/Portland St 12 Signalized/0.76 0.66
11)  Broadway at Portland St 10 Signalized/0.76 0.52
12)  Broadway at Hampshire St 19 Signalized/0.76 1.01
13)  Broadway St at Galileo Galilei Way 23 Signalized/0.76 0.96
14)  Broadway at Ames St 10 Signalized/0.76 0.61
15)  Third St at Broad Canal Way 0 Unsignalized/0.58 0.00
16)  Broadway at Third St 12 Signalized/0.76 0.51
17)  Main St at Galileo Galilei Way/Vassar St 19 Signalized/0.76 0.88
18)  Main St at Ames St 3 Signalized/0.76 0.25
19)  Main St at Hayward St 1 Unsignalized/0.58 0.17
20)  Main St at Wadsworth St 1 Unsignalized/0.58 0.20
21)  Main St at Broad Canal Way 1 Unsignalized/0.58 0.14
22)  Main St at Memorial Drive/Longfellow Bridge 12 Unsignalized/0.58 041
23)  Ames St at Amherst St 8 Unsignalized/0.58 141
24)  Amherst St at Carleton St 1 Unsignalized/0.58 0.23
25)  Amherst St at Hayward St 2 Unsignalized/0.58 0.45
26)  Amherst St at Wadsworth St 0 Unsignalized/0.58 0.00
27)  Memorial Dr at Ames St 9 Unsignalized/0.58 0.24
28)  Memorial Dr at Wadsworth St 9 Signalized/0.76 0.24

The Statewide Average Intersection crash rates for signalized intersections in District

6 is 0.76 for signalized intersections and 0.58 for unsignalized intersections. The

intersections of Cambridge Street at First Street, Broadway at Hampshire Street,

Broadway at Galileo Galilei Way, and Main Street at Galileo Galilei Way/Vassar Street
are above the 0.76 crash rate for signalized intersections with 0.94, 1.01, 0.96, and 0.88
respectively. The intersection of Ames Street at Amherst Street is above the 0.58 crash

rate for unsignalized intersections with a 1.41 crash rate.
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Table 2.d.2 MassDOT Crash Analysis (2010 — 2012) Details

Main Street Memorial Drive Broad Canal Way

Vassar ~ Ames  Hayward Wadsworth ~ Memorial  Ames  Wadsworth  3rd Main St
Year St St St St Dr St St St
2010 5 1 1 0 3 1 3 0 1
2011 10 1 0 1 5 3 4 0 0
2012 4 1 0 0 4 5 2 0 0
Total 19 3 1 1 12 9 9 0 1
Average 6.33 1.00 0.33 0.33 4.00 3.00 3.00 0.00 0.33
Collision Type
Angle 8 0 0 0 0 2 2 0 0
Head-on 1 0 0 0 2 0 0 0 0
Rear-end 3 0 0 0 4 5 3 0 0
Rear-to-Rear 0 0 0 0 0 0 0 0 0
Sideswipe, opp direction 1 0 0 0 0 0 0 0 0
Sideswipe, same direction 4 2 0 0 2 1 0 0 1
Single vehicle crash 2 0 1 0 4 0 4 0 0
Unknown 0 1 0 1 0 0 0 0 0
Not reported 0 0 0 0 0 1 0 0 0
Total 19 3 1 1 12 9 9 0 1
Crash Severity
Fatal injury 0 0 0 0 0 0 0 0 0
Non-fatal injury 6 0 1 0 4 2 1 0 0
Property damage only 7 2 0 1 6 5 7 0 1
Not Reported 6 1 0 0 2 2 1 0 0
Unknown 0 0 0 0 0 0 0 0 0
Total 19 3 1 1 12 9 9 0 1
Time of Day
Weekday, 7 AM - 9 AM 1 1 0 1 1 1 0 1
Weekday, 4 PM - 6 PM 0 0 0 2 2 2 0 0
Saturday, 11 AM - 2 PM 0 0 0 0 0 0 0 0
Weekday, other time 10 2 0 1 8 3 5 0 0
Weekend, other time 2 0 0 0 1 3 1 0 0
Total 19 3 1 1 12 9 9 0 1
Pavement Conditions
Dry 14 0 1 1 11 7 5 0 1
Wet 5 2 0 0 1 1 3 0 0
Snow 0 1 0 0 0 0 1 0 0
Ice 0 0 0 0 0 0 0 0 0
Not reported 0 0 0 0 0 1 0 0 0
Total 19 3 1 1 12 9 9 0 1
Non Motorist (Bike, Ped) 7 1 1 0 2 0 0 0 0
MassDOT Crash Rates 0.88 0.25 0.17 0.20 041 0.24 0.24 0.00 0.14
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Table 2.d.2 MassDOT Crash Analysis (2010 — 2012) Details (continued)

Ambherst Street Broadway

Ames St Carleton  Hayward  Wadsworth  Portland ~ Hampshire  Galileo Ames 3rd
Year St St St St St Way St St
2010 5 0 1 0 0 7 9 3 3
2011 3 1 1 0 7 5 7 5 4
2012 0 0 0 0 3 7 1 2 5
Total 8 1 2 0 10 19 23 10 12
Average 2.67 1.00 1.00 0.00 5.00 6.33 7.67 3.33 4.00
Collision Type
Angle 3 0 2 0 5 4 13 1 3
Head-on 1 0 0 0 0 0 1 0 0
Rear-end 0 0 0 0 3 3 1 5 3
Rear-to-Rear 0 0 0 0 0 0 0 0 0
Sideswipe, opp direction 0 0 0 0 0 3 0 0 0
Sideswipe, same direction 0 0 0 0 0 3 2 1 2
Single vehicle crash 0 0 0 0 0 3 6 1 4
Unknown 3 1 0 0 1 2 0 1 0
Not reported 1 0 0 0 1 1 0 1 0
Total 8 1 2 0 10 19 23 10 12
Crash Severity
Fatal injury 0 0 0 0 0 0 0 0 0
Non-fatal injury 3 0 1 0 6 4 8 4 6
Property damage only 1 1 1 0 2 8 9 5 5
Not Reported 3 0 0 0 2 7 5 1 1
Unknown 1 0 0 0 0 0 1 0 0
Total 8 1 2 0 10 19 23 10 12
Time of Day
Weekday, 7 AM - 9 AM 1 0 0 0 2 2 2 0
Weekday, 4 PM - 6 PM 0 0 0 0 3 7 1 3
Saturday, 11 AM - 2 PM 0 0 0 0 0 2 0 0
Weekday, other time 7 0 2 0 4 13 10 7 7
Weekend, other time 0 1 0 0 1 2 2 0 2
Total 8 1 2 0 10 19 23 10 12
Pavement Conditions
Dry 5 1 2 0 6 12 19 8 8
Wet 0 0 0 0 1 6 4 1 3
Snow 0 0 0 0 1 0 0 0 0
Unknown 1 0 0 0 0 0 0 0 1
Not reported 2 0 0 0 2 1 0 1 0
Total 8 1 2 0 10 19 23 10 12
Non Motorist (Bike, Ped) 3 0 0 0 2 7 2 3 4
MassDOT Crash Rates 141 0.23 0.45 0.00 0.52 1.01 0.96 0.61 0.51
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Table 2.d.2 MassDOT Crash Analysis (2010 — 2012) Details (continued)

O’Brien Highway Cambridge Street  Hampshire St Binney Street

3rdSt  Cambridge Land  3rd St 1st St Medeiros Fulkerson  3rd 1st Land
Year St St St St Blvd
2010 5 4 14 5 3 1 4 6 6 3
2011 5 2 9 6 4 2 2 3 1 3
2012 1 7 13 4 1 9 1 6 4 1
Total 17 13 36 15 14 12 7 15 11 7
Average 5.67 4.33 12.00 5.00 4.37 4.00 2.33 500 3.67 233
Collision Type
Angle 6 3 8 8 3 7 2 4 5 1
Head-on 0 0 3 1 2 1 0 0 2 0
Rear-end 7 2 15 3 3 0 2 4 1 3
Rear-to-Rear 1 0 0 0 0 0 0 0 0 0
Sideswipe, opp direction 0 2 0 0 0 0 0 0 0 0
Sideswipe, same direction 0 3 4 2 4 2 1 0 1 1
Single vehicle crash 3 3 6 1 1 2 1 4 1 2
Unknown 0 0 0 0 0 0 1 0 1 0
Not reported 0 0 0 0 1 0 0 3 0 0
Total 17 13 36 15 14 12 7 15 11 7
Crash Severity
Fatal injury 0 0 0 1 0 0 0 0 0
Non-fatal injury 5 7 6 5 3 2 4 3 3
Property damage only 11 5 27 4 4 6 4 7 6 3
Not Reported 3 2 5 3 3 1 4 2 1
Unknown 0 0 0 0 1 0 0 0 0 0
Total 17 13 36 15 14 12 7 15 11 7
Time of Day
Weekday, 7 AM - 9 AM 5 1 2 1 3 1 2 1 4
Weekday, 4 PM - 6 PM 0 2 2 2 2 2 2 1 1
Saturday, 11 AM - 2 PM 0 0 0 0 0 0 0 0 0 0
Weekday, other time 8 8 15 7 9 4 3 8 6 2
Weekend, other time 4 2 10 4 2 3 1 3 3 0
Total 17 13 36 15 14 12 7 15 11 7
Pavement Conditions
Dry 11 6 31 10 11 8 3 10 6 6
Wet 5 6 5 5 1 4 3 3 5 1
Snow 0 0 0 0 2 0 0 1 0 0
Ice 1 0 0 0 0 0 0 0 0 0
Not reported 0 1 0 0 0 0 0 1 0 0
Total 17 13 36 15 14 12 7 15 11 7
Non Motorist (Bike, Ped) 1 2 3 1 6 7 2 2 1 1
MassDOT Crash Rates 0.44 0.39 0.68 0.69 0.94 0.66 0.38 0.64 0.64 0.22
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e. Summary of Existing Transit Ridership & Operations

Transit stops and stations closest to the site are shown in Figure 1.d.1 and Figure

1.d.2. Operating hours, weekday daily ridership, and peak-hour headways for each

service line are presented in Table 2.e.

Table 2.e Transit Services

Route Destination (a) (b) (a)
Weekday Hours of Weekday Daily Peak-Hour
Operation Ridership Headways
(Passengers) (Minutes)
Bus (c)
1 Harvard Square / Dudley Station 4:37 AM - 1:27 AM 13,214 8
68 Harvard Square / Kendall Square 6:35 AM - 6:53 PM 468 30
69 Harvard Square / Lechmere 5:25 AM - 1:11 AM 3,185 12-30
80 Arlington Center / Lechmere 5:05 AM - 1:21 AM 2,058 20
85 Spring Hill / Kendall Square 5:45 AM - 7:53 PM 589 25-40
87 Arlington Center / Lechmere 5:30 AM-1:18 AM 3,796 20-30
88 Clarendon Hill / Lechmere 5:16 AM - 1:14 AM 4,075 10-20
CT1 Central Square / BU Medical Center 6:00 AM - 7:41 PM 2,191 15-20
CT2 Sullivan Station / Ruggles Station 5.55 AM - 7:37 PM 2,815 20-30
Rail
Green Line E E-Line Heath Street Station 5:01 AM - 12:30 PM 87,420 (d) 6
Branch
Red Line Ashmont 5:16 AM —12:30 PM 9
Braintree 5:15AM-12;18 PM | 217,329 (d) 9
Alewife 5:16 AM - 12:22 AM 9
Private
EZRide North Station, Lechmere Station, 6:20 AM - 8:00 PM 2,000 7-10
Kendall Square and Cambridgeport
MIT Tech Campus loop via Vassar, Main Street 6:15 AM - 7:10 PM 1,300 10
and Memorial Drive
MIT Boston 84 Mass Ave Cambridge to Comm Ave 8:00 AM - 5:54 PM 530 25
Boston
MIT Lincoln Building 39 to Lexington Lab 8:10 AM - 6:10 PM n/a 120
Lab
MASCO M2 Cambridge to LMA 8:00 AM - 10:30 PM n/a 10
Shuttle
CambridgeSide  CambridgeSide Galleria Mall, 9:00 AM - 8:00 PM n/a 20

Galleria Shuttle

Cambridge Police Department, Binney
Street and Kendall Square

Notes:
Hours of operation and frequency compiled from MBTA Schedules, published June 2015
Daily ridership compiled from MBTA Ridership and Service Statistics (BlueBook) Fourteenth Edition 2014; MIT Towngown
2014 Report; CRTMA EZRide Feasibility Study March 2014

(@)
(b)

(c

)
(d)
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Bus Weekday Daily Ridership = Weekday Boardings

Green Line E Branch and Ashmont/Braintree Red Line Weekday Daily Ridership = Station Entries for Entire Line
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3. Project Traffic

a. Mode Share and Average Vehicle Occupancy

Mode-share characteristics for the Project are derived from both the 2012 City of
Cambridge Kendall Square Planning Study (K2C2) as well as the 2014 MIT Town
Gown. Average Vehicle Occupancy (AVO) rates from the 2009 National Household
Travel Survey were assumed. Table 3.a.1 presents mode-shares used as a basis for
estimating Project trip generation by land use. Drive-alone and rideshare were
combined to determine overall automobile mode share.

Table 3.a.1 Mode Split Data Assumptions

Mode R&D/Office Residential Retail Academic/Institutional
Auto 41% 32% 31% 27%

Transit 42% 30% 30% 41%

Walk 7% 25% 29% 15%

Bike 10% 10% 8% 14%

Other 0% 3% 2% 3%

Total 100% 100% 100% 100%

Source: K2C2 Study

b. Trip Generation

Trip-generation estimates were developed based on Institute of Transportation
Engineers (ITE) Trip Generation Manual (9th Edition) using the average rates for the
Land Use Codes and National AVO’s presented in Table 3.b.1.

Table 3.b.1 ITE 9t Edition Land Use Codes/Custom Trip Generation

Land Use ITE LUC Code National AVO*
R&D LUC 760 Research and Development 113
Office LUC 710 General Office 113
Retall LUC 820 Shopping Center 1.78
Residential LUC 220 Apartment 1.13
MIT Museum  Existing Data 2.20

Source: ITE 9t Edition

Table 3.b.2 presents a summary of the resulting unadjusted Institute of Transportation
Engineers (ITE) based project trip generation analysis, including daily, AM peak hour
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and PM peak hour trips for the net new proposed development. A detailed
calculation summary is provided in the Appendix.

The only academic related square footage that is included in the trip generation
analysis is for the proposed 65,000 sf MIT Museum. Existing employment and
visitation data from the existing MIT Museum in Central Square was used to develop
a custom trip generation for the Museum portion of the site. Parking is not currently
provided for the visitors of the Museum, however drivers typically park in public lots
nearby. There are currently 33 employees that work for the Museum and
approximately 451 visitors on average per day. (visitor data assumed from April, 2015
provided by MIT).

The proposed 330,000 sf graduate housing in Building 4 is replacing the (172,350 sf)
existing Eastgate graduate tower currently on Building 2. Despite a potential increase
in units, this proposed land use is not associated with an increase in project-generated
vehicle trips during the peak hours. The graduate students that are currently
commuting to and from campus would be living on campus in the future in this
proposed graduate housing. Therefore, it is estimated that the vehicle trip generation
for this land use would slightly decrease during the peak hours due to the relocation
of graduate students from off-campus to on-campus. None of these uses are
associated with changes in MIT enrollment.

The existing 9,000 sf daycare center that is currently on Building 2 in Eastgate is being
relocated to Building 4 along with the Graduate housing. The daycare will not
generate any new project trips because the relocated daycare is approximately the
same size as the existing daycare. The daycare is only open to the MIT community
and therefore the majority of the pick-up/drop-offs are parents that are already
traveling to and from campus.

Table 3.b.2 ITE Based Unadjusted Vehicle Trip Generation Summary

Daily AM Peak PM Peak

Entering Exiting  Total  Entering Exiting Total Entering Exiting  Total
Retail 1,864 1,864 3,728 52 32 84 155 168 323
Residential 998 998 1,996 31 122 153 121 65 186
Lab 1,135 1,135 2,270 284 58 342 45 255 300
Office 3,624 3624 7,248 902 123 1,025 166 813 979
Museum 263 263 526 29 4 33 4 80 84
Total 7,884 7,884 15768 1,298 339 1,637 491 1381 1872

The ITE unadjusted vehicle trips were converted to person trips by applying the
AVOs presented in Table 3.b.1 to reflect the broadly national basis of ITE empirical
data. The person trips were split in accordance with the mode shares presented
previously in Table 3.a.1 to yield the number of adjusted vehicle, transit, bicycle, and
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walk trips estimated to be generated by the Project. Vehicle-person trips were
adjusted back to vehicle trips by applying the AVO. The estimated trips by each
mode are presented in Tables 3.b.3 through 3.b.4. Total net new project generated trip
networks are presented in Figures 3.a.1-2 for the morning and evening peak hour
respectively. Figures 3.a.3 — 3.a.12 represent project trip generation by land use.

Table 3.b.3 Vehicle Trip Generation Summary

Daily AM Peak PM Peak

Entering Exiting Total Entering Exiting Total Entering Exiting Total
Retall 578 578 1,156 16 10 26 48 52 100
Residential 319 319 638 10 38 48 39 21 60
Lab 466 466 932 116 24 140 18 104 122
Office 1,486 1486 2972 370 50 420 68 333 401
Museum 80 80 160 8 1 9 1 24 2
Total 2,929 2,929 5,858 520 123 643 174 534 708

98
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Table 3.b.4 Trip Generation Summary by Mode

Daily AM Peak PM Peak
Entering Exiting Total Entering Exiting Total Entering Exiting Total
Walk
Retail 962 962 1,924 27 16 43 80 87 167
Residential 282 282 564 9 35 44 34 18 52
Lab 90 90 180 22 5 27 4 20 24
Office 287 287 574 71 10 81 13 64 7
Museum 141 41 28 2 1 6 1 38 39
Total 1,762 1,762 3,524 134 67 201 132 227 359
Bike
Retail 265 265 530 7 5 12 22 24 46
Residential 113 113 226 3 14 17 14 7 21
Lab 128 128 256 32 7 39 5 29 34
Office 410 410 820 102 14 116 19 92 111
Museum 4 4 20 2 1 6 1 14 15
Total 961 961 1,922 149 41 190 61 166 227
Transit
Retail 995 995 1,990 28 17 45 83 90 173
Residential 338 338 676 10 41 51 41 22 63
Lab 539 539 1,078 135 28 163 21 121 142
Office 1,720 1,720 3,440 428 58 486 79 386 465
Museum 162 162 324 14 2 16 2 48 50
Total 3,754 3,754 7,508 615 146 761 226 667 893

c. Vehicular Site Access/Egress

NoMa Parcel A, Building 1

As shown in Figure F.1 NoMa Proposed Site Plan, the NoMa Parcel A, Building 1
garage will provide a total of approximately 179 spaces that will serve the proposed
uses in Building 1. Vehicular access and egress to this garage will be provided via
Main/Broadway only in the general location as the existing curb-cut to the One
Broadway surface lot. At this time, there is no legal permission for tenants of
Building 1 to use Broad Canal Way to access the parking garage, therefore no
connection is currently proposed. However, the proponent is in discussion with the
owner of the roadway to allow access in the future. If there is an agreement in place,
then the site will be constructed with an access roadway that extends between
Main/Broadway and Broad Canal Way in the north/south direction. This would
positively impact the distribution of vehicle trips. The analysis has been conducted
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assuming no connection in order to provide a conservative vehicular level of service
analysis.

The existing One Broadway parking garage and surface lot currently have one
access/egress point via Main/Broadway and a second via Third Street with a
connection between the garage and the surface lot. In conjunction with the
redevelopment of the site, the surface lot containing 114 spaces will be closed and is
not being replaced in the garage in Building 1 or anywhere else in the PUD. The
existing vehicles that park in the surface lot will be shifted over to the One Broadway
garage. The access/egress for the One Broadway garage will be provided via Third
Street exclusively in the proposed condition. All vehicles entering and exiting the
One Broadway garage will be accommodated solely via the Third Street curb cut. In
order to understand the shift in drivers using the Main/Broadway curb-cut, the
existing entering and exiting garage gate data is summarized below in Table 3.c.1
throughout a typical day.

Ground level access for bicyclists will be provided along the eastern side of the site.
An 82x86 inch elevator will be located along the eastern sidewalk to provide access to
the long-term bike parking on levels 2-4. Pedestrians have several options for
accessing the ground floor of the site on the southern, eastern and northern side of the
building site. Pedestrian access to the infill building will be provided along Broad
Canal Way.

Table 3.c.1 One Broadway Typical Parking Gate Data Vehicles Entering/Exiting

Total Both Gates

Enter Exit
7AM -8 AM 20 0
8 AM-9 AM 35 2
9AM-10 AM 68 1
10 AM-11 AM 61 5
11 AM-12 PM 22 12
12 PM-1PM 31 13
1PM-2PM 14 14
2PM-3PM 15 26
3PM-4PM 12 36
4PM-5PM 22 32
5PM-6PM 11 53

Source: April 9, 2015 Counts provided by Standard Parking
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SoMa Parcel B Building 2

The SoMa Parcel B Building 2 garage, will be located south of Main Street and will
have access via Wadsworth Street and Main Street (as the Sloan School does
currently). The below grade garage will contain 278 spaces which support the land
uses in Building 2. All surface level parking and circulation will be eliminated
surrounding Building 2.

Pedestrians may access Building 2 from all sides of the site. The main lobby entrance
will be on Main Street. Access to bike parking will be provided to the southeast of the
building site via an elevator.

SoMa Parcel B Buildings 3-6

The SoMa Parcel B Buildings 3-6 shared below grade garage, will be located south of
Main Street and will have access via Amherst Street and Wadsworth Street. The
garage below Parcels 3, 4 and 5 will contain 1,216 spaces and below grade loading. A
small portion, 60 spaces, out of the total will be located at grade on Site R. The
locations of the parking ramps will help accomplish the objective of avoiding
distributing project trips on Main Street in order to enhance its multi-modal function.
This shared parking supply on SoMa will support the parking demand of parcels
south of Main Street including Buildings 3, 4, 5, and 6 in addition to the replacement
parking spaces.

It is envisioned that with the redevelopment of Building sites 3 and 4, Hayward Street
will be transformed from an underutilized access roadway into a shared use path for
pedestrians, and service vehicles (on a limited basis). This will increase the space
allocated for pedestrians and further enhance the desire for vehicles to enter the
garage via Amherst Street. The site design will strengthen the multi-modal
characteristic of Main Street by placing two large pedestrian plazas between not only
building 4 and 5 but also building 3 and 4. Only 65 vehicles during the morning peak
hour and 54 vehicles during the evening peak hour enter Hayward Street from Main
Street which is approximately 1 vehicle per minute. These vehicle trips will be shifted
to Wadsworth Street further down Main Street to enter the parking garage and will
not have a measurable impact on operations.

Pedestrian access to Building 3 is provided on all four sides of the site. Due to the
location of the loading and service ramp on the eastern side of Building 4 there is not
pedestrian access however, the northern, southern and western sides of the building
provide entrances. Building 5 contains pedestrian access points on the northern,
eastern and southern sides of the site. Pedestrian will access Building 6 from Main
Street. Bicycle access is provided via two different bike elevators sized at 82x66 inches,
one in Building 3 and a second south of Building site 4.
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d. Trip Distribution and Assignment

Project-generated traffic was distributed based on the City of Cambridge’s K2C2
Study trip distribution data. The results of the access assumptions for commercial
development trips are presented in Table 3.d.1-Table 3.d.2.

Table 3.d.1 Access Assumptions for Employment Distribution City of Cambridge PTDM Data

City/Town of Residence Access

%

Cambridge All Local 11%
Somerville All Local N 8%
Arlington River St, BU, Mass Ave 4%
Waltham/Watertown/ River St, BU, Mass Ave 10%
Newton /Brookline
Boston All Local S and Longfellow 15%
NE/NW Longfellow or Local N 32%
West Mass Ave/Broadway or Mass Pike to River St 13%
SISE Longfellow Bridge or Massachusetts Ave Bridge 7%
Total 100%

Source: City of Cambridge Kendall Square Central Square Critical Sums Analysis Trip Distribution Summary Report

Table 3.d.2 Places of Work for Cambridge Residents from ACS Data
City/Town of Work Access %
Cambridge All Local 25%
Boston All Local S and Longfellow Bridge 17%
Waltham/Wate(town/ River St, BU, Mass Ave 10%
Newton /Brookline
North Longfellow or Local N 16%
Northwest Route 2 1%
Northeast Longfellow or Local N 8%
South/southeast Longfellow or BU Bridge 8%
West/Southwest Mass Pike 15%
Total 100%

Source: AASHTO CTPP 2006-2010 5-year American Community Survey (ACS) Data, Census Tracts 3523 & 3524

The assignment of Project trips to the study area roadway network is presented in the
Appendix and the resulting Project trips at study intersections are presented for 2020
Full Build Conditions in Figures 3.d.1 through 3.d.6 for the AM and PM peak hours,
respectively.
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e. Servicing and Deliveries

Truck Access and Egress

Truck Routes

As shown in Figure F.8, the loading and service for SoMa Buildings 3, 4, and 5 will be
located below grade in the parking garage at the first level. The single truck access
ramp will be located on Hayward Street off of Main Street. Building 3 will have 4
loading bays, Building 4 will have 3 loading bays, and Building 5 will have 4 loading
bays and a truck queuing area. Each loading area will be able to accommodate up to
two WB50s in addition to smaller trucks. In addition, on rare occasion, larger trucks
may also need to access Building 5 at-grade during exhibit installations at the
proposed MIT Museum. Providing loading and service below grade will enhance the
public realm in and around the Project site.

Limited loading for Building 6 will take place behind the building on the existing
surface lot. Other MIT related loading and service activity will continue to occur at
the existing loading docks. The building will not have a dedicated internal loading
dock due to the small size of the building and limited use. Goods will be unloaded
from the trucks as they are parked parallel to the rear of the building.

Loading and service activity for Building 2 will take place at grade off Wadsworth
Street. The loading and service facility for Building 2 will contain three loading bays:
two that could accommodate a WB55 and the third could accommodate smaller
trucks. The openings to the loading and service area will be capable of being
shuttered.

The two loading bays for Building 1 will be accessed from the proposed service
driveway off of Main Street. The bays are sized to accommodate a WB30 truck and
will be capable of shuttering the openings.

Service and Delivery trucks will access the site using only designated truck routes as
outlined by the City of Cambridge. Regionally, trucks will use O’Brien Highway
(Route 28), Massachusetts Avenue and the Longfellow Bridge while avoiding
Memorial Drive (Route 3). Locally, trucks will use Main Street to access the proposed
loading docks with connections from Land Boulevard, First Street, Binney Street and
Galileo Galilei Way, while avoiding Third Street.
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Daily Deliveries

The proposed buildings are projected to generate approximately 333 deliveries a day.
This is a very conservative estimate as each individual building will generate truck
trips, but it is expected that a service or delivery truck will serve multiple buildings
with one trip to the site. These truck trip estimates include smaller van and pickup
truck deliveries such as food catering, USPS, UPS and FedEx. The daily USPS, UPS
and FedEx deliveries will be encouraged to use the loading dock, not at grade.

Daily truck trips were estimated based on two methods. One, The National
Cooperative Highway Research Program (NCHRP) Synthesis 298 is a publication by
the Transportation Research Board (TRB) on Truck Trip Generation Data and
provides daily truck trip rates by land use. The second method used data collected at
One Broadway and 700 Main Street loading docks in May 2012 and January 2009,
respectively. Table 3.e.1 shows the estimated daily number of trucks each building
and subsequent land use will generate. Detailed worksheets for each building and
trip rates used are included in the Appendix.
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Table 3.e.1 Daily Truck Trip Generation Estimate

Estimated # of Daily Estimated # of Daily
Trucks (one-way) Using  Trucks (one-way) Using
NCHRP Method! Observed Counts Method?

Building 1

Office 1 5
Retall 19 NA
Residential 67 NA
Subtotal 87

Building 2

Oﬁ|c§ 18 49
Retall 22 -
Subtotal 39 49
Building 3

Retalil 22 NA
R&D 3 NA
Subtotal 58 NA
Building 4

Academic Housing 803 NA
Retall 22 NA
Subtotal 102 NA
Building 5

Office 21

Retail 24 58
Museum NA NA
Subtotal 45 58
Building 6

Retail ] NA
Subtotal 5 NA
Grand Total 333

Note: Includes all sizes of trucks/delivery vans, etc. use of national rates does not always reflect local urban truck activity
1 NCHRP Synthesis 298 Truck Trip Generation Data, 2001

2Rates obtained from VHB observations for One Broadway and 700 Main Street

3 NCHRP Residential rates used for Academic Housing estimates

Based on the NCHRP report, the Project will generate approximately 333 daily truck
trips. This is a conservative estimate as this summary does not take into account
shared truck trips. It is expected that some service and delivery trips will
accommodate multiple buildings and therefore reduce the number of total site
generated truck trips. Existing trips to the site and surrounding MIT buildings could
also combine services and deliveries with the Project, also reducing individual truck
trips to the site. The proposed buildings will likely have a delivery manager that will
help schedule and reduce the number of trucks being generated by the project. The
proponent anticipates that most WB50 deliveries will occur off-hours.
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4. Background Traffic

2015 Build Condition

The 2015 Build Condition incorporates area roadway infrastructure changes as
requested in the TP&T Scoping Letter. These changes include the following and are
documented in the Technical Appendix:

» Binney Street/ACKS Project — intersection geometry and timing changes

based on the Build Mitigated condition as documented in the Appendix.

0 Binney Street at Galileo Galilei Way/Fulkerson Street
0 Binney Street at Third Street

0 Binney Street at First Street

0 Binney Street at Land Boulevard

» City of Cambridge Main Street Reconstruction — intersection geometry and

timing changes based on the Main Street Contract Documents as documented
in the Appendix.

0 Main Street at Broadway and Third Street

0 Main Street

> Longfellow Bridge Rehabilitation — roadway geometry changes based on the
Longfellow Bridge Rehabilitation Project as documented in the Appendix.

0 Longfellow Bridge at Memorial Drive off/on-ramps reduction in
travel lanes westbound

2020 Future Condition

Background Growth

Per the TP&T Scoping Letter, background traffic growth was assumed to occur at
one-half a percent per year for a 5-year time horizon. Additionally, traffic associated
with specific projects planned or under construction in the area were added to
develop the 2020 Future Condition traffic volumes. The following 15 developments
were included in the background traffic growth:

Broad Institute Expansion

Courthouse Redevelopment Project

300 Massachusetts Avenue (Forest City)
Novartis (181 Massachusetts Avenue)

YV V V V
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88 Ames Street

Alexandria Center at Kendall Square (ACKS)

MIT’s R&D building at 610-650 Main Street

Bent Street Development at 159 First St, 65 Bent St and 29 Charles St
1 Education Street (EF)

Maple Leaf (23 East Street)

North Point Project (includes 22 Water Street)

First Street PUD

249 Third Street Residential Project

Cambridge Research Park (Parcel B)

YV V V V V V V V V V

Infrastructure Changes

Specific infrastructure changes were also incorporated into the 2020 Future
Conditions Synchro analysis. These projects include:

> NorthPoint / Monsignor O’Brien Highway (Route 28) — Intersection geometry and
timings per the Functional Design Report (FDR), submitted February 2015.

0 O’Brien Highway at Third Street
0 O’Brien Highway at First Street
0 O’Brien Highway at Cambridge Street/East Street
0 Cambridge Street at First Street
0 O’Brien Highway at Land Boulevard
The relevant sections of the FDR are include in the Appendix.

> Ames Street Two-Way Cycle Track — Intersection geometry and timings per the
Intersection Treatment Recommendations memorandum from Toole Design
Group to the City of Cambridge, July 2014 as shown in the Appendix.

0 Ames Street at Broadway

0 Ames Street at Main Street — Added a 22 second hold to the 90 second
cycle to accommodate the combined pedestrian and cycle track phase.
This intersection phasing was the preferred choice as documented in
the Toole memorandum.

In addition to the above background project and infrastructure changes, the future
conditions also include the relocation of 200 MIT Academic parking spaces that will
be relocated to the SoMa Garage. A more detailed discussion of the peak hour trip
rate and trip distribution for the relocated spaces is presented under the Section 9
Parking Analysis.
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5. Traffic Analysis Scenarios

Traffic networks were developed, in accordance with the TIS Guidelines, for the
following scenarios:

a. 2015 Existing Condition

The 2015 Existing Condition analysis is based on existing (May 2013 grown to 2015)
vehicle, bicycle and pedestrian counts at the study area intersections as previously
presented in Section 2.

b. 2015 Build Condition

The 2015 Build Condition assumes full occupancy of the MIT Kendall Square Project
and intersection changes (as described above). Project-generated traffic is added to
the study area to create the 2015 Full Build networks, presented in Figures 5.b.1 and
5.b.2 for the AM and PM peak hours, respectively.

c. 2020 Future Condition

The 2020 Future Condition includes future background growth and other
developments (as described above), as well as Project trips, and the traffic networks
are presented in Figures 5.c.1 and 5.c.2.

6. Vehicle Capacity Analysis

Capacity Analysis

Synchro 8 software is used to determine the vehicle level of service (VLOS) for
signalized and unsignalized study intersections. Synchro software is based on the
2000 Highway Capacity Manual.

Results for the 2015 Existing, 2015 Build, and 2020 Future conditions are presented in
Table 6.a.1 and Table 6.a.2 for signalized intersections and Table 6.a.3 and Table 6.a.4
for unsignalized intersections. Figures 6.a.1 and 6.a.2 illustrate the overall VLOS for
each intersection for the morning and evening peak hour respectively. A summary of
the analysis results follows.
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Table 6.a.1 Signalized Intersection Level of Service Results — AM Peak Hour

Existing (2015) Build (2015) Future (2020)
Difference in Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS Delay vic Delay VLOS in Delay
Third NB Left/Right 016 191 B 0.17 20.5 C 14 0.40 38.0 D 18.9
Third SB Left/Thru/Right - - 0.00 0.00 A
o O'Brien SEB Thru/Right 134 1842 F 1.38 204.0 F 19.8 - -
;?ﬂﬁz o OBrien SE LefiThru 103 48.1 D
O'Brien SE Right 0.74 12.4 B
O'Brien NWB Left/Thru 0.32 6.1 A 0.32 6.1 A 0.0 0.36 8.0 A 1.9
Overall 0.64 146.8 F 0.67 162.7 F 15.9 1.01 32.9 C -113.9
Cambridge EB Left/Thru/Right 077 365 D 0.77 36.6 D 0.1 1.39 215.9 F 179.4
Cambridge WB Left/Thru/Right 074 478 D 0.74 47.8 D 0 1.20 141.2 F 93.4
Cambridge St~ Third NB Left/Thru/Right 039 208 C 0.48 20.0 C -0.8 0.99 58.4 E 37.6
at Third St Third SB Left 013 323 C 0.13 324 c 0.1 0.24 16.5 B -15.8
Third SB Thru/Right 0.83 453 D 0.93 49.4 D 4.1 1.05 70.3 E 25
Overall 0.80 39.9 D 0.86 41.6 D 1.7 1.20 123.0 F 83.1
Cambridge EB Thru/Right 092 591 E 0.93 62.1 E 3 0.68 42.2 D -16.9
Cambridge WB Left 1.00 80.0 E 1.10 109.2 F 29.2
Cambridge WB Thru 097 763 E 0.97 77.1 E 0.8
Cambridge St~ First NB Left 0.19 35.8 D 0.19 35.8 D 0 - -
at First St First NB Thru 0.33 26.6 C
First NB Right 038 273 C 0.40 21.7 C 0.4 0.39 28.8 C 15
First SB Thru/Right 0.72 8.0 A -
Overall 0.58  65.0 E 0.61 75.9 E 10.9 0.71 19.9 B -45.1
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Existing (2015) Build (2015) Future (2020)
Difference in Difference
Intersection Movement vic Delay VLOS vic Delay VLOS Delay vic Delay VLOS in Delay
O'Brien EB Thru/Right - - - - - 0.96 40.9 D -
O'Brien WB Left - - - - - 1.14 99.2 F -
O'Brien O'Brien WB Thru/Right - - - - - 0.25 46 A -
||;||Irgsrt]v;?// & First NB Left : ! : : : 0.45 28.0 c :
North First St First NB Thru - - - - - 0.67 38.4 D -
North First SB Left/Thru - 0.70 52.9 D -
Overall - - - - - - - 0.97 50.0 D -
O'Brien EB Left 036 226 C 0.36 22.7 C 0.1 - - -
O'Brien EB Thru 098 342 C 0.98 34.4 C 0.2 0.71 2.6 A -31.6
O'Brien EB Right 0.28 21.0 C 0.28 21.1 C 0.1 - -

_ O'Brien WB Left 0.57 30.8 C 0.61 317 C 0.9 - - - -
;’Bcger:]‘b':i‘é‘ge O'Brien WB Thru/Right 035 235 C 035 235 C 0 0.80 239 C 0.4
St/ East St Cambridge NB Left/Thru 0.19 11.0 B 0.19 117 B 0.7 0.43 41.0 D 30.0

Cambridge NB Right 0.22 1.9 A 0.22 1.9 A 0 0.69 46.5 D 44.6
East SB Left/Thru/Right 019 252 C 0.19 25.2 C 0 - - - -
East SB Right - - - - - 0.08 0.2 A -
Overall 069  27.6 c 0.70 27.8 C 0.2 0.81 16.9 B -10.7
O'Brien SEB Left 082 789 E 0.85 83.3 F 44 0.91 89.0 F 10.1
O'Brien SEB Thru 0.89 54.9 D 0.89 55.5 E 0.6 0.91 56.4 E 1.5
O'Brien SEB Right 0.69 51.0 D 0.70 51.9 D 0.9 0.83 41.0 D -10.0
O'Brien NWB Left 136 248.4 F 1.57 335.3 F 86.9 1.46 283.8 F 35.4
O'Brien Hwy O'Brien NWB Thru 0.70 443 D 0.72 449 D 0.6 0.80 484 D 4.1
atLand Blvd/ O'Brien NWB Right 027 125 B 0.28 125 B 0 0.34 132 B 0.7
Gi!more Land NEB Left 0.52 40.3 D 0.52 51.5 D 11.2 0.97 94.1 F 53.8
Bridge Land NEB Thru 067 430 D 0.68 54.3 D 113 0.97 75.7 E 32.7
Land NEB Right 0.14 26.1 C 0.15 102.3 F 76.2 0.42 21.3 C -4.8
Gilmore Br SBW Left - - - - - 0.60 34.6 C -
Gilmore Br SWB Left/Thru/Right ~ 1.05  80.0 F 1.10 95.7 F 15.7 1.30 183.2 F 103.2
Overall 097 641 E 1.02 79.3 E 15.2 1.16 94.6 F 30.5
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Existing (2015) Build (2015) Future (2020)

Difference in Difference
Intersection Movement vic Delay VLOS vic Delay VLOS Delay vic Delay VLOS in Delay
Galileo Galilei EB Thru 027 96 A 0.25 4.9 A -4.7 0.39 8.2 A -14
Binney St at Binney WB Thru/Right 073 226 C 0.68 21.8 C -0.8 0.98 38.7 D 16.1
Galileo Galilei  Fulkerson SB Right/Bear Right 0.97 78.6 E 0.84 48.7 D -29.9 0.96 67.9 E -10.7
Way / Binney SEB Left/Bear Left 0.60 394 D 0.7 54.4 D 15 0.84 61.6 E 22.2
Fulkerson St ginney SEB Right 010 285 C 012 322 c 3.7 0.13 323 c 38
Overall 077 330 Cc 0.75 27.6 c -5.4 0.94 35.6 D 2.6
Binney EB Left 048 277 C 0.76 60.4 E 32.7 0.90 91.4 F 60.9
Binney EB Thru/Right 043 385 D 0.46 42.6 D 4.1 0.91 59.6 E 26.7
Binney WB Left 093 8638 F 1.22 179.4 F 92.6 1.78 4118 F 3225
Binney Stat  Binney WB Thru/Right 0.82 434 D 0.75 37.8 D 5.6 1.09 95.6 F 52.2
Third St Third NB Left/Thru 047 180 B 0.57 13.5 B -45 0.70 13.1 B -4.9
Third NB Right 018 146 B 0.18 8.1 A 6.5 0.29 7.9 A 6.7
Third SB Left/Thru/Right 092 277 C 1.03 44.6 D 16.9 1.19 100.1 F 72.4
Overall 0.89 376 D 1.01 53.4 D 15.8 1.30 115.1 F 71.5
Binney EB Left 0.66 364 D 0.52 135 B -22.9 1.89 436.9 F 4005
Binney EB Thru/Right 019 163 B 0.14 5.2 A 111 0.16 5.3 A -11
. Binney WB Left/Thru/Right 050 106 B 0.50 7.2 A -34 0.85 15.4 B 4.8
E:Psq‘z)’t;;‘;"t First NB Left/Thru/Right 005 401 D 005 384 D 17 027 426 D 25
First SB Left/Thru 0.74 563 E 0.61 50.9 D 5.4 1.04 106.0 F 49.7
First SB Right - . - 0.92 98.3 F - 2.25 629.5 F -
Overall 0.66 239 c 0.63 22.3 c -1.6 2.04 160.9 F 137.0
Binney EB Left 052 841 F 0.27 34.8 C -49.3 0.36 33.9 C 50.2
Land NEB Left 0.61 407 D 0.54 38.2 D 25 0.97 66.7 E 26.0
LandBlvdat  Land NEB Thru 019 22 A 0.22 5.9 A 3.7 0.27 6.2 A 4.0
Binney St Land SWB Thru 056 111 B 0.82 454 D 34.3 0.91 37.3 D 26.2
Land SWB Right 049 108 B 0.68 42.1 D 31.3 0.87 37.3 D 26.5
Overall 059 184 B 0.60 32.8 c 14.4 0.81 36.7 D 18.3
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Existing (2015) Build (2015) Future (2020)
Difference in Difference
Intersection Movement vic Delay VLOS vic Delay VLOS Delay vic Delay VLOS in Delay
Portland NB Left 0.17 11.0 B 0.17 10.9 B -0.1 0.17 11.0 B 0
Portland NB Thru/Right 0.56 135 B 0.56 134 B -0.1 0.58 13.2 B -0.3
Hampshire St Medeiros SB Left 010 201 C 0.10 20.1 o 0 0.10 20.2 c 0.1
K‘Ate%if(')ga' Medeiros SB Thru/Right 054 269 C 054 26.9 C 0 0.55 273 C 0.4
Way Hampshire SEB Left/Thru/Right 0.96 52.6 D 1.01 65.8 E 13.2 1.06 775 E 24.9
Hampshire NWB Left/Thru/Right  0.39  28.3 C 0.40 28.5 C 0.2 0.42 29.0 C 0.7
Overall 079 328 c 0.82 38.0 D 5.2 0.85 42.6 D 9.8
Broadway EB Left/Thru/Right 097 516 D 1.02 64.3 E 12.7 1.26 151.6 F 100
Broadway WB Left/Thru/Right 055  36.0 D 0.57 36.5 D 0.5 0.79 43.9 D 7.9
Portland NB Left 0.18 20.9 C 0.18 20.9 C 0 0.19 21.0 C 0.1
Eg?fl‘gnw;éf‘t Portland NB Thru/Right 0.66 298 C 066 29.8 C 0 0.67 30.4 C 0.6
Portland SB Left 0.34 11.7 B 0.34 11.6 B -0.1 0.37 11.8 B 0.1
Portland SB Thru/Right 0.51 11.7 B 0.51 11.6 B -0.1 0.52 11.6 B -0.1
Overall 083 349 c 0.86 40.2 D 5.3 1.00 78.4 E 43.5
Broadway EB Left/Thru 0.94  46.0 D 1.01 58.5 E 12.5 1.27 152.3 F 106.3
Broadway EB Right 0.36 23.0 C 0.36 22.9 C -0.1 0.38 22.8 C -0.2
Broadway WB Left 136 1983 F 1.65 326.8 F 128.5 2.62 750.7 F 552.4
Broadway WB Thru 0.50 8.2 A 0.52 8.3 A 0.1 0.73 11.0 B 2.8
Broadway at Broadway WB Right 0.30 2.3 A 0.32 2.3 A 0 0.33 2.3 A 0
Hampshire St Hampshire NB Left 005 29.8 C 0.05 29.8 C 0 0.05 29.8 C 0
Hampshire NB Thru/Right 012 296 C 0.12 29.6 C 0 0.13 29.7 C 0.1
Hampshire SB Left 0.96 477 D 1.07 719 E 24.2 1.13 924 F 447
Hampshire SB Thru/Right 0.18 19.8 B 0.18 19.7 B -0.1 0.19 19.8 B 0
Overall 092 470 D 1.08 67.0 E 20 1.54 134.2 F 87.2
Broadway EB Left 0.76 55.8 E 0.77 54.3 D -1.5 1.18 138.0 F 82.2
Broadway at  Broadway EB Thru 130 1830  F 138 2156 F 32.6 1.46 249.2 F 66.2
Galileo Galilei  Broadway EB Right 0.49 384 D 0.64 39.7 D 1.3 0.65 385 D 0.1
Way Broadway WB Left 083 734 E 0.83 72.5 E -0.9 0.86 76.6 E 3.2
Broadway WB Thru/Right 0.74 60.5 E 0.79 60.5 E 0 0.82 58.8 E -1.7

112 Transportation Impact Study

\\vhb\proj\Boston\11356.00\reports\TIS\RESUBMISSION
- JULY 2015\TIS - Refiling 07-17-15.docx



Existing (2015) Build (2015) Future (2020)
Difference in Difference

Intersection Movement vic Delay VLOS vic Delay VLOS Delay vic Delay VLOS in Delay
Galilei NB Left 0.87 91.1 F 0.87 89.2 F -1.9 0.89 66.1 E -25.0
Galilei NB Thru/Right 053 305 C 0.54 30.2 C 0.3 0.82 33.7 C 3.2
Galilei SB Left 0.71 53.6 D 0.71 54.0 D 0.4 0.73 534 D -0.2
Galilei SB Thru 0.89 35.3 D 0.87 36.4 D 1.1 1.36 191.0 F 155.7
Galilei SB Right 112 1174 F 1.12 122.9 F 55 1.44 238.8 F 121.4
Overall 117 821 F 1.18 90.4 F 8.3 1.50 137.2 F 55.1
Broadway EB Thru 126 1358 F 1.26 135.1 F -0.7 1.20 103.9 F -31.9
Broadway EB Right 0.26 58.1 E 0.38 57.5 E -0.6 0.69 51.1 D -7.0
Broadway WB Left 048  39.6 D 0.68 11.2 B -28.4 1.10 67.5 E 27.9

i;?:gvé?y & Broadway WB Thru 0.75 241 c 077 36.4 D 123 0.74 271 C 3
Ames NB Left 0.33 39.1 D 0.39 40.0 D 0.9 0.48 39.7 D 0.6
Ames NB Right 0.16 21.1 C 0.19 214 C 0.3 0.66 48.0 D 26.9
Overall 077 717 E 0.85 73.3 E -4.4 1.05 67.0 E -10.7
Broadway EB Left 0.84 59.8 E 0.79 35.3 D -24.5 1.10 77.9 E 18.1
Broadway EB Thru 033 148 B 0.48 317 C 16.9 - - -
Broadway EB Thru/Right - - - - - 0.50 32.6 C -

. Broadway WB Thru 0.88 38.8 D 1.24 152.5 F 113.7 1.36 201.6 F 162.8

Er‘c')': dsv’vta";‘/t Broadway WB Right 073 312 C 092  6L9 E 307 108 1007 F 69.5
Third SB Left 048 395 D 0.76 28.6 C -10.9 - - -
Third SB Left/Thru - - - 0.77 327 C -
Third SB Right 071 339 C 0.38 22.9 C -11 0.69 26.4 C -1.5
Overall 085 345 c 1.03 75.4 E 40.9 1.20 101.5 F 66.9

113 Transportation Impact Study

\\vhb\proj\Boston\11356.00\reports\TIS\RESUBMISSION
- JULY 2015\TIS - Refiling 07-17-15.docx



Existing (2015) Build (2015) Future (2020)
Difference in Difference
Intersection Movement vic Delay VLOS vic Delay VLOS Delay vic Delay VLOS in Delay
Main EB Left 0.59 25.3 C 0.62 26.9 C 1.6 1.10 104.2 F 78.9
Main EB Thru/Right 0.51 20.9 C 0.66 24.9 C 4 0.75 28.4 C 7.5
Main WB Left 019 367 D 0.26 35.8 D -0.9 0.36 14.7 B -22
Main WB Thru/Right 0.40 41.1 D 0.45 39.6 D -1.5 0.50 15.6 B -25.5
passar SA - Vassar NB LefuThrulRight 063 255 C 067 267 c 12 084 35.1 D 96
Galilei SB Left 025 334 C 0.38 34.3 C 0.9 0.48 36.1 D 2.7
Galilei SB Thru 0.63 394 D 0.63 37.6 D -1.8 0.75 41.2 D 1.8
Galilei SB Right 0.53 37.7 D 0.52 355 D -2.2 0.84 43.8 D 6.1
Overall 061 31.0 c 0.67 31.1 C 0.1 0.98 43.1 D 12.1
Main EB Left 0.21 10.5 B 0.21 12.6 B 2.2 0.49 24.1 C 13.6
Main EB Thru/Right 0.56 14.1 B 0.82 25.5 C 14,5 1.25 149.0 F 134.9
Main WB Left 0.02 10.0 B 0.48 18.6 B 10.1 1.40 257.4 F 247.4
Main WB Thru/Right 0.18 11.1 B 0.22 11.6 B 0.5 0.25 204 C 9.3
Main St at Ames NB Left 030 280 C 0.51 35.7 D 8.9 0.89 91.4 F 63.4
Ames St Ames NB Thru/Right 0.30 26.2 C 0.36 27.3 C 1.1 0.41 29.8 C 3.6
Ames SB Left/Thru 0.43 384 C 0.90 60.6 E 17.9 - - -
Ames SB Right 0.68 425 D 0.62 36.1 D -6.7 - - - -
Ames SB Left/Thru/Right - - - - - 1.99 462.4 F -
Overall 0.60 23.2 c 0.83 29.5 C 6.3 1.33 225.9 F 202.7
Memorial WB Thru/Right 0.67 11.6 B 0.75 13.9 B 2.4 0.85 18.3 B 7.2
Memorial Dr  Wadsworth NB Left 003 294 C 0.03 28.7 C 0.7 0.03 28.4 C -1
WB at Wadsworth NB Thru 0.55 35.2 D 0.65 375 D 2.3 0.69 38.8 D 3.6
Wadsworth  \yadsworth SB Right 003 294 C 0.03 28.7 o -0.7 0.03 284 C Sl
Overall 064 15.6 B 0.72 18.3 B 2.7 0.80 21.8 C 6.2
Memorial Dr ~ Memorial EB Left 0.16 0.1 A 0.20 0.2 A 0.1 0.21 0.2 A 0.1
EB at Memorial EB Thru 038 02 A 0.38 0.2 A 0 0.55 0.4 A 0.2
Wadsworth St 3 040 02 A 040 02 A 0 0.58 0.4 A 0.2
vic volume-to-capacity ratio

Delay average delay expressed in seconds per vehicle

VLOS  vehicular level of service
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Table 6.a.2 Signalized Intersection Level of Service Results — PM Peak Hour

Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS  in Delay vic Delay VLOS in Delay
Third NB Left/Right 052 121 B 0.56 119 B -0.2 1.14 123.5 F 111.5
Third SB Left/Thru/Right - - - - - - 0.00 46.1 D
. O'Brien SEB Thru/Right 191 4531 F 194 4648 F 11.7 - -
O'Brien WY yipien SEB LeftThru . . . . . 0.75 197 B
at Third St
O'Brien SEB Right - - - - - 0.32 6.0 A
O'Brien NWB Left/Thru 129 165.2 F 129 1656 F 04 1.03 39.5 D -124.0
Overall 0.76  252.1 F 0.80 253.3 F 1.2 1.02 47.6 D 2045
Cambridge EB Left/Thru/Right 126 166.8 F 1.26 1679 F 1.1 1.80 400.0 F 233.2
Cambridge WB Left/Thru/Right 122 160.0 F 122 160.0 F 0 1.36 206.1 F 46.1
Cambridge St~ Third NB Left/Thru/Right 083 166 B 0.94 24.6 C 8 1.24 120.9 F 104.3
at Third St Third SB Left 016 1.2 A 018 14 A 0.2 0.24 16.6 B 15.4
Third SB Thru/Right 0.56 5.6 A 0.59 6.4 A 0.8 0.59 20.5 C 14.9
Overall 1.1 85 F 108 82 F 0.3 147 191.4 Foo 07.9
Cambridge EB Thru/Right 110 1073 F 110 1088 F 15 0.68 39.2 D -68.1
Cambridge WB Left 076 447 D 0.79 47.6 D 2.9
Cambridge WB Thru 0.73 40.9 D 0.73 40.9 D 0.0
Cambridge St~ First NB Left 0.73 56.7 E 0.73 56.7 E 0.0 - -
at First St First NB Thru - - - - 0.79 39.7 D
First NB Right 118 1354 F 126  164.8 F 29.4 1.32 191.3 F 55.9
First SB Thru/Right - - - 0.50 5.8 A
Overall 083 935 F 0.87 105.9 F 12.4 0.87 66.1 E 274
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Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS in Delay vic Delay VLOS in Delay
O'Brien EB Thru/Right - - - 0.79 512 D
O'Brien WB Left - - 0.87 64.0 E
O'Brien O'Brien WB Thru/Right - - - - 0.84 382 D
';I'?Srt“’;?/’ & First NB Left : : 0.93 32,6 c
North First St~ First NB Thru - = 0.27 6.0 A
North First SB Left/Thru - - - - - 0.74 45.8 D
Overall - - - - - - - 0.90 44.2 D -
O'Brien EB Left 1.00 41.2 D 1.00 41.2 D 0
O'Brien EB Thru 0.55 5.9 A 0.55 6.0 A 0.1 0.61 22.4 C 16.5
O'Brien EB Right 0.18 3.0 A 0.18 3.1 A 0.1
_ O'Brien WB Left 0.24 25.9 C 0.25 26.0 C 0.1 -
;’Bcger:]‘b':i‘é‘ge O'Brien WB Thru/Right 0.76 319 C 076 319 C 0.99 4838 D 116
St/ East St Cambridge NB Left/Thru 0.98 46.7 D 0.98 474 D 0.7 0.36 5.8 A 41,7
Cambridge NB Right 0.41 1.2 A 0.44 1.3 A 0.1 1.02 24.2 C 16.7
East SB Left/Thru/Right 025 266 C 025  26.6 C 0
East SB Right - - - - - 0.21 0.3 A
Overall 094 194 B 095 19.0 B 0.1 1.10 29.6 c 105
O'Brien SEB Left 111 1278 F 115 1437 F 15.9 1.69 373.6 F 245.8
O'Brien SEB Thru 0.65 49.1 D 0.67 49.6 D 0.5 0.66 46.2 D -2.9
O'Brien SEB Right 0.91 80.3 F 0.93 82.5 F 2.2 0.47 24.6 C -55.7
O'Brien NWB Left 0.57 42.0 D 0.62 43.2 D 1.2 0.96 86.3 F 44.3
O'Brien Hwy O'Brien NWB Thru 0.74 49.2 D 0.74 494 D 0.2 0.80 51.0 D 1.8
atLand Blvd/ O'Brien NWB Right 054 261 C 054  26.1 C 0.64 26.3 C 0.2
Gi!more Land NEB Left 1.01 87.8 F 1.01 1003 F 12.5 1.37 243.3 F 155.5
Bridge Land NEB Thru 120 1453 F 125 1746 F 29.3 1.79 423.1 F 277.8
Land NEB Right 0.80 49.0 D 0.89 73.4 E 24.4 0.63 38.2 D -10.8
Gilmore Br SWB Left - - 0.49 40.8 D
Gilmore Br SWB Left/Thru/Right ~ 1.09  108.7 F 111 1174 F 8.7 0.99 78.3 E -30.4
Overall 1.03 86.8 F 1.06 984 F 11.6 1.31 173.7 F 86.9
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Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS in Delay vic Delay VLOS in Delay
Galileo Galilei EB Thru 035 203 C 038 177 B 2.6 0.52 20.2 C -0.1
Binney St at Binney WB Thru/Right 048 337 C 046 303 C -34 0.99 62.5 E 28.8
Galileo Galilei  Fulkerson SB Right/Bear Right 0.92 69.1 E 0.85 57.0 E -12.1 0.88 61.1 E -8
Way / Binney SEB Left/Bear Left 082 496 D 084 515 D 1.9 0.88 56.7 E 7.1
Fulkerson St ginney SEB Right 006 261 c 009 265 C 0.4 0.09 265 C 0.4
Overall 0.71 _ 36.1 D 069 328 c -3.3 0.94 44.0 b 9
Binney EB Left 069 388 D 084 475 D 8.7 0.94 59.9 E 20.7
Binney EB Thru/Right 053 255 C 061 282 C 2.7 0.93 47.9 D 22.4
Binney WB Left 058 544 D 056 419 D -125 0.92 77.0 E 22.6
Binney Stat  Binney WB Thru/Right 042 314 C 042 312 C -0.2 1.24 1575 F 126.1
Third St Third NB Left/Thru 090 575 E 096  60.3 E 2.8 1.11 100.3 F 428
Third NB Right 049 352 D 054 254 C 9.8 0.65 28.3 C -6.9
Third SB Left/Thru/Right 081 609 E 0.88 645 E 3.6 0.91 41.7 D -19.2
Overall 074 413 D 084 434 D 2.1 1.08 824 F . L L
Binney EB Left 095  68.1 E 084 350 C -33.1 131 178.7 F 110.6
Binney EB Thru/Right 021 165 B 017 81 A -8.4 0.24 8.6 A 7.9
. Binney WB Left/Thru/Right 034 34 A 035 76 A 4.2 0.47 10.0 A 6.6
E:P;:?’t raetet First NB LeftThru/Right 009 405 D 007 R4 C 8.1 0.59 438 D 33
First SB Left/Thru 073 542 D 063 433 D -10.9 0.92 67.8 E 13.6
First SB Right - - 037 400 D - 1.58 322.0 F
Overall 079 314 c 081 222 c -9.2 1.44 96.7 Fo 653
Binney EB Left 062 67.7 E 028 257 C -42 0.46 28.3 C -39.4
Land NEB Left 056  40.0 D 073 492 D 9.2 0.82 51.9 D 11.9
LandBlvdat  Land NEB Thru 037 70 A 043 116 B 4.6 0.48 121 B 5.1
Binney St Land SWB Thru 0.67 318 C 072 285 C -33 0.88 416 D 9.8
Land SWB Right 027 256 C 032 212 C -4.4 0.42 29.9 C 4.3
Overall 0.59 260 c 0.58 2441 c 1.9 0.73 29.9 c 3.9

117 Transportation Impact Study

\\vhb\proj\Boston\11356.00\reports\TIS\RESUBMISSION
- JULY 2015\TIS - Refiling 07-17-15.docx



Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS in Delay vic Delay VLOS in Delay
Portland NB Left 0.28 8.7 A 0.28 8.6 A -0.1 0.30 8.3 A -0.4
Portland NB Thru/Right 059 104 B 059 103 B -0.1 0.60 9.6 A -0.8
Hampshire St pedeiros SB Left 010 171 B 010 171 B 0 0.11 172 B 0.1
K‘Ate%if(')ga' Medeiros SB Thru/Right 048 221 C 048 21 C 0 0.50 24 C 0.3
Way Hampshire SEB Left/Thru/Right 0.75 31.9 C 0.77 33.6 C 1.7 0.81 37.1 D 5.2
Hampshire NWB Left/Thru/Right  0.86  35.6 D 0.91 40.5 D 4.9 0.96 504 D 14.9
Overall 072 245 C 0.75  26.6 c 21 0.79 30.6 c 6.1
Broadway EB Left/Thru/Right 091 476 D 0.96 56.4 E 8.8 1.62 316.3 F 268.7
Broadway WB left/Thru/Right 094 558 E 1.01 68.7 E 12.9 1.85 419.0 F 363.2
Portland NB Left 0.25 18.7 B 0.25 18.7 B 0 0.26 18.9 B 0.2
Eg‘;ﬁgn""%t""t Portland NB Thru/Right 067 261 C 067 261 C 0 0.68 26.6 C 05
Portland SB Left 0.06 8.3 A 0.06 8.3 A 0 0.06 8.2 A -0.1
Portland SB Thru/Right 0.46 111 B 0.46 11.0 B -0.1 0.47 10.9 B -0.2
Overall 080 370 D 084 435 D 6.5 1.26 255.8 Foo 2188
Broadway EB Left/Thru 073 325 C 0.76 329 C 0.4 2.44 682.9 F 650.4
Broadway EB Right 0.04 19.3 B 0.04 18.9 B -0.4 0.04 19.2 B -0.1
Broadway WB Left 0.16 9.7 A 0.17 8.8 A -0.9 0.33 9.6 A -0.1
Broadway WB Thru 071 145 B 0.77 13.2 B -1.3 1.56 263.2 F 248.7
Broadway at Broadway WB Right 0.47 11.6 B 0.52 13.2 B 1.6 0.56 115 B -0.1
Hampshire St Hampshire NB Left 097 1331 F 097 1331 F 0 0.9 136.9 F 38
Hampshire NB Thru/Right 037 334 C 037 334 C 0 0.38 33.6 C 0.2
Hampshire SB Left 1.03 82.6 F 1.06 89.0 F 6.4 1.09 100.4 F 17.8
Hampshire SB Thru/Right 0.11 219 C 0.11 21.8 C -0.1 0.12 22.6 C 0.7
Overall 087 364 D 090 368 D 0.4 1.69 2724 F 236.0
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Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS in Delay vic Delay VLOS in Delay
Broadway EB Left 0.67 49.2 D 0.71 50.5 D 1.3 1.12 107.2 F 58
Broadway EB Thru 1.06 76.0 E 1.08 82.9 F 6.9 1.15 103.9 F 27.9
Broadway EB Right 024 241 C 0.26 24.7 C 0.6 0.27 27.2 C 3.1
Broadway WB Left 113 1577 F 115 168.0 F 10.3 1.50 305.8 F 148.1
Broadwayat  Broadway WB ThruRRight 086  47.0 D 106 816 F 34.6 1.27 167.7 F 120.7
Galileo Galilei ~ Galilei NB Left 071 469 D 0.71 46.5 D 04 0.77 457 D -1.2
Way Galilei NB Thru/Right 0.76 39.9 D 0.80 39.9 D 0 0.98 49.6 D 9.7
Galilei SB Left 0.75 53.0 D 0.75 535 D 0.5 0.75 54.7 D 1.7
Galilei SB Thru 077 303 C 075 302 D 0.1 1.09 76.6 E 46.3
Galilei SB Right 0.99 935 F 1.01 99.7 F 6.2 2.20 586.4 F 492.9
Overall 1.00 580 E 1.02  67.6 E 9.6 1.37 148.4 F 204
Broadway EB Thru 1.09  76.0 E 1.09 74.8 E -1.2 1.14 92.1 F 16.1
Broadway EB Right 0.08 52.9 D 0.10 50.7 D -2.2 0.27 33.8 C -19.1
Broadway WB Left 0.66 51.9 D 0.32 17.2 B -34.7 0.46 19.2 B -32.7
E\[T‘]’:g"é?y & Broadway WB Thru 064 344 C 065 425 D 8.1 0.83 40.2 D 5.8
Ames NB Left 0.49 25.9 C 0.79 37.8 D 11.9 0.86 499 D 24.0
Ames NB Right 0.34 51.7 D 0.53 57.2 E 55 0.96 82.8 F 31.1
Overall 080 548 D 084 540 D 0.8 1.01 629 E 81
Broadway EB Left 0.64 34.7 C 0.83 56.0 E 21.3 0.99 70.1 E 35.4
Broadway EB Thru 0.60 12.2 B 0.67 22.1 C 9.9 - -
Broadway EB Thru/Right - - - - - 0.71 245 C
) Broadway WB Thru 0.78 37.8 D 0.81 37.8 D - 0.88 44.0 D 6.2
yr‘(')r: dsvja‘;t Broadway WB Right 0.70 413 D 042 216 C 137 0.51 29.6 C 117
Third SB Left 111 1054 F 1.04 80.2 F -25.2
Third SB Left/Thru - - - - - 1.18 132.4 F
Third SB Right 0.26 10.2 B 0.38 26.4 C 16.2 0.82 457 D 8515
Overall 083 42.0 D 089 431 D 1.1 1.01 59.7 E 17.7
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Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Movement vic Delay  VLOS vic Delay VLOS in Delay vic Delay VLOS in Delay
Main EB Left 0.69 27.9 C 0.80 38.0 D 10.1 1.28 170.1 F 142.2
Main EB Thru/Right 0.50 18.6 B 0.53 19.2 B 0.6 0.59 20.7 C 2.1
Main WB Left 0.23 10.8 B 0.36 14.3 B 815 0.45 18.6 B 7.8
Main WB Thru/Right 0.25 10.1 B 0.46 145 B 44 0.51 19.2 B 9.1
\hﬁfasrft & \assar NB LeftThru/Right 067 284 C 069 289 C 05 0.90 42.9 D 155
Galilei SB Left 026 209 C 029 216 C 0.7 0.38 16.9 B -4.0
Galilei SB Thru 0.59 20.9 C 0.59 215 C 0.6 0.76 18.9 B -2.0
Galilei SB Right 0.49 21.6 C 0.49 22.0 C 0.4 0.76 19.5 B 2.1
Overall 068 223 c 077 237 c 1.4 1.11 471 b 248
Main EB Left 0.14 11.0 B 0.14 10.8 B -0.2 0.50 34.9 C 23.9
Main EB Thru/Right 0.68 18.3 B 0.75 215 C 3.3 1.58 295.8 F 277.5
Main WB Left 0.02 11.6 B 0.21 14.6 B 3 0.53 57.6 E 46.0
Main WB Thru/Right 0.17 12.4 B 0.18 125 B 0.1 0.53 37.3 D 24.9
Main St at Ames NB Left 0.41 29.7 C 122 1664 F 157.4 1.16 1415 F 111.8
Ames St Ames NB Thru/Right 040 254 C 071 344 C 10.1 0.78 36.0 D 10.6
Ames SB Left/Thru 0.42 14.3 B 0.68 26.1 C 135
Ames SB Right 0.30 26.8 C 0.28 21.7 C 0.9 - -
Ames SB Left/Thru/Right - - - - - - - 1.36 1974 F -
Overall 0.58  20.2 C 092 47.2 D 27.0 1.19 166.0 F 145.8
Memorial WB Thru/Right 0.80 15.6 B 0.82 16.9 B 1.4 0.96 29.4 C 14.6
Memorial Dr ~ Wadsworth NB Left 0.06 300 C 006 292 C -11 0.06 28.8 C -1.2
WB at Wadsworth NB Thru 0.35 32.8 C 0.38 32.3 C -0.8 0.41 32.3 C -0.5
Wadsworth St wadsworth SB Right 018 311 C 035 320 o 14 043 326 o -15
Overall 068 181 B 070 196 B 1.5 0.82 208 c "7
Memorial Dr Memorial EB Left 0.09 0.1 A 0.10 0.1 A 0.0 0.10 0.1 A 0.0
EB at Memorial EB Thru 057 05 A 060 05 A 0 0.66 0.8 A 03
Wadsworth St 060 04 A 064 05 A 04 0.70 0.8 A 0.4
vic volume-to-capacity ratio

Delay average delay expressed in seconds per vehicle

VLOS  vehicular level of service
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Table 6.a.3 Unsignalized Intersection Level of Service Results - AM Peak Hour

Table 6.a.3 and Table 6.a.4 show the results for the Existing (2015), Build (2015), and Future (2020) conditions for
unsignalized intersections.

Existing (2015) Build (2015) Future (2020)
Difference Difference

Intersection Approach vic Delay VLOS vic Delay VLOS  in Delay vic Delay  VLOS in Delay
Third St at Broad Broad Canal WB
Canal Way LeftRich 025 260 D 027 285 D 25 037 408 E 14.8
Main St at Hayward St Hayward NB Right 0.38 135.0 F - - - -
'\S"ta'” StatWadsworth - ioworth NB Right 013 15.0 cC 025 187 c 37 026 194 C 44
Broad CanalWayat g canal SBRight 007 163 C 008 175 c 12 008 190 C 27
Main St/Broadway
Main SUBroadway W8y ia1 5B Right 034 226 C 128 2400 F 2174 166 4121 F 389.5
at Memorial Dr Ramp
Main St/Broadway EB -\ 1ol NB Right 039 136 B 040 140 B 0.4 043 149 B 13
at Memorial Dr Ramp
Ames St at Amherst St Amherst WB Left/Right 030  11.8 B 0.54 19.1 C 7.3 0.58 21.0 C 9.2
é{“he“t StatCarleton et SB LeftRight 005 11.1 B 006 122 B 11 006 124 B 13
Amherst St at .
Hayward St Hayward SB Left/Right ~ 0.11 115 B - - -
Amherst St at AmherstEB LeftRight 012 231 C 109 1534  F 1303 118 1893 F 166.2
Wadsworth St
Memorial DrWBat  » o 5r s ThiuRight 025 14.0 B 029 149 B 0.9 034 166 C 26
Ames St
Memorial Dr EB at u-
turn (a Ames Sueen) UM WB 10 EB 007 148 B 011 155 C 0.7 016 214 C 6.6
Memorial Dr WB atu- -, 4\ £ 1w 005 117 B 006 135 B 18 007 149 B 3.2

turn (at Ames Street)
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Table 6.a.4 Unsignalized Intersection Level of Service Results - PM Peak Hour

Existing (2015) Build (2015) Future (2020)
Difference Difference
Intersection Approach vic  Delay VLOS vic Delay VLOS  in Delay vic Delay  VLOS  inDelay
Third St at Broad Broad Canal WB
Canal Way Left/Right 0.67 54.2 7 F 0.75 70.0 F 15.8 1.10 181.4 F 127.2
Main St at Hayward St Hg)ANard NB 0.28 535 F - - - -
Right )
Main Stat Wadsworth ~ WadsworthNB 19 109 ¢ 0.63 323 D 155 066 337 D 16.9
St Right
Broad Canal Way at Broad Canal SB
Main StBroadway Right 0.09 144 7 B 0.10 15.0 B 0.6 0.11 15.6 C 1.2
Main St/Broadway WB ~ Memorial SB
at Memorial Dr Ramp _ Right 027 16.9 _ C 0.72 46.9 E 30.0 0.81 63.4 F 46.5
Main Street/Broadway Memorial NB
EB at Memorial Dr ) 1.08 955 F 1.20 141.2 F 45,7 1.37 214.4 F 118.9
Right
Ramp
Ames Stat Amherst st ATnerst W8 069 252 D 151 2615 F 255.9 160 3015 F 2723
Left/Right )
Amherst St at Carleton ~ Carleton SB
St Left/Right 0.10 12.4 _ B 0.16 174 C 5.0 0.17 18.1 C 6.4
Amherst St at Hayward SB
Hayward St Left/Right 022 126 B i i i i
Ambherst St at Ambherst EB
Wadsworth St Left/Right 0.12 13.5 B 0.24 18.4 C 4.9 0.26 19.8 C 6.3
Memorial Dr WB at Ames St SB
Ames St Thru/Right 047 196 C ““““““““““ 0.88 59.2 F 39.6 1.00 89.4 F 66.2
Memorial DrEBatu- )\ o wetoEB 047 260 D 076 454 E 19.4 089 696 F 43.9
turn (at Ames Street) )
Memorial DrWBatu- o FBloWB 006 99 A 0.07 10.2 B 03 009 121 B 23

turn (at Ames Street)
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Many of the 33 study area intersections operate at the same overall LOS during

morning and evening peak hours respectively from Existing Conditions to Build

Conditions except for the following locations:

Signalized Intersections

Land Boulevard at Binney Street (AM Only) — This intersection operates at
overall LOS B during the morning peak hour under Existing Conditions and
drops to a LOS C under Build Conditions. This change is due to the
infrastructure and signal timing changes associated with the Binney Street
Project incorporated into the Build Condition, per the TP&T Scoping Letter.
The Build Condition has to process more southwest-bound vehicles with less
time allocated to this movement.

Binney Street at Galileo Galilei Way / Fulkerson Street (PM Only) - This
intersection operates at overall LOS D during the morning peak hour under
Existing Conditions and improves to an LOS C under Build Conditions. This
change is due to the signal timing changes associated with the Binney Street
Project incorporated into the Build Condition, per the TP&T Scoping Letter.
Under Existing Conditions the Binney Street southeast-bound movement
receives 5 more seconds of cycle time than under Build Conditions were this
time is allocated to the Galileo Galilei Way eastbound movement. There is
considerably less volume on the Binney Street southeast-bound approach and
allocating more time to the heavier volume approach, Galileo Galilei Way,
allows more vehicles to be processed through the intersection and therefore
improve the overall LOS.

Hampshire Street at Cardinal Medeiros Way (AM Only) - This intersection
during the morning peak hour operates at LOS C under Existing Conditions
and falls to LOS D under Build Conditions, with a total delay increase of 5.2
seconds. The addition of 30 Project trips to the Hampshire Street southeast-
bound through approach causes the approach to decrease from LOS D to LOS
E and therefore impacting the overall LOS. Although this intersection falls an
LOS level with the addition of the Project-generated trips, the intersection will
only have a total increase of 5.2 seconds of delay.

Broadway at Portland Street (AM Only) — Under Existing Conditions the
intersection operates at LOS C for the morning peak hour and falls to LOS D
under Build Conditions, with the overall delay only increasing by 5.3 seconds.
The delay increase is due to 32 Project-generated trips that pass through the
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Unsignalized Intersections

>

Broadway eastbound approach heading through to the Broadway at
Hampshire Street intersection.

Broadway at Hampshire Street (AM Only) — This intersection operates at an
overall LOS D and degrades to an LOS E during the morning peak hour. The
addition of 32 Project-generated trips on the Broadway eastbound approach
causes the approach to fall from LOS D to LOS E. This increased traffic also
affects the Broadway westbound left movement, as there are less gaps in
traffic for this movements to be made.

Third Street at Broadway (AM Only) — This intersection operates at overall
LOS C during the morning peak hour under Existing Conditions and
degrades to an LOS E under Build Conditions. This change is due to the
infrastructure, phasing and signal timing changes associated with the Main
Street Reconstruction Project incorporated into the Build Condition, per the
TP&T Scoping Letter. Under Build Conditions the timing changes decrease
the time allocated to the Broadway through movements, which causes these
approaches, particularly the westbound movement to degrade and therefore
the overall intersection operations to degrade.

Main Street at Ames Street (PM Only) - This intersection, for the evening
peak hour, operates at an overall LOS C under Existing Conditions and LOS
D under Build Conditions. The increase in overall delay of 27 seconds is due
to the 139 Project-generated trips turning left from Ames Street onto Main
Street. The left turning movement has to wait for a gap in the oncoming
southbound traffic, which has also increased slightly by 11 vehicles, to pass
through the intersection during the same allocated green time as under
Existing Conditions.

Main Street/Broadway WB at Memorial Drive Ramps (AM and PM) - The
critical movement at this unsignalized intersection is the Memorial
Drive/Land Boulevard southbound approach. The approach provides one
exclusive right turn lane that is stop controlled. Under Existing Conditions
the approach operates at LOS C during the morning and evening peak hours.
Under Build Conditions the approach degrades to an LOS F during the
morning peak hour and LOS E during the evening peak hour. The addition
of Project-generated trips to the southbound approach as well as the
Broadway eastbound movement cause delays to increase as more vehicles
have to make a right turn with few gaps in the free-flowing traffic. This is the
case for both the morning and evening peak hours, with a greater number of
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Project trips passing through this intersection in the morning on the way to
the site than during the evening when trips will be exiting the site and not
passing through this intersection.

> Ames Street at Amherst Street (AM and PM) - The critical movement at this
unsignalized intersection is the Amherst Street westbound approach, which is
stop controlled. During the morning peak hour the intersection operates at
LOS B under Existing Conditions and LOS C under Build Conditions. The
delay at the approach increases by 7.3 seconds due to an increase of 10
westbound left turning vehicles with an increase of 232 southbound left
turning vehicles. During the evening peak hour the intersection degrades
from LOS D under Existing Conditions to LOS F under Build Conditions.
This is due to the increase in volume at the Amherst approach of an
additional 273 right turning vehicles and 58 left turning vehicles.

» Ambherst Street at Hayward Street — The critical movement at this
unsignalized intersection is the Hayward Street southbound movement.
Under Existing Conditions, Hayward Street connects Amherst Street to Main
Street, under Build Conditions Hayward Street will be eliminated and the
southbound movement will be a driveway for the underground parking
garage being proposed.

> Ambherst Street at Wadsworth Street (AM and PM) — The critical movement
at this unsignalized intersection is the Amherst Street eastbound approach,
which is stop controlled. Under Existing Conditions the approach operates at
LOS C during the morning peak hour and LOS B during the evening peak
hour. With the addition of Project-generated trips the intersection degrades
to LOS F during the morning peak hour and LOS C during the evening peak
hour.

» Memorial Drive EB at Memorial Drive WB U-Turn (AM and PM) - The
critical movement at this unsignalized intersection is the Memorial Drive
westbound U-Turn onto Memorial Drive eastbound. During the morning
peak hour the approach operates at LOS B under Existing Condition and LOS
C under Build Conditions. During the evening peak hour the approach
operates a LOS D under Existing Conditions and LOS E under Build
Conditions. The Project, during both peak hours, does not add additional
traffic to this approach, but does add volume to the Memorial Drive
westbound through movement, which causes more delay to the U-Turn
approach.
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> Ambherst Street at Carleton Street (PM Only) — The critical movement at this
unsignalized intersection is the Carleton Street southbound approach. Under
Existing Conditions, this approach operates at LOS B and falls to LOS C
under Build Conditions. This is due to the addition of 333 Project trips
heading Westbound on Amherst Street and 58 Project trips heading
Eastbound. The increase in volume makes it difficult for southbound vehicles
to find an acceptable gap in traffic to execute a Left or Right turn. Although
this approach falls an LOS level, the intersection will only have a total

increase of 5.0 seconds of delay

» Memorial Drive WB at Ames Street (PM Only) — The critical movement at
this unsignalized intersection is the Ames Street southbound approach.
Under Existing Conditions, this approach operates at LOS C and falls to LOS
F in the Build Condition. This increase in delay is due to the addition of

Project trips at the Memorial Drive westbound approach.

» Memorial Drive WB at Memorial Drive EB U-Turn (PM Only) — The critical
movement at this unsignalized intersection is the Memorial Drive eastbound
U-Turn onto Memorial Drive westbound. Under Existing Conditions, this
approach operates at LOS A and falls to LOS B in the Build Condition. This
increase in delay is due to the addition of Project trips at the Memorial Drive
westbound approach. Although this approach falls an LOS level, the

intersection will only have a total increase of 0.3 seconds of delay.

» Main Street at Hayward Street (AM and PM) — The critical movement at this
unsignalized intersection is the Hayward Street northbound approach. Under
Existing conditions Hayward Street connects Amherst Street to Main Street,

under Build Conditions Hayward Street will be eliminated.

> Main Street at Wadsworth Street (AM and PM) - The critical movement at
this unsignalized intersection is the Hayward Street southbound approach.
Under Existing Conditions, Hayward Street connects Amherst Street to Main
Street, under Build Conditions Hayward Street will be eliminated and the
southbound movement will be a driveway for the underground parking

garage being proposed.
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Existing Conditions VLOS Comparison

Within the East Cambridge Neighborhood and around Kendall Square there have
been several proposed projects, including the Courthouse Redevelopment and 88
Ames Street Residences. Each of these projects have prepared TIS’s for their
respective developments within the past two year and therefore have existing
conditions that should be comparative to the MIT Kendall Square Redevelopment
existing conditions presented in this TIS. In comparing the three existing conditions
analyses, there are some differences in VLOS. For the preparation of the MIT TIS,
new traffic counts were conducted in May of 2013 to use as the baseline conditions
which is a different source of existing volumes than the Courthouse or 88 Ames Street
TIS analyses used. Traffic Counts may vary as they only represent one single day
throughout the year. In addition, the MIT TIS models the existing condition prior to
the Longfellow Bridge and Binney Street reconstruction work. Therefore, geometry
and signal timings prior to the summer of 2013 have been assumed for existing
conditions. More specifically, the timings and geometry presented in the ACKS
Binney Street Project FDR and NorthPoint O'Brien Highway FDR existing conditions
have been assumed. A more detailed presentation of the differences is provided in the
technical appendix.

Off-Site Mitigation

Based on the VLOS analysis summary above, there are a few intersections that decline
in operations as a result of the MIT Kendall Square Redevelopment Project. In order
to address these impacts, this analysis has considered the following traffic mitigation
improvements as potential options for further study:

> Ames Street at Amherst Street — The Project creates significant delay at this
unsignalized intersection. The Proponent understands that this intersection is
key to the flow of traffic to and from the SoMa parking garage as well as flow
within the MIT Campus and to the Kendall Square area. The Proponent will
study this intersection and provide a stop-sign warrant analysis, which will
include gathering additional traffic data at the intersection to understand the
possible impacts of an all-way stop controlled intersection. Although the
warrant analysis will need further data, a preliminary analysis was completed
to understand the impact of an all-way stop at the intersection if one was
warranted. Table 6.a.5 provides a preliminary level-of-service comparison
between the 2015 Build Condition (previously presented in the Vehicle
Capacity Analysis) and a 2015 Build-Mitigated Condition with the

intersection under all-way stop control.
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Table 6.a.5 Preliminary Ames Street at Amherst Street Mitigation LOS Summary

AM Peak PM Peak
Build (2015) Build — Mitigated (2015) Build (2015) Build — Mitigated (2015)
Movement vic Delay VLOS v/lc  Delay VLOS vic Delay VLOS vl Delay VLOS
Westbound Left/Right ~ 0.54 19.1 C - 10.8 B 151 2615 F 34.0 D
Southbound Left/Thru ~ 0.22 6.8 A 14.0 B 0.08 3.9 A 12.7 B

Under mitigated conditions, an all-way stop control, the preliminary
assessment indicates that the overall operations at the intersection of Ames
Street and Ambherst Street would improve to an acceptable LOS D. This
enhancement would also be beneficial to pedestrians and bicyclist as traffic

will be required to slow down and stop at all approaches.

Ambherst Street at Wadsworth Street — This unsignalized intersection is
heavily utilized by Project-generated trips going to and from the Project site.
The critical movement, Amherst Street eastbound is stop-controlled as
Wadsworth is free-flowing at the intersection. Under Build Conditions, the
Ambherst Street approach operates at a LOS F during the morning peak hour
and LOS C during the evening peak hour. A stop-sign warrant analysis
should be conducted at this intersection to understand the impact of installing
an all-way stop. This study would entail collecting additional data at the
intersection and conducting a stop-sign warrant analysis per HCM
guidelines. If the criteria was met to install an all-way stop at the intersection
of Amherst Street and Wadsworth Street, Table 6.a.6 shows the possible
operational improvements that would result. This analysis is a preliminary
study, under Build Conditions, to understand the magnitude an all-way stop

could have on the operations at this intersection.

Table 6.a.6 Preliminary Amherst Street at Wadsworth Street Mitigation LOS Summary

AM Peak PM Peak
Build (2015) Build — Mitigated (2015) Build (2015) Build — Mitigated (2015)
Movement vic Delay VLOS v/lc  Delay VLOS vic Delay VLOS vic Delay VLOS
Eastbound Left/Right 109 1534 F 10.8 B 024 184 C - 8.9 A
Northbound Left/Thru 0.19 5.0 A - 14.6 B 0.13 55 A - 9.9 A
Southbound Thru/Right ~ 0.08 0.0 A - 8.6 A 0.22 0.0 A - 9.8 A
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Based on the preliminary analysis, the all-way stop would greatly improve
the overall operations at the intersection. The changes would also provide
better accommodations to pedestrians and bicyclists as vehicles will have to

slow down and stop.
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» Main Street at Ames Street — As discussed in the VLOS analysis section, this
intersection is impacted by the Project trips traveling to and from the site.
The intersection is critical to the flow of traffic to and from the site as well as
to other destinations within the Kendall Square area. Potential mitigation
strategies to improve vehicular flow through the intersection need to be
developed in the context of a balanced, multi-modal corridor. The City has
plans to construct a two-way cycle track along Ames Street from Broadway to
Memorial Drive connecting to the Charles River Basin and Paul Dudley White
pathways. The section from Broadway to Main Street is conceptually
designed. Signal timings at the Broadway and Ames Street and Main Street
and Ames Street intersections are being designed by Toole Design Group (see

Appendix for additional information on Toole’s design).

» As part of the rezoning process, MIT committed to provide $500,000 in
construction funds to the Cambridge Redevelopment Authority for the Phase
One of the Grand Junction Pathway for construction of a segment of the path
between Binney Street and Main Street.

Delay Analysis

Figures 6.b.1 and 6.b.2 graphically illustrate vehicle delay (in seconds) for all study
area intersections for AM and PM peak hours, respectively. The vehicle delay maps
show the impacts that the Project will have on net change in delay (seconds).
Intersection delay maps are provided for the Build Condition and Future Condition,
which takes into account all other area development Projects. The Build compares the
change in delay from Existing to Build Condition, and the Future compares change in
delay from Existing to Future Condition.

The following color coded system was used, as suggested by TP&T:

Green = represents an added delay of 10 or less seconds,
Yellow = represents an added delay of 10.1 to 20 seconds, and
Red = represents an added delay of more than 20 seconds

Companion Tables 6.b.1 and 6.b.2, show net delay values corresponding to Figures
6.b.1 and 6.b.2. A detailed discussion of VLOS, v/c ratios and delays is presented in
the MIT at Kendall Square TIS document, filed on June 22, 2015.
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Table 6.b.1 Intersection Net Increase in Delay — AM Peak Hour

Existing Build . . Future . .
(2015) (2015) Difference in Delay (2015) Difference in Delay

Intersection Delay Delay (Existing to Build) Delay (Existing to Future)
______ Signalized Intersections

O'Brien Hwy at Third St 146.8 162.7 15.9 32.9 -113.9

Cambridge St at Third St 39.9 41.6 1.7 123 83.1

Cambridge St at First St 65.0 75.9 10.9 19.9 -45.1

O'Brien Hwy at Cambridge St/ 276 278 0.2 16.9 107

East St

O‘Bnen Hvyy at Land Blvd / 64.1 793 15 945 305

Gilmore Bridge

Binney St at Galileo Galilei Way 330 976 54 356 26

| Fulkerson St

Binney St at Third St 37.6 534 15.8 115.3 7.7

Binney St at First Street 239 22.3 -1.6 160.9 137

Land Blvd at Binney St 18.4 32.8 14.4 36.7 18.3

Hamp_sh|re St at Cardinal 3238 380 59 16 9.8

Medeiros Way

Broadway at Portland St 34.9 40.2 5.3 784 435

Broadway at Hampshire St 47.0 67.0 20 134.2 87.2

Broadway at Galileo Galilei Way 82.1 90.4 8.3 137.2 55.1

Broadway at Ames St 7.7 73.3 -4.4 67.0 -10.7

Third St at Broadway 345 75.4 40.9 101.4 66.9

Vassar St at Main St 31.0 311 0.1 43.1 12.1

Main St at Ames St 23.2 29.5 6.3 225.9 202.7

Memorial Dr WB at Wadsworth 15.6 18.3 2.7 22.2 6.6

I\S/Itemonal Dr EB at Wadsworth 0.2 0.2 0 04 02

Unsignalized Intersections

Third St at Broad Canal Way

(WB LeftRight) 26.0 28.5 2.5 40.8 14.8

M.am St at Wadsworth St (NB 15.0 187 37 19.4 44

Right)

Broad Canal Way at Main

St/Broadway (SB Righ) 16.3 17.5 1.2 19.0 2.7

Main St/Broadway WB at

Memorial Dr Ramp (SB Right) 22.6 240.0 217.4 412.1 389.5

Main St/Broadway EB at

Memorial Dr Ramp (NB Right) 136 140 e 149 43

Ames St at Amherst St (WB

LeftRight) 11.8 19.1 7.3 21.0 9.2
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Existing Build . . Future . .
(2015) (2015) Difference in Delay (2015) Difference in Delay
Intersection Delay Delay (Existing to Build) Delay (Existing to Future)
Ambherst St at Carleton St (SB
Left/Right) 1.1 12.2 11 12.4 1.3
Amherst St at Wadsworth St (EB 231 153.4 130.3 189.3 166.2
Left/Right)
Memorial Dr WB at Ames St (SB
Thru/Right) 14.0 14.9 0.9 16.6 2.6
Memorial Dr EB at u-turn (at
Ames Street), U-turn WB to EB 148 155 0y 214 e
Memorial Dr WB at u-turn (at
Ames Street), U-turn EB to WB 117 135 1 149 G2
Table 6.b.2 Intersection Net Increase in Delay — PM Peak Hour
Existing Build . . Future . .
(2015) (2015) Difference in Delay (2015) Difference in Delay
Intersection Delay Delay (Existing to Build) Delay (Existing to Future)
_Signalized Intersections

O'Brien Hwy at Third St 252.1 253.3 1.2 48.3 -203.8
Cambridge St at Third St 83.5 83.2 -0.3 191.4 107.9
Cambridge St at First St 93.5 105.9 12.4 66.2 -27.3
O'Brien Hwy at Cambridge St/ 191 19.0 01 26.2 71
East St
O‘Bnen Hvyy at Land Blvd / 86.8 98.4 116 1737 86.9
Gilmore Bridge
Binney St at Galileo Galilei Way 36.1 328 33 440 79
[ Fulkerson St
Binney St at Third St 413 434 2.1 82.4 411
Binney at First Street 314 22.2 9.2 96.7 65.3
Land Blvd at Binney St 26.0 24.1 -1.9 29.9 3.9
Hamp_shwe St at Cardinal 205 26.6 91 306 6.1
Medeiros Way
Broadway at Portland St 37.0 435 6.5 255.8 218.8
Broadway at Hampshire St 36.4 36.8 0.4 272.4 236.0
Broadway at Galileo Galilei Way 58.0 67.6 9.6 148.4 90.4
Broadway at Ames St 54.8 54.0 -0.8 62.9 8.1
Third St at Broadway 42.0 43.1 11 59.7 17.7
Vassar St at Main St 223 237 14 47.1 24.8
Main St at Ames St 20.2 47.2 27 166.0 145.8
Memorial Dr WB at Wadsworth 181 196 15 306 125

St
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Existing Build . . Future . .
(2015) (2015) Difference in Delay (2015) Difference in Delay

Intersection Delay Delay (Existing to Build) Delay (Existing to Future)
I\S/Itemonal Dr EB at Wadsworth 04 05 01 0.8 04
Unsignalized Intersections
Third St at Broad Canal Way
(WB LeftRight) 54.2 70.0 15.8 181.4 127.2
M.aln St at Wadsworth St (NB 16.8 323 155 337 16.9
Right)
Broad Canal Way at Main
St/Broadway (SB Right) 14.4 15.0 0.6 15.6 12
Main St/Broadway WB at
Memorial Dr Ramp (SB Right) 16.9 46.9 S 63.4 8
Main Street/Broadway EB at
Memorial Dr Ramp (NB Right) %5 1412 ) 2144 .
Ames St at Amherst St (WB
LeftRight) 25.2 2615 236.3 3015 276.3
Ambherst St at Carleton St (SB
Left/Right) 12.4 17.4 5.0 18.8 6.4
Ambherst St at Wadsworth St (EB
Left/Right) 135 18.4 49 19.8 6.3
Memorial Dr WB at Ames St (SB
Thru/Right) 19.6 59.2 39.6 85.8 66.2
Memorial Dr EB at u-turn (at
Ames Street), U-turn WB to EB 26.0 454 B 69.6 B
Memorial Dr WB at u-turn (at 9.9 102 03 12 23

Ames Street), U-turn EB to WB
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7. Queue Analysis
Queue analysis was performed in conjunction with the LOS analysis. Tables 7.a.1 and

7.a.2 present results for observed and modeled average queues for each scenario for
the AM Peak and PM Peak hours, respectively.

Table 7.a.1 Signalized Intersection Queue Analysis - AM Peak Hour

Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Northbound - Left/Right 1 1 3
O'Brien Highway at Southeast bound - Thru/Right ~24 ~25 ~36
Third Street Southeast bound - Right N/A N/A 11
Northwest bound - Left/Thru 0 0 2
Eastbound - Left/Thru/Right 7 7 ~20
. Westhound - Left/Thru/Right 5 5 ~12
Cambridge Street at .
Third Street Northbound - Left/Thru/Right 3 3 6
Southbound - Left 1 1 1
Southbound - Thru/Right 14 16 ~19
Eastbound - Thru/Right 7 7 7
Westbound - Left ~5 ~6 N/A
Cambridge Street at Westbound - Thru 4 4 N/A
First Street Northbound - Left 1 1 N/A
Northbound - Thru N/A N/A 4
Northbound - Right 2 2 3
Southbound - Thru N/A N/A 15
Eastbound - Thru/Right N/A N/A 13
Westbound - Left N/A N/A ~13
O'Brien Highway at Westbound - Thru/Right N/A N/A
First Street Northbound - Left N/A N/A
Northbound - Thru N/A N/A
Southbound - Left/Thru N/A N/A 5
Eastbound - Left 2 2 N/A
Eastbound - Thru 13 13 1
Eastbound - Right 3 3 N/A
O'Brien Highway at Westhound - Left 5 5 N/A
Cambridge Street/East  Westhound - Thru/Right 3 3 17
Street Northbound - Left/Thru 0 0 4
Northbound - Right 0 0 9
Southbound - Left/Thru/Right 1 1 N/A
Southbound - Right N/A N/A 0
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Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Southeast bound - Left 4 4 6
Southeast bound - Thru 11 11 12
Southeast bound - Right 6 6 10
Northwest bound - Left ~9 ~12 ~14
. . Northwest bound - Thru 8 9 10
O'Brien Highway at .
Northwest bound - Right 3 3 2
Land Boulevard
Northeast bound - Left 4 4 7
Northeast bound - Thru 6 6 8
Northeast bound - Right 0 0 1
Southwest bound - Left N/A N/A 9
Southwest bound - Left/Thru/Right ~22 ~23 ~30
Eastbound - Thru 3 2 5
Binney Street at Westbound - Thru/Right 3 5 ~11
Galileo Galilei Southbound - Right/Bear Right 6 6 8
Way/Fulkerson Street  Southeast bound - Left/Bear Left 4 4 5
Southeast bound - Right 1 1 1
Eastbound - Left 1 2 2
Eastbound - Thru/Right 3 3 6
. _ Westbound - Left 4 ~6 ~11
Binney Street at Third ,
Street Westbound - Thru/Right 6 6 ~10
Northbound - Left/Thru 3 4
Northbound - Right 1 1 1
Southbound - Left/Thru/Right 13 ~16 ~20
Eastbound - Left 3 2 ~10
Eastbound Thru/Right 2 1 1
Binney Streetat First ~ Westhound - Left/Thru/Right 4 4
Street Northbound - Left/Thru/Right 0 0
Southbound - Left/Thru 5 6 ~12
Southbound - Right N/A 5 ~19
Eastbound - Left/Right 3 2 2
Northeast bound - Left 7 6 14
Land Boulevard at
. Northeast bound - Thru 1 2 3
Binney Street
Southwest bound - Thru 7 17 18
Southwest bound - Right 5 10 13
Northbound - Left 0 0 0
Hamnshire Street at Northbound - Thru/Right 2 3
P ) Southbound - Left 0 0
Cardinal Medeiros .
Southbound - Thru/Right 5 5 5
Avenue .
Southeast bound - Left/Thru/Right 11 ~12 ~14
Northwest bound - Left/Thru/Right 6 6 6
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Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Eastbound - Left/Thru/Right 13 ~15 ~23
Westbound - Left/Thru/Right 7 7 10
Broadway at Portland ~ Northbound - Left 1 1
Street Northbound - Thru/Right 7 7
Southbound - Left 1 1
Southbound - Thru/Right 2 2
Eastbound - Left/Thru 13 ~14 ~21
Eastbound - Right 3 3 3
Westhound - Left ~5 ~6 ~7
Broadway at Westbound - Thru 2 4
. Westbound - Right 0 0
Hampshire Street
Northbound - Left 0 0
Northbound - Thru/Right 1 1 1
Southbound - Left 5 ~8 ~9
Southbound - Thru/Right 1 1 1
Eastbound - Left 4 4 ~8
Eastbound - Thru ~17 ~18 ~21
Eastbound - Right 2 3 3
Westbound - Left 2 2 2
Broadway at Galileo Westbound - Thru/Right 5 5 6
Galilei Way Northbound - Left 2 2 3
Northbound - Thru/Right 4 4 7
Southbound - Left 2 2 2
Southbound - Thru 11 11 ~20
Southbound - Right ~5 ~5 ~8
Eastbound - Thru ~20 ~20 ~20
Eastbound - Right 2 3 4
Broadway at Ames Westbound - Left 4 3 ~10
Street Westbound - Thru 9 8 8
Northbound - Left 2 2 2
Northbound - Right 0 0 4
Eastbound - Left 6 6 ~10
Eastbound - Thru 5 4 5
Third Street at Westhound - Thru 12 ~21 ~24
Broadway Westbound - Right 6 8 ~11
Southbound - Left 2 6 6
Southbound - Right 3 2 4
Vassar Street at Main Eastbound - Left , 4 4 -1
Street Eastbound - Thru/Right 5 8 9
Westhound - Left 1 1 1

. \\vhb\proj\Boston\11356.00\reports\TIS\RESUBMISSION
135 TranSportatlon ImPaCt Study - JULY 2015\TIS - Refiling 07-17-15.docx



Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Westbound - Thru/Right 5 6 2
Northbound - Left/Thru/Right 5 5 7
Southbound - Left 1 2 2
Southbound - Thru 9 9 11
Southbound - Right 6 6 9
Eastbound - Left 1 1 2
Eastbound - Thru/Right 5 9 ~16
Westbound - Left 0 2 ~4
Main Street at Ames Westhound - Thru/Right 1 1 1
Street Northbound - Left 1 2 2
Northbound - Thru/Right 2 3 3
Southbound - Left/Thru 3 6 ~19
Southbound - Right 5 4 N/A
Eastbound - Left 0 0 0
Eastbound - Thru 0 0 0
Memorial Drive at Westbound - Thru/Right 9 11 14
Wadsworth Street Northbound - Left 0 0 0
Northbound - Thru 5 6 7
Southbound - Right 0 0

~Volume exceeds capacity, queue is theoretically infinite.

Table 7.a.2 Signalized Intersection Queue Analysis - PM Peak Hour

Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Northbound - Left/Right 5 5 ~15
Northbound - Left N/A N/A N/A
o Northbound - Thru N/A N/A 15
OBrien Highway at o thbound - LefThru/Right N/A N/A 0
Third Street .
Southeast bound - Thru/Right ~17 ~18 ~14
Southeast bound - Right N/A N/A 0
Northwest bound - Left/Thru ~13 ~13 8
Eastbound - Left/Thru/Right ~13 ~13 ~22
. Westhound - Left/Thru/Right ~14 ~14 ~18
Cambridge Street at Northbound - Left/Thru/Right 7 8 ~23
Third Street
Southbound - Left 0 0 1
Southbound - Thru/Right 3 4
Eastbound - Thru/Right ~9 ~9
Cambridge Street at Westbound - Left 3 N/A
First Street Westbound - Thru N/A
Northbound - Left 3 3 N/A
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Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Northbound - Thru N/A N/A 10
Northbound - Right ~13 ~14 ~20
Southbound - Thru/Right N/A N/A
Eastbound - Thru/Right N/A N/A
Westhound - Left N/A N/A
O'Brien Highway at Westbound - Thru/Right N/A N/A 14
First Street Northbound - Left N/A N/A 9
Northbound - Thru N/A N/A 1
Southbound - Left/Thru N/A N/A 6
Eastbound - Left 1 1 N/A
Eastbound - Thru 1 1 9
Eastbound - Right 0 0 N/A
O'Brien Highway at Westhound - Left 2 2 N/A
Cambridge Street/East  Westhound - Thru/Right 9 9 ~17
Street Northbound - Left/Thru 5 5 1
Northbound - Right 0 0 ~16
Southbound - Left/Thru/Right 1 1 0
Southbound - Right N/A N/A 0
Southeast bound - Left ~14 ~15 ~26
Southeast bound - Thru 6 6 7
Southeast bound - Right 9 9 4
Northwest bound - Left 6 7 10
O'Brien Highway at Northwest bound - Thru 9 9 11
Land Boulevard Northwest bound - Right 7 7 5
Northeast bound - Left ~14 ~12 ~21
Northeast bound - Thru ~21 ~21 ~33
Northeast bound - Right 10 10 13
Southwest bound - Left N/A N/A 5
Southwest bound - Left/Thru/Right ~13 ~14 ~12
Eastbound - Thru 8 8 12
Binney Street at Westhound - Thru/Right 5 5 ~12
Galileo Galilei Southbound - Right/Bear Right 6 6 6
Way/Fulkerson Street  Southeast bound - Left/Bear Left 7 7 7
Southeast bound - Right 0 0 0
Eastbound - Left 7 8 9
Eastbound - Thru/Right 6 6 10
Binney Street at Third ~ Westbound - Left 2 2 5
Street Westbound - Thru/Right 3 3 ~11
Northbound - Left/Thru 9 11 ~14
Northbound - Right 3 4 5
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Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Southbound - Left/Thru/Right 8 8 5
Eastbound - Left 9 7 ~18
Eastbound Thru/Right 3 2 3
Binney Streetat First ~ Westhound - Left/Thru/Right 1 2 3
Street Northbound - Left/Thru/Right 1 1 6
Southbound - Left/Thru/Right 6 8 13
Southbound - Right N/A 2 ~17
Eastbound - Left/Right 5 2 4
Northeast bound - Left 6 7 8
Land Boulevard at
. Northeast bound - Thru 3 7 8
Binney Street
Southwest bound - Thru 11 15 16
Southwest bound - Right 3 3 4
Northbound - Left 1 1 1
Hamnshire Street at Northbound - Thru 2 2 2
P . Southbound - Left 0 0 0
Cardinal Medeiros _
Southbound - Thru/Right 5 5 5
Avenue .
Southeast bound - Left/Thru/Right 6 7 7
Northwest bound - Left/Thru/Right 11 11 12
Eastbound - Left/Thru/Right 10 10 ~21
Westbound - Left/Thru/Right 10 ~11 ~36
Broadway at Portland ~ Northbound - Left 1 1 1
Street Northbound - Thru/Right 8 8 8
Southbound - Left 0 0
Southbound - Thru/Right 2 2 2
Eastbound - Left/Thru 9 10 ~23
Eastbound - Right 0 0 0
Westhound - Left 0 0 0
Westbound - Thru 3 3 28
Broadway at ,
. Westbound - Right 1 2
Hampshire Street
Northbound - Left 2 2
Northbound - Thru/Right 2 2
Southbound - Left ~8 ~8 ~8
Southbound - Thru/Right 0 0 0
Eastbound - Left 3 ~6
Eastbound - Thru 8 ~9 ~12
. Eastbound - Right 1 1 1
Broadway at Galileo
L Westbound - Left ~6 ~6 ~6
Galilei Way )
Westbound - Thru/Right 6 7 ~12
Northbound - Left 3
Northbound - Thru/Right ~12
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Average Queue in Vehicles

Intersection Lane 2015 Modeled 2015 Build 2020 Future
Southbound - Left 1 2 2
Southbound - Thru 7 7 ~15
Southbound - Right ~5 ~5 ~12
Eastbound - Thru ~15 ~15 ~16
Eastbound - Right 1 1 2
Broadway at Ames Westhound - Left 2 1 2
Street Westbound - Thru 8 7 8
Northbound - Left 2 2 4
Northbound - Right 2 4 7
Eastbound - Left 6 7 8
Eastbound - Thru 3 4 5
Third Street at Westbound - Thru 9 9 11
Broadway Westbound - Right 3 3 4
Southbound - Left ~11 ~12 ~16
Southbound - Right 1 2 5
Eastbound - Left 4 5 ~12
Eastbound - Thru/Right 5 6 7
Westhound - Left 1 1 2
Vassar Street at Main ~ Westbound - Thru/Right 2 5 8
Street Northbound - Left/Thru/Right 5 6 7
Southbound - Left 1 1 1
Southbound - Thru 4 4 4
Southbound - Right 2 2 2
Eastbound - Left 0 0 1
Eastbound - Thru/Right 6 6 ~19
Westbound - Left 0 1 1
Main Street at Ames Westbound - Thru/Right 1 1 2
Street Northbound - Left 1 ~7 ~7
Northbound - Thru/Right 3 7 8
Southbound - Left/Thru 2 3 ~12
Southbound - Right 2 2 N/A
Eastbound - Left 0 0 0
Eastbound - Thru 0 0 0
Memorial Drive at Westhound - Thru/Right 13 14 20
Wadsworth Street Northbound - Left 0 0 0
Northbound - Thru 3 3 4
Southbound - Right 1 3

~Volume exceeds capacity, queue is theoretically infinite.

The queue analysis results presented in the tables above correspond to the level of

service analyses conducted for the study area intersections.
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Queue Length Analysis

Figure 7.b.1 and 7.b.2 graphically illustrate queue lengths (in feet) for Existing
Modeled Condition, Build Condition and Future Condition, for the AM and PM Peak
Hour respectively. The average queue length for the longest lane at each approach has
been illustrated.

Companion Tables 7.b.1 and 7.b.2 are presented below.

Table 7.b.1 Vehicle Queue Length in Feet - AM Peak Hour

Average Vehicle Queue (in Feet)
for longest lane

Intersection Approach 2015 Existing 2015 Build 2020 Future
o Northbound 29 36 83
OBrien Highway at ) ot hound ~588 ~620 ~892

Third Street
Northwest bound 10 10 47
Eastbound 181 181 ~510
Cambridge Street at Westbound 132 132 ~307
Third Street Northbound 82 78 139
Southbound 353 399 ~474
. Eastbound 180 181 168
C.ambrldge Street at Westbound ~114 ~150 n/a
First Street
Northbound 59 62 85
_ _ Eastbound 331 331 29
OBrien Highway at ~ \yesthound 79 79 47
Cambridge Street/East
Street Northbound 4 5 105
Southbound 25 25 0
Southeast bound 278 280 297
O'Brien Highway at Northwest bound ~232 ~288 ~347
Land Boulevard Northeast bound 159 162 198
Southwest bound ~541 ~583 ~750
_ Eastbound 81 61 123
Binney Street at Westbound 75 123 277
Galileo Galilei
Way/Fulkerson Street Southbound 155 155 190
Southeast bound 102 110 121
Eastbound 80 82 157
Binney Street at Third ~ Westbound 143 138 ~253
Street Northbound 72 77 96
Southbound 332 ~394 ~503
Binney Street at First ~ Eastbound 82 46 ~250
Street Westhound 93 88 155
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Average Vehicle Queue (in Feet)

for longest lane

Intersection Approach 2015 Existing 2015 Build 2020 Future
Northbound 8 8 42
Southbound 129 149 300
Eastbound 69 43 61
Land Boulevard at Northeast bound 165 160 338
Binney Street Southwest bound 174 419 462
Northbound 61 61 63
Hampshire Street at Southbound 131 131 136
Cardinal Medeiros Southeast bound 266 ~307 ~355
Avenue Northwest bound 139 149 154
Eastbound 325 ~376 ~580
Broadway at Portland ~ Westbound 170 178 250
Street Northbound 170 170 176
Southbound 50 50 51
Eastbound 318 ~352 ~533
Broadway at Westhound ~130 ~144 ~172
Hampshire Street Northbound 16 16 17
Southbound 136 ~196 ~218
Eastbound ~419 ~461 ~536
Broadway at Galileo Westbound 122 131 139
Galilei Way Northbound 110 110 175
Southbound 273 267 ~511
Eastbound ~489 ~490 ~497
proacuay aLAMES \estbound 235 199 104
Northbound 44 54 42
, Eastbound 153 161 ~243
U dfvt;‘;et at Westbound 301 ~523 ~604
Southbound 60 143 157
Eastbound 130 188 227
Vassar Street at Main ~ Westbound 134 149 58
Street Northbound 118 127 166
Southbound 224 224 266
Eastbound 128 217 ~399
Main Street at Ames ~ Westbound 23 33 33
Street Northbound 52 64 70
Southbound 73 157 ~472
Eastbound 0 0 0
Memorial Drive at Westbound 232 274 356
Wadsworth Street Northbound 124 156 172
Southbound 0 0 0
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Table 7.b.2 Vehicle Queue Length in Feet - PM Peak Hour

Average Vehicle Queue (in Feet)

for longest lane

Intersection Approach 2015 Existing 2015 Build 2020 Future
Northbound 117 117 ~370
O'Brien Highway at Southbound n/a nla 0
Third Street Southeast bound ~432 ~440 353
Northwest bound ~332 ~333 208
Eastbound ~325 ~326 ~555
Cambridge Street at Westbound ~360 ~360 ~451
Third Street Northbound 187 210 ~565
Southbound 80 90 179
Eastbound ~235 ~234 141
Cambridge Street at Westbound 62 64 nfa
First Street Northbound ~316 ~353 ~499
Eastbound 29 28 235
OBrien Highway at  \yesthound 217 217 417
Cambridge Street/East
Street Northbound 127 127 31
Southbound 31 31 0
Southeast bound ~349 ~375 ~660
O'Brien Highway at Northwest bound 228 231 270
Land Boulevard Northeast bound ~516 ~520 ~835
Southwest bound ~328 ~342 294
_ Eastbound 204 204 295
Binney Street at Westbound 126 123 299
Galileo Galilei
Way/Fulkerson Street Southbound 146 143 149
Southeast bound 165 170 181
Eastbound 165 188 230
Binney Street at Third ~ Westbound 69 71 ~281
Street Northbound 228 271 ~341
Southbound 192 206 127
Eastbound 213 185 ~451
Binney Street at First Westbound 14 47 81
Street Northbound 18 16 162
Southbound 145 199 324
Eastbound 113 49 107
Land Boulevard at Northeast bound 140 168 210
Binney Street Southwest bound 266 363 410
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Average Vehicle Queue (in Feet)
for longest lane

Intersection Approach 2015 Existing 2015 Build 2020 Future
Northbound 60 60 61
Hampshire Streetat g tppoung 123 123 127
Cardinal Medeiros
Avenue Southeast bound 161 167 178
Northwest bound 264 280 301
Eastbound 240 256 ~530
Broadway at Portland Westbound 253 ~284 ~909
Street Northbound 201 201 207
Southbound 57 56 58
Eastbound 236 248 ~571
Broadway at Westhound 83 84 708
Hampshire Street Northbound 62 62 64
Southbound ~194 ~201 ~208
Eastbound 208 ~219 ~296
Broadway at Galleo ~ Westhound 144 181 ~288
Galilei Way Northbound 195 217 ~312
Southbound 166 164 ~372
Eastbound ~376 ~375 ~412
g{:)eaedtway ALAMES  \esthound 211 183 205
Northbound 59 99 184
_ Eastbound 139 173 210
Thid dj};‘;et at Westbound 214 236 264
Southbound ~2176 ~303 ~395
Eastbound 112 123 ~289
Vassar Street at Main ~ Westbound 44 130 211
Street Northbound 136 139 187
Southbound 93 96 104
Eastbound 141 152 ~463
Main Street at Ames Westhound 27 32 50
Street Northbound 84 175 210
Southbound 42 70 ~294
Eastbound 0 0 0
Memorial Drive at Westbound 326 342 498
Wadsworth Street Northbound 75 84 92
Southbound 27 60 78

~Volume exceeds capacity, queue is theoretically infinite.
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8. Residential Street Volume Analysis

Roadway segments within the study area with residential street frontage were
evaluated to understand Project impacts. The peak hour volumes (both directions)
traveling the analyzed roadway segments are presented in Tables 8.a.1 and 8.a.2. For
analyzed segments that are between study area intersections the average volumes at
these intersections w