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Ames Street Residences 
Transportation Impact Study (TIS) 

Introduction & 
Project Overview 

On behalf of BP Cambridge Center Residential, LLC (the project proponent), 
Vanasse Hangen Brustlin, Inc.  (VHB) has conducted a Transportation Impact 
Study (TIS) for the proposed Ames Street Residences Project.  The project is 
proposed to be built within Cambridge Center on a parcel of land that is located 
along Ames Street between Broadway to the north and Main Street to the south 
in Cambridge, Massachusetts and just west of the existing East Garage (with a 
portion of the project proposed to replace a part of that existing garage). 

The proposed development will include a mixed-use building with 280 
residential apartment units above approximately 16,000 square feet of ground-
floor retail space.  No new parking will be constructed as part of the Project. A 
portion of the East Garage will be reconfigured to accommodate the Project’s 
building footprint, resulting in a loss of approximately 40 spaces; thereby, 
reducing the garage’s capacity to 804 spaces.  The existing loading dock at the 
west edge of the East Garage that serves 5 Cambridge Center would also be 
relocated to support the construction of the Project. Its new location would be 
positioned along the southwest face of the garage with access/egress via Ames 
Street. This drive would serve the dual purpose of access/egress for the loading 
dock and egress only for the East Garage.  

This TIS responds to the scope dated April 14, 2014 as defined by the City of 
Cambridge Traffic, Parking, and Transportation (TP&T) Department in response 
to VHB’s Request for Scoping dated March 20, 2014. A copy of the City’s scoping 
letter is included in the Appendix.   This TIS has been prepared in conformance 
with current City of Cambridge Guidelines for Transportation Impact Study 
required under the Article 19 Special Permit Project Review.  The TIS document 
comprises three components, as follows: 

 Introduction and Project Overview, describing the framework in which the 
transportation component of this project was evaluated; 

12168.00 Transportation Impact Study	 1TIS Ames Street 
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Ames Street Residences 

Transportation Impact Study (TIS) 


 Transportation Impact Study, presenting the technical information and analysis 
results as required under the guidelines; and, 

 Planning Board Special Permit Criteria, summarizing the evaluation of the 
proposed project as defined under the guidelines. 

The required TIS Summary Sheets and Planning Board Criteria Performance 
Summary are included herein.  Supplementary data and analysis worksheets are 
provided in a technical appendix.   Electronic files for automatic traffic recorder 
(ATR) counts, turning movement counts (TMC), and Synchro analyses are also 
included on an accompanying CD. 

Project Overview 

The proposed project will include 280 residential apartment units, grossing 
approximately 200,000 GSF, with approximately 16,000 GSF of ground floor 
retail space. Approximately 140 parking spaces will be allocated within the 
existing, adjacent East Garage, as described below and illustrated in the relevant 
figures.   

 Figure A presents a site location map 

 Figure B presents an aerial view of the proposed site and its neighborhood 
context 

 Figure C presents the existing site plan  

 Figure D.1 presents a ground floor parking access and egress plan for the 
Project 

 Figure D.2 illustrates the layout of proposed short term bicycle parking 
facilities to be built on-site 

 Figures D.3.1-D.3.3 illustrate the proposed secure bicycle room access and 
layout plan 

 Figure D.4 illustrates proposed replacement loading and service that will 
support the Project and the adjacent 5 Cambridge Center 

 Figure D.5 illustrates the City of Cambridge proposed future layout of Ames 
Street, including lane configurations, bicycle infrastructure and sidewalks. 

 Figure D.6 illustrates an alternate future layout of Ames Street 

As shown in Figures A and B, the project is located along the east side of Ames 
Street between Broadway to the north and Main Street to the south.  

12168.00 Transportation Impact Study	 2TIS Ames Street 
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Ames Street Residences 
Transportation Impact Study (TIS) 

As shown in Figure C, the site includes vacant land, a portion of the existing East 
Garage, and a portion of the east side of Ames Street’s current geometric layout.  
The East Garage’s current layout and some of its access characteristics would be 
modified to support the Project.  The Garage’s existing west driveway to Ames 
Street and adjacent loading dock would both be eliminated to support 
construction of the Project. As shown in Figure D.1, all vehicular access to the 
East Garage would be accommodated from the existing entrance on Broadway. 
Egress would be provided via the existing Broadway exit, and supported with an 
additional, new egress-only drive that would connect the garage back to Ames 
Street (just north of 5 Cambridge Center). 

A total of 294 long-term bicycle parking spaces will be located within the 
residential building in two dedicated bike rooms.  One room will be within the 
building on the cellar floor containing 262 spaces and the other room will be 
located on the first floor of the parking garage containing 32 spaces.  The bike 
room will be accessed via a service elevator dimensioned 6’ 8” by 5’ 1/2” which 
is able to accommodate a bicycle with trailer.  The proposed 1.05 ratio of 
sheltered, long-term bicycle spaces per residential unit complies with current 
zoning requirements, and, as described in Section 12 of the TIS, there will be 
some sharing of bicycle spaces by residential and retail users.  In addition, short
term/visitor bicycle racks for approximately 38 bikes will be provided outside 
the project’s building lobby on Ames Street for visitors and employees of the 
residential and retail land uses.  Figure D.2 illustrates the location of the short-
term bicycle parking while Figure D.3.1 through Figure D.3.3 illustrates the 
layout of proposed long-term bicycle parking in the building. 

The existing loading dock at the west edge of the East Garage that serves 5 
Cambridge Center would be relocated to support the construction of the Project. 
Its new location would be positioned along the southwest face of the garage with 
access/egress via Ames Street.  This drive would serve the dual purpose of 
access/egress for the loading dock and vehicular egress only for the East Garage.  
The new dock will include four service bays sized to accommodate an SU-35 
sized truck. This dock would serve both the existing 5 Cambridge Center facility 
and the proposed Ames Street Residences. Figure D.4 illustrates the geometric 
configuration of the proposed loading and service area. 

Enhancing and promoting sustainable transportation is also an important 
objective for the City of Cambridge and changes to Ames Street support 
Cambridge’s policies to promote improved pedestrian and bicycle infrastructure 
within the City. As currently planned, the existing 4-lane Ames Street would be 
reconfigured to support implementation of dedicated bicycle infrastructure 
along the corridor between Main Street and Broadway. Current plans call for a 
buffered 2-way cycle track along the east side of Ames Street with on-street 
parking separating bike travel from vehicle travel. Additionally, the pedestrian 

12168.00 Transportation Impact Study 3TIS Ames Street 
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Ames Street Residences 

Transportation Impact Study (TIS) 


sidewalk along the east side of Ames Street would be widened considerably, 
from its current width of 11-14 feet to approximately 15.5 feet. To support these 
changes, Ames Street would be narrowed to two travel lanes (one lane for each 
direction of travel). These changes would also require adjustments to sidewalks, 
accessible ramps, and traffic signalization at the intersections of Ames 
Street/Main Street and Ames Street/Broadway. The proposed reconfiguration of 
Ames Street as indicated by the City of Cambridge, including its future 
geometric condition, is illustrated in Figure D.5. 

An alternate Ames Street layout, as illustrated in Figure D.6, has also been 
developed in addition to the City of Cambridge layout.  The alternate layout 
proposes bicycle lanes as opposed to a two-way cycle track. 

The proposed project program is summarized in Table A below. 

Table A 
Proposed Development Program 

Use Size 

Residential (Apartments) 200,000 GSF/280 units 

Retail Space (Ground Floor) 16,000 GSF 

Total SF 216,000 GSF 

Vehicle Parking 140 spaces for Residents 

Bicycle Parking 294 long-term bike parking spaces for residents and retail / 
38 short-term bike parking spaces for residents and retail 

A total of 140 vehicle parking spaces will be provided for residential use.  As 
described in the parking analysis in Section 9 of the TIS, these spaces will be 
allocated within the existing Cambridge Center East Garage.  No new parking 
will be built in connection with the Project.  

The TIS study area for the proposed project, as defined by the City of Cambridge, 
is shown in Figure E. The study intersections include the following locations: 

1. Broadway at Galileo Galilei Way 
2. Main Street/Vassar Street at Galileo Galilei Way 
3. Main Street at Ames Street 
4. Broadway at Ames Street 
5. Broadway at Third Street 
6. Ames Street at Cambridge Center East Garage 
7. Broadway at Cambridge Center East Garage 

12168.00 Transportation Impact Study 4TIS Ames Street 
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Ames Street Residences 
Transportation Impact Study (TIS) 

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, and 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 this 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 (TIS) Page 1 

Planning Board Permit Number: ______________ 

Project Name: Ames Street Residences 

Total Data Entries = 119 Total Number of Criteria Exceedences = 0 

a. Project Vehicle Trip Generation 

Time Period Build 
Exceeds 
Criterion 

Weekday Daily 848 N 

AM Peak 48 N 

PM Peak 76 N 

b. Level of Service (VLOS) at Signalized Intersections 
AM Peak Hour PM Peak Hour 

Intersection Existing Build 
Exceeds 

Criterion? Existing Build 
Exceeds 

Criterion? 
Broadway / Galileo Galilei Way E F N E E N 

Main Street / Vassar Street / Galileo Galilei Way C C N C C N 

Main Street / Ames Street C C N C C N 

Broadway / Ames Street C C N D D N 

Broadway / Third Street E E N E E N 

c. Traffic on Residential Streets 
There are no Residential Streets in the study area 

12168.00 Transportation Impact Study 20TIS Ames Street 
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CITY OF CAMBRIDGE Planning Board Criteria Performance Summary 


Special Permit Transportation Impact Study (TIS) Page 1
 

d. Lane Queue (for signalized intersections critical lane) 

AM Peak Hour PM Peak Hour 

Intersection Approach Existing Build 
Exceeds 

Criterion? Existing Build 
Exceeds 

Criterion? 

Broadway / Galileo Galilei 
Way 
(Signalized) 

EBL 4 4 N 5 5 N 
EBT 6 6 N 7 7 N 
WBL 4 4 N 6 6 N 
WBT 6 6 N 8 8 N 
NBL 2 2 N 4 4 N 
NBT 3 3 N 7 7 N 
SBL 4 4 N 3 3 N 
SBT 11 11 N 7 7 N 
SBR 6 7 N 5 5 N 

Main Street / Galileo Galilei 
Way 
(Signalized) 

EBL 2 2 N 6 6 N 
EBT 4 4 N 4 5 N 
WBL 2 3 N 2 2 N 
WBT 5 4 N 3 3 N 
NBT 4 4 N 7 7 N 
SBL 1 1 N 1 1 N 
SBT 5 6 N 8 8 N 
SBR 4 5 N 6 6 N 

Main Street / Ames Street 
(Signalized) 

EBT 6 6 N 8 9 N 
WBT 2 2 N 2 3 N 
NBT 6 6 N 6 6 N 
SBT 2 2 N 5 4 N 
SBR 3 3 N 4 3 N 

Broadway / Ames Street 
(Signalized) 

EBT 7 3 N 8 8 N 
WBL 3 2 N 3 3 N 
WBT 12 11 N 15 15 N 
NBL 3 3 N 3 4 N 
NBR 1 1 N 1 1 N 

Broadway / Third Street 
(Signalized) 

EBL 6 6 N 7 7 N 
EBT 2 2 N 7 8 N 
WBT 15 15 N 8 9 N 
SBL 4 n/a N 12 n/a N 
SBT n/a 5 N n/a 14 N 
SBR 4 3 N 4 3 N 
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CITY OF CAMBRIDGE Planning Board Criteria Performance Summary 

Special Permit Transportation Impact Study (TIS) Page 2 

e. Pedestrian and Bicycle Facilities 

Signalized Intersections 
AM Peak Hour PM Peak Hour 

Intersection Crosswalk Existing Build 
Exceed 

Criterion? Existing Build 
Exceeds 

Criterion? 

Galileo Galilei Way at 
Broadway 

East D D N D D N 
West D D N D D N 
North D D N D D N 
South D D N D D N 

Vassar Street at Main Street 

East C C N C C N 
West C C N C C N 
North C C N B B N 
South C C N B B N 

Ames Street at Main Street 

East D D N D D N 
West D D N D D N 
North C C N C C N 
South C C N C C N 

Ames Street at Broadway 
East D D N D D N 
West D D N D D N 
South C C N C C N 

Third Street at Broadway 
East D D N D D N 
West D D N D D N 
North C C N C C N 

Sidewalk and Bicycle Facilities 

Adjacent Street Link (between) Sidewalks or 
Walkways Present? 

Exceeds 
Criteria? 

Bicycle Facilities or Right 
of Ways Present? 

Exceeds 
Criteria? 

Ames Street Main Street and 
Broadway Y N Y N 

Broadway Ames Street and 
Third Street Y N Y N 

Transportation Impact Study TIS Ames Street 
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CITY OF CAMBRIDGE Summary Sheet 

Special Permit Transportation Impact Study (TIS) 

Planning Board Permit Number: ______________ 

PROJECT NAME:   Ames Street Residences 

Address: 77 Ames Street, Cambridge MA 

Owner/Developer Name:  BP Cambridge Center Residential, LLC 

Contact Person: David Stewart 

Contact Address: 800 Boylston Street, Suite 1900, Boston, MA  02199 

Contact Phone: (617) 236-3407 

SIZE: 

ITE sq. ft.: 280 residential rental units and 16,000 square feet retail 

Zoning sq. ft.: N/A 

Land Use Type: Residential and Retail 

PARKING: 

Existing Parking Spaces: 844 Use: Parking Garage 


New Parking Spaces: 840 Use: Parking Garage 


Net Increase Parking Spaces (-40) 


Date of Parking Registration Approval: N/A 


TRIP GENERATION: 

Total Trips 

Vehicle 

Transit 

Pedestrian 

Bicycle 

Other 

Daily 
AM Peak 

Hour 
PM Peak 

Hour 

3,122 176 282 

848 48 76 

998 57 90 

880 48 80 

308 18 28 

88 5 8 

MODE SPLIT (PERSON TRIPS): RESIDENTIAL & (RETAIL) 

Vehicle: 32.0% (31.0%) 

Transit: 30.0% (30.0%)
Other: 3.0% (2.0%) 

Bicycle: 

Pedestrian: 

10.0% (8.0%) 
25.0% (29.0%) 

TRANSPORTATION CONSULTANT: 

Company Name:  Vanasse Hangen Brustlin, Inc. 

Contact Name:  Sean M. Manning, P.E., PTOE 

Phone: 617.728.7777 

Date of Building Permit Approval: __________________ 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

Transportation Impact Study 


This Transportation Impact Study (TIS) for the proposed Ames Street Residences 
(the Project) describes existing and future transportation conditions in the study 
area in accordance with current City of Cambridge Guidelines for Transportation 
Impact Study.  The study area for the TIS includes Broadway, Main Street, Galileo 
Galilei Way, Ames Street, and Third Street and comprises seven study-
intersections, including the site driveways, as previously shown in Figure E. 

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.  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 site is located on the east side of Ames Street between Broadway to the north 
and Main Street to the south.  Ames Street runs north/south from Memorial 
Drive to Broadway.  Broadway runs southeast/northwest to the north of the 
project site.  Main Street runs east/west to the south of the project site. Figure C, 
previously presented, shows the roadway network surrounding the Project site. 

b. Intersections 

The project study area includes five signalized intersection and two unsignalized 
intersections at the garage driveways, previously mentioned in the Project 
Overview.  The five (5) signalized intersections are illustrated in Figures 1.b.1 
through 1.b.5. 

c. Parking 

A portion of the site is currently occupied by the Cambridge Center East Garage 
which was constructed as part of the Cambridge Center Master Plan to 
accommodate parking needs for the area.  The garage contains 844 spaces and is 
currently used by tenant employees who lease monthly parking and some area 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

transient parkers (visitors).  The basement level of the garage is reserved 
specifically for Marriott Hotel valet use. 

Figure 1.c presents existing on-street parking regulations in the area. Ames Street 
provides on-street 1-hour metered parking as does parts of Main Street near the 
project site.  Broadway is a no stopping zone near the project site. 

d. Transit Services 

Figure 1.d illustrates existing Massachusetts Bay Transportation Authority 

(MBTA) services and the Charles River Transportation Management
 
Association’s (CRTMA) EZ Ride in the study area.   The site is located within a
 

1/10th of a mile of Kendall Square and one mile of Central Square MBTA Red
 
Line stations, providing service to/from Alewife to the northeast and downtown 

Boston, with connections to both Braintree and Ashmont to the south.  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 are made at South Station.  In addition, the Fitchburg 

commuter rail line connects with the Red Line at Porter Square. 


The MBTA operates 4 bus routes in the study area, including the following: 


# 64: Oak Square - University Park, Cambridge or Kendall/MIT via North 

Beacon St. 

This route connects Oak Square to University Park, Cambridge, and Kendall 

Station.  The bus travels through the project study area along Broadway to
 
Kendall/MIT station providing service between Central Square and Kendall. 


# 68: Harvard/Holyoke Gate - Kendall/M.I.T. via Broadway
 
This route connects Harvard Square and Kendall / MIT, travelling along 

Broadway, ending at Kendall/MIT Station.  


# 85: Spring Hill - Kendall/M.I.T. Station via Summer St. & Union Sq.
 
Route 85 is a local route connecting Spring Hill, Summer Street, Union Square
 
and Kendall / MIT.  The southern section of this route, serving Kendall Square, 

traveling along Broadway is within the project study area where it runs along the 

same route as the CT2 to Kendall / MIT. 


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

Route CT2 is a limited stop, cross-town route that operates between Sullivan
 
Square and Ruggles Station. This route utilizes Main Street and Broadway to
 
pass through Kendall/MIT station in the project study area.
 

In addition, the Charles River Transportation Management Association (TMA)
 
operates the EZRide shuttle service between North Station, Lechmere, Kendall 
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  Ames Street Residences 

Transportation Impact Study (TIS) 


Square, University Park, and Cambridgeport.  The shuttle thereby provides 
connections to the Green Line at Lechmere Station and the northern MBTA 
commuter rail services, as well as the Green Line and Orange Line, at North 
Station 

e.	 Land Use 

Figure 1.e illustrates land uses in the area surrounding the site.  The 
neighborhood is largely characterized by institutional and office land use to the 
south and west, although there is a hotel building abutting the east side of the 
project site as well as northwest of the site.  Ground floor retail and restaurant 
land uses can be found along Broadway and Main Street. 

2. Data Collection 

a.	 ATR Counts 

Automatic traffic recorder counts were performed in October 2010 as part of the 
Kendall Square Main Street Project at the location of Ames Street, north of Main 
Street for a total of 48-hours. Further, these counts were compared to recent 
counts conducted in April 2014 to demonstrate that current traffic volumes 
within the study area are substantially different than conditions prior to the 
construction of the Longfellow Bridge. This comparative analysis indicated that 
current volumes in the study area do not accurately represent typical conditions 
for the following reasons: 

 Ongoing construction activity has resulted in shifts in westbound traffic 
resulting in lower volume on Broadway and Main east of Galileo Galilei 
Way. 

 Traffic volumes are significantly higher along Galileo Galilei Way 
westbound to get around Bridge construction. 

 Overall traffic volume at Galileo Galilei Way intersections with 
Broadway and Main are significantly higher because of diverted traffic. 

Based on these new counts and their comparison to the most recent counts 
available that represent typical traffic conditions in the area (2010 counts), it is 
clear that the use of these new data would not provide a reflective means to 
assess and quantify the true transportation impacts of the proposed Ames Street 
Residences Project.  Longfellow Bridge construction is expected to continue for 
several more years, making it a challenge to obtain current, typical traffic 
information for this area of Cambridge.  As such, 2010 counts that were 
conducted by the City of Cambridge as part of the Kendall Square Planning 
Study were used to support the development of the TIS for this Project. 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

A traffic volume summary for the ATR is presented in Tables 2.a.1 and 2.a.2. 
These data, representing the averages of data collected over two weekdays 
illustrate the daily variations of traffic demands and the directional flow of traffic 
over the course of an average weekday. Count data sheets are included in the 
Appendix 

Table 2.a.1 
Existing (October 2010) 
Traffic Volume Summary  

     Weekday AM Peak Hour           Weekday PM Peak Hour 

Peak Peak 
Location Daily a Volume b K c Direction Volume b K c Direction 

Ames Street 
north of Main Street 5,534 428 7.7 % 54.2 % SB 544 9.8 % 52.2 % SB 

a vehicles per day 
b vehicles per peak hour 
c percentage of daily traffic that occurs during the peak hour 

Table 2.a.2 
Existing (October 2010) 
Average Daily Traffic Summary a 

Hour 	 Ames Street, north of Main Street 
Commencing Northbound	 Southbound 

12:00 18	 19 
1:00 14	 9 
2:00 4 	 7 
3:00 3 	 7 
4:00 4 	 17 
5:00 23	 40 
6:00 89	 115 
7:00 128	 198 
8:00 196	 233 
9:00 180	 217 

10:00 133	 158 
11:00 140	 163 
12:00 148	 168 
13:00 165	 161 
14:00 127	 188 
15:00 157	 189 
16:00 167	 216 
17:00 275	 284 
18:00 220	 215 
19:00 138	 127 
20:00	 109 96 

8321:00	 91 
5822:00	 60 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

3023:00 39 
2,991 Total 2,625 

a vehicles per hour, both directions 

As requested in the TP&T TIS Scoping Letter dated April 14, 2014, Average 
Weekday Traffic Volumes at five locations within Kendall Square have been 
charted from 1994 to May 2013 in Figures 2.b.1 through 2.b.5. The data 
presented is part of the Kendall Square Urban Renewal Area 2013 Traffic Count 
Program and Trip Generation Analysis. The five locations include: 

 Main Street, near MBTA station (Figure 2.b.1) 
 Broadway, east of mid-block (Figure 2.b.2) 
 Binney Street, west of Third Street (Figure 2.b.3) 
 Third Street, north of Broadway (Figure 2.b.4) 
 Vassar Street, west of Main Street (Figure 2.b.5) 

b. Pedestrian and Bicycle Counts 

Twelve-hour pedestrian and bicycle counts were performed in October 2010 
between 7:30 AM and 7:30 PM along Ames Street between Broadway and Main 
Street. The counts were taken as part of the Kendall Square Main Street Project 
in conjunction with the ATR counts reported in the previous section.  The 12
hour pedestrian counts data are summarized in Table 2.b.1 

Table 2.b.1 
Existing 12-Hour Pedestrian Volumes (October 2010) 
Ames Street between Broadway and Main Street 

Start Time Northbound Southbound 

7:30 117 135 

8:30 144 183 

9:30 129 188 

10:30 135 153 

11:30 190 285 

12:30 309 252 

13:30 235 199 

14:30 214 182 

15:30 197 154 

16:30 166 195 

17:30 210 210 

18:30 181 164 

Twelve-hour bicycle counts were conducted at the same time and location as the 
pedestrian counts, and these results are presented in Table 2.b.2. 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

Table 2.b.2 
Existing 12-Hour Bicycle Volumes (October 2010) 
Ames Street between Broadway and Main Street 

Start Time Northbound Southbound 

7:30 9 19 

8:30 16 70 

9:30 6 41 

10:30 10 42 

11:30 11 31 

12:30 12 16 

13:30 11 16 

14:30 12 9 

15:30 12 13 

16:30 38 26 

17:30 41 27 

18:30 33 22 

In addition, peak hour pedestrian and bicycle turning movement counts at 
study-area intersection were performed on April 9, 2014, as discussed in the 
following section. Counts from 2014 were used for Pedestrians and Bicyclists 
since these were higher than TMC counts conducted during 2010.  

c. Intersection Turning Movement Counts 

Manual turning movement counts, including pedestrians and bicycles, were 
conducted at the signalized study intersections, on October 28, 2010 as part of the 
Kendall Square Study.  Due to the construction and closure of the Longfellow 
bridge accurate area turning movement counts for April or May 2014 would not 
reflect typical traffic conditions and therefore the October 2010 counts are used 
for vehicular volumes. Vehicular traffic volumes were grown at 0.5 percent per 
year over 3.5 years to provide April 2014 analysis year volumes. 

The Cambridge Center East Garage intersection turning movement counts were 
conducted on May 15, 2013 as part of the FST Kendall Square Urban Renewal 
Area 2013 Traffic Count Program and Trip Generation Analyses. These volumes are 
assumed to be accurate for April 2014 analysis year as garage volumes are more 
stable year to year than roadway network volumes. 

The results of these counts indicate that the peak hours for vehicular traffic in the 
study area are between 8:15 – 9:15 AM and 5:00 -6:00 PM on weekdays.  The 
detailed turning movement counts are provided in the Appendix. 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

The AM and PM peak hour vehicle, pedestrian and bicycle turning movements 
are presented in Figures 2.c.1&2,  Figures 2.c.3&4 and Figures 2.c.5&6 , 
respectively. 

Heavy vehicles were also identified in the TMCs and details are provided in the 
Appendix.  The results indicate that during the peak hours, heavy vehicles make 
up between one and thirteen percent of all vehicles at the study intersection 
during the morning peak and approximately one to three percent during the 
evening peak. 

d. Traffic Crash Analysis 

Study-area crash data were obtained from MassDOT records for the three-year 
period from January 2009 through December 2011 (the most recent data 
available).  Analysis of the crash data is summarized in Table 2.d, and includes 
the calculated crash rates (number of reported crashes per million entering 
vehicles) based on the evening peak traffic volumes.  A detailed summary by 
crash type is presented in the Appendix.   

Table 2.d 
MassDOT Crash Analysis (2009 – 2011) 

Crashes Crashes 

Location 
Total Crashes 
(3-year period) 

Involving 
Pedestrians 

Involving 
Bicycles 

Calculated 
Crash Rate 

Broadway/Galileo Galilei Way (Signalized) 22 2 3 0.74 

Main Street/Galileo Galilei Way (Signalized) 20 1 4 0.92 

Main Street/Ames Street (Signalized) 7 0 0 0.56 

Broadway/Ames Street (Signalized) 7 0 2 0.53 

Broadway/Third Street (Signalized) 14 2 1 0.56 

Ames Street/Cambridge Center East Garage 
0 0 0 0.00Entrance/Exit (Unsignalized)
 

Broadway/Cambridge Center East Garage
 4 0 1 0.22
Entrance/Exit (Unsignalized) 

Source: MassDOT data 

The calculated crash rate for the signalized intersection of Main Street/Galileo 
Galilei Way is 0.92.   The calculated rate is above the District 6 average of 0.76 for 
signalized locations. The other signalized intersections, Broadway / Galileo 
Galilei Way, Main Street/Ames Street, Broadway/Ames Street, and 
Broadway/Third Street have calculated crash rates below the District 6 average. 
At the unsignalized intersections only Broadway/Cambridge Center East Garage 
Entrance/Exit had crashes resulting in a crash rate of 0.22 which is well below 
the District 6 average of 0.58 for unsignalized intersections. Types of crash varied 
between angled, head-on, and rear-end to sideswipes and single vehicle crashed. 
All of the crashes reported were either non-fatal injuries or caused only property 
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Transportation Impact Study (TIS) 


damage.  A total of sixteen (16) collisions involved a non-motorist, such as a 
biker or pedestrian, with none of the crashes involving a fatality. 

e. Public Transportation 

Daily weekday and Saturday ridership as well as operating hours and peak-hour 
headway data is provided in Table 2.e.1 for bus routes 64, 68, 85, CT2 and for the 
Red Line.  The four bus routes provide service along Broadway and at the 
Kendall/MIT station near the site and the red line servicing the Kendall/MIT 
station. 

Table 2.e.1 
MBTA Services 

Hours of Weekday Peak Hour 
Route Origin/Destination Operation Ridership Headways 

Oak Square/ University  Route 64 6:35AM-6:37PM 1,977 ~ 20 min. Park 

Route 68 Harvard/ Kendall-MIT 5:42AM-12:57AM 475 ~ 30 min.
 

Route 85 Spring Hill/ Kendall-MIT 5:45AM-7:34PM 589 30-40 min. 

Route CT2 Sullivan/ Ruggles 6:35AM-7:37PM 2,823 ~ 20 min. (747) 
9 min.(for each Red Line Alewife/ Ashmont-Braintree 5:16AM-12:30AM 14,784* branch) 

Source: MBTA Official Public Transit System Map, 2010 Blue Book/ Bus Ridership Data Fall 2012 
*Weekday Boardings at Kendall Square Station 

Bus boarding and alighting volumes were obtained for the stop at Main Street 
and Kendall Station, the closest stop to the Ames Street Residences TIS.  The data 
for the bus stops are summarized in Table 2.e2. 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

Table 2.e.2 
Bus Boarding and Alighting Counts 

AM Peak Hour 

Inbound Route 
# of 

Buses Persons 

PM Peak Hour 
# of

 Buses Persons 

Daily 
# of 

Buses Persons 

Boarding CT2 
Total

3 
3 

28 
28 

3 
3 

53 
53 

30 
30 

228 
228 

Alighting 64 3 46 2 6 15 122 

85 
CT2 
Total 

2 
3 

10

76 
45 

189 

1 
3 
8 

6 
10 
31 

22 
30 
90

223
151 
616 

Outbound 

Boarding

Route 

64 
68 
85 
CT2 
Total

# of 
Buses 

3 
2 
1 
3 
9 

Persons 

21 
5 
4 
11 
41 

# of
 Buses 

2 
1 
2 
3 
8 

Persons 

37 
13 
66 
19 

135 

# of 
Buses 

15 
23 
22 
32 
92 

Persons 

145
98
223
122 
588 

Alighting CT2 
Total

3 
3 

35 
35 

3 
3 

45 
45 

32 
32 

270 
270 

Source: Massachusetts Bay Transportation Authority, Fall 2012 

The EZRide, operated by the Charles River TMA, provides shuttle service 
between North Station, Kendall Square and Cambridgeport during weekday 
morning and evening.  Service is provided at 8-minute headways in each 
direction between 6:20 – 10:20AM and 3:00 – 7:24PM.  Stops for the EZRide are 
located on Main Street at the MBTA Kendall Square station 

3. Project Traffic  

a. Mode Share and Average Vehicle Occupancy 

Mode-share for residential and retail trips is based on the City of Cambridge’s 
Kendall Square Central Square Planning Study (K2C2).  The mode splits are 
presented in Table 3.a. The national Average Vehicle Occupancy (AVO) of 1.13 
for residential and 1.78 for retail are assumed based on the 2009 National 
Household Travel Survey.  The local AVO characteristics are based on 2006-2010 
American Community Survey data for the project location (Census tract 3524).  A 
local AVO of 1.26 for residential and 1.20 for retail are assumed. 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

Table 3.a 
Mode-Share 

Mode Residential Retail 

Automobile 32.0 % 31.0 % 

Transit 30.0 % 30.0 % 

Bicycle 10.0 % 8.0 % 

Walk 25.0 % 29.0 % 

Other 3.0 % 2.0 % 

To
ta

l 
R

et
ai

l 
R

es
id

en
tia

l

Source: Enhanced TDM mode share 2010-2013 City of Cambridge Kendall 

Square-Central Square Planning Study  

b. Trip Generation 

Trip generation estimates were developed based on Institute of Transportation 
Engineers (ITE) Trip Generation Manual (9th Edition) rates for Apartment (LUC 
220) and Retail (Shopping Center-LUC 820).  

ITE vehicle-trips were converted to person-trips by application of the national 
AVO for residential and retail while local AVOs were used to convert to vehicle-
trips, in accordance with the TP&T scoping letter.  

The resulting project trip generation by mode for the proposed project is 
summarized in Table 3.b.1. 

Table 3.b.1 
Project Trip Generation by Mode 


Other
 

Daily AM Peak PM Peak 

Entering 32 1 4 

Exiting 32 4 2 

Total 64 5 6 

Entering 12 0 1 

Exiting 12 0 1 

Total 24 0 2 

Entering 44 1 5 

Exiting 44 4 3 

88 5 8 

Vehicle Trips Transit Trips Bike Walk 

Daily AM Peak PM Peak Daily AM Peak PM Peak Daily AM Peak PM Peak Daily AM Peak PM Peak 

267 8 32 316 10 38 105 3 13 263 8 32 

267 33 17 316 39 21 105 13 7 263 32 17 

534 41 49 632 49 59 210 16 20 526 40 49 

157 4 13 183 5 15 49 1 4 177 5 15 

157 3 14 183 3 16 49 1 4 177 3 16 

314 7 27 366 8 31 98 2 8 354 8 31 

424 12 45 499 15 53 154 4 17 440 13 47 

424 36 31 499 42 37 154 14 11 440 35 33 

Total 848 48 76 998 57 90 308 18 28 880 48 80 
Estimates based on ITE 9th Edition LUC 220 (Apartments – 280 units) and LUC 820 (Shopping Center – 16.0 ksf) 

Daily trip generation in “trips per day” 

Peak hour trip generation in “trips per hour” 
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  Ames Street Residences 

Transportation Impact Study (TIS) 


As shown in Table 3.b.1, the project is expected to generate approximately 48 
new vehicle trips during the weekday morning and 76 trips during the weekday 
evening peak hours.  

As requested by TP&T in their Scoping Letter, a vehicle trip rate comparison was 
conducted to verify the AM and PM peak hour ITE trip rates with actual 
observed rates at a comparable residential building. Through discussions with 
the TP&T Department the approved location of 303 Third Street, a residential 
building with 482 units and 531 garage parking spaces, was selected for 
observations.  Morning, 7:30 AM – 9:30 AM, and evening, 4:30 PM – 6:30 PM 
peak period counts were conducted on Tuesday, April 29, 2014.  Table 3.b.2 
provides the observed trip rate data for the comparable residential development, 
303 Third Street. 

Table 3.b.2 
303 Third Street Trip Rate Data 

AM Peak Hour PM Peak Hour 

Trips 
Trip Rate 
(trip/unit) 

ITE Trip 
Rate* Trips 

Trip Rate 
(trips/unit) 

ITE Trip 
Rate* 

Entering 16 0.03 0.10 42 0.09 0.40 

Exiting 61 0.13 0.41 18 0.04 0.22 

VHB Observation 4/29/2014 
*Land Use Code 220 Apartment 

Assessment of actual vehicle trips generated by 303 Third Street shows that the 
ITE trip rates used to calculate the Ames Street Residences project generated trips 
is very conservative.  During both morning and evening peak periods, the rate of 
entering and exiting traffic at 303 Third Street is substantially lower (3-4 times 
lower) than what would result using standard ITE trip rates. 

c. Site Access 

As shown in Figure D.1, all vehicle access to the East Garage would be 
accommodated from the existing entrance on Broadway. Egress would be 
provided via the existing Broadway exit, and supported with an additional new 
egress-only drive that would connect the garage back to Ames Street (just north 
of 5 Cambridge Center). 

The existing loading dock at the west edge of the East Garage that serves 5 
Cambridge Center would be relocated to support the construction of the Project. 
Its new location would be positioned along the southwest face of the garage with 
access/egress via Ames Street.  This drive would serve the dual purpose of 
access/egress for the loading dock and egress only for the East Garage.  The new 
dock will include four bays, including a dedicated trash compactor and three 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

additional service bays.  This dock would serve both the existing 5 Cambridge 
Center facility and the proposed Ames Street Residences.   

Enhancing and promoting sustainable transportation is also an important 
objective for the City of Cambridge and changes to Ames Street support 
Cambridge’s policies to promote improved pedestrian and bicycle infrastructure 
within the City. As currently planned, the existing 4-lane Ames Street would be 
reconfigured to support implementation of dedicated bicycle infrastructure 
along the corridor between Main Street and Broadway. Current plans call for a 
buffered 2-way cycle track along the east side of Ames Street with on-street 
parking separating bike travel from vehicle travel. Additionally, the pedestrian 
sidewalk along the east side of Ames Street would be widened considerably, 
from its current width of 11 - 14 feet to approximately 15.5 feet. To support these 
changes, Ames Street would be narrowed to two travel lanes (one lane for each 
direction of travel). These changes would also require adjustments to sidewalks, 
accessible ramps, and traffic signalization at the intersections of Ames 
Street/Main Street and Ames Street/Broadway. The proposed reconfiguration of 
Ames Street, including its future geometric condition, is illustrated in Figure D.5. 

An alternate Ames Street layout, as illustrated in Figure D.6, has been proposed 
in addition to the City of Cambridge layout.  The alternate layout proposes 
bicycle lanes as opposed to a cycle track. 

Project-generated traffic was distributed through the study area based on the 
Kendall Square Central Square (K2C2) Critical Sums Analysis – Trip Distribution 
Report, Sub-Area 2 Map (August 2012).  The distributions are presented in Table 
3.d. 

Table 3.d 
Vehicular Trip Distribution 

Trip Assignment Residential Retail 

Main Street (To/From West) 21% 18% 

Vassar Street 14% 5% 

Ames Street (To/From South) 7% 9% 

Broadway (To/From Southeast) 14% 24% 

Third Street 26% 32% 

Broadway (To/From Northwest) 18% 12% 

Source: K2C2 Critical Sums Analysis – Trip Distribution Report Sub –Area Maps, August 2012. 

The percentage distribution of residential and retail trips is shown in Figure 
3.d.1, and the resulting project generated vehicle trips are shown in Figure 
3.d.2&3. 
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All site trips will be routed to the Cambridge Center East Garage entrance along 
Broadway.  Although there is on-street metered parking available for retail 
customers, this option is not always available and therefore the conservative 
assumption was made that all patrons will use the garage. Residents and retail 
customers exiting the site will choose the exit most suited to their trip 
destination. 

d. Servicing and Deliveries 

The residential component of the proposed mixed-use project will generate 
limited numbers of delivery trips over the course of a typical day. Typical 
deliveries will include mail and trash collection for the building as a whole.  

Although it is expected that deliveries for the retail component will be relatively 
limited, in light of the limited amount of retail space, deliveries will be scheduled 
for off-peak traffic periods.  Property management staff will be assigned to 
oversee operations and manage the scheduling. 

Trash will be managed and contained within a single location on the ground 
level of the site.  Typically, residential trash will be picked up two times per 
week, but additional pick up may be scheduled if needed for the retail 
component. 

All delivery vehicles will be staged on-site at the relocated loading bays, using 
the new alleyway between the project site and 5 Cambridge Center.  The loading 
dock is sized to fit a single unit truck. 

4. Background Traffic  

In accordance with the TP&T Scope, background traffic growth reflecting 
regional growth was assumed to occur at 0.5 percent per year for five years to the 
2019 future year condition.  In addition, trips associated with specific planned 
projects in the area of the project site have been incorporated into the future 2019 
analysis, as follows:  

 Broad Institute Expansion 
 Courthouse Redevelopment 
 17 Cambridge Center (BioGen) 
 300 Massachusetts Avenue 
 Novartis R&D Expansion at 181 Massachusetts Avenue 
 650 Main Street Office/R&D Development Project 
 North Point – Parcel N and One and Two Earhart 
 Maple Leaf at 23 East Street (assumed no trips in Project Study Area) 
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  Ames Street Residences 
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 1 Education Street (assumed no trips in Project Study Area) 
 159 First Street (included in Bent Street Development TIS) 
 22 Water Street 
 Bent Street Development 
 Alexandria Center at Kendall Square (Binney Street Project) 

5. Traffic Analysis Scenarios 

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

a. Existing (2014) Condition 

The existing condition analysis is based on existing vehicle, bicycle and 
pedestrian counts at the study area intersections (see Section 2). 

b. Build (2014) Condition 

The build condition assumes full occupancy of 280 residential units and 16,000 
SF of ground-floor retail.  Project-generated traffic (see Section 3) was added to 
the study area to create the 2014 build networks shown in Figure 5.b.1&2. As 
part of the Ames Street Residence construction, the existing Garage entrance 
along Ames Street will be eliminated and vehicles will only be able to exit onto 
Ames Street with the project in place. Volume shifts to account for this change 
are reflected in the build condition. As requested in the TP&T TIS Scoping Letter, 
the new connection at the Broadway and Third Street intersection to Main Street 
has been implemented into the build condition.  

c. Future (2019) Condition with Cycle Track 

Traffic volumes for this scenario include future background growth and other 
developments (as described above), as well as project trips, and off-site roadway 
improvements are presented in Figures 5.d.1 and 5.d.2. 

The City of Cambridge will be redesigning Ames Street in conjunction with the 
project and these changes to Ames Street are reflected in the Future (2019) 
Condition with Cycle Track. Ames Street at the northbound approach with 
Broadway will be a shared left and right turn lane.  Ames Street at the 
southbound approach with Main Street will be one general purpose lane.  These 
changes are to accommodate the addition of a two-way cycle track along the 
stretch of Ames Street from Main Street to Broadway on the east side.  

Bicycle signal timings were implemented in this condition to allow for protected 
bicycle movements for the Ames Street cycle track.  At the intersection of 
Broadway and Ames Street a bicycle phase of 24 seconds (7 seconds green time, 3 
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seconds yellow time, and 14 seconds red time) was implemented.  At the 
intersection of Main Street and Ames Street a bicycle phase of 28 seconds (7 
seconds green time, 3 seconds yellow time, and 14 seconds red time) was 
implemented.  The bicycle phasing times were estimated based on the MUTCD – 
Interim Approval for Optimal Use of a Bicycle Signal Face issued by the FHWA 
on December 24, 2013.  Due to the signal coordination along the Main Street and 
Broadway corridors, the intersection offsets were optimized to account for the 
retimings. 

d. Future (2019) Condition with Buffered Bike Lanes 

Traffic volumes for this scenario include future background growth and other 
developments (as described above), as well as project trips, and off-site roadway 
improvements are presented in Figures 5.d.1 and 5.d.2. 

An alternative Ames Street design has been analyzed for the future condition 
with buffered bike lanes.  Ames Street will approach Broadway in the 
northbound direction with two lanes, one left-turn and one right-turn lane, with 
a bike lane in the middle.  Ames Street in the southbound approach will contain 
two lanes, one right-turn only and one thru/left-turn, with a bike lane between 
the two lanes.  
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6. Vehicle Capacity Analysis 

Synchro 7 software is used to determine the vehicle level of service (VLOS) for 
the seven study intersections.  Synchro software is based on the 2000 Highway 
Capacity Manual.   

Results for the 2014 Existing, 2014 Build, Future (2019) Condition with Cycle 
Track, and Future (2019) Condition with Buffered Bike Lanes conditions are 
shown in Tables 6.a.1 and Table 6.a.2 for the AM and PM peak hours, 
respectively. 
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  Ames Street Residences 
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Table 6.a.1 
Intersection Level of Service – AM Peak Hour 

2014 Existing 
Condition 

2014 Build 
Condition 

2019 Future Condition
 with Cycle Track 

2019 Future Condition 
with Buffered Bike Lanes 

Intersection Approach 
V/C 

Ratio Delay VLOS 
V/C 

Ratio Delay VLOS 
V/C 

Ratio Delay VLOS 
V/C 

Ratio Delay VLOS 

EB 0.76 41.0 D 0.77 41.2 D 0.97 55.8 E 0.97 55.8 E 

Broadway / Galileo 
Galilei Way 
(Signalized) 

WB 

NB 

SB 

>1.0 

0.81 

>1.0 

>80.0 

35.5

>80.0 

F 

D 

F 

>1.0 

0.81 

>1.0 

>80.0 

33.8 

>80.0 

F 

C 

F 

>1.0 

0.86 

>1.0 

>80.0 

35.9

>80.0 

F 

D 

F 

>1.0 

0.86 

>1.0 

>80.0 

37.2 

>80.0 

F 

D 

F 

Overall >1.0 69.3 E >1.0 >80.0 F >1.0 >80.0 F >1.0 >80.0 F 

EB 0.41 20.0 B 0.41 20.0 C 0.65 24.5 C 0.65 24.5 C 

Main Street / Galileo 
Galilei Way 
(Signalized) 

WB 

NB 

SB 

0.31 

0.48 

0.69 

28.3

22.7

23.9 

C 

C 

C 

0.33 

0.48 

0.69

26.2 

22.8 

30.5 

C 

C 

C 

0.43 

0.58 

>1.0

4.1 

24.9

 28.8 

A 

C 

C 

0.43 

0.58 

>1.0 

27.9 

24.9 

42.4 

C 

C 

D 

Overall 0.54 23.5 C 0.54 25.6 C 0.85 22.8 C 0.85 32.1 C 

EB 0.79 24.7 C 0.82 27.2 C >1.0 >80.0 F 0.97 48.9 D 

Main Street / Ames 
Street 

WB 

NB 

0.15 

0.83 

11.6

52.0 

B 

D 

0.20 

0.82 

12.1

49.0 

B 

D 

0.36 

>1.0

25.2 

>80.0 

C 

F 

0.23 

1.00

12.5 

>80.0 

B 

F 
(Signalized) SB 0.73 40.0 D 0.73 43.3 D >1.0 >80.0 F >1.0 79.4 E 

Overall 0.81 34.1 C 0.82 34.1 C >1.0 >80.0 F 1.00 60.3 E 

EB 0.76 20.5 C 0.74 22.3 C >1.0 >80.0 F 0.82 21.1 C 
Broadway / Ames 
Street 
(Signalized) 

WB 

NB 

0.86 

0.41 

40.4 

32.1 

D 

C 

0.86 

0.43

43.0 

33.9 

D 

C 

>1.0 

>1.0 

>80.0 

>80.0 

F 

F 

>1.0 

0.47

48.4

 34.4 

D 

C 

Overall 0.61 30.9 C 0.59 32.7 C >1.0 >80.0 F 0.72 35.3 D 

EB 0.73 20.6 C 0.77 21.3 C >1.0 30.3 C >1.0 41.8 D 
Broadway / Third  
Street 
(Signalized) 

WB 

SB 

>1.0 

0.60 

>80.0 

40.1

F 

D 

>1.0 

0.70 

>80.0 

42.1 

F 

D 

>1.0 

0.89 

>80.0 

59.0 

F 

E 

>1.0 

0.89 

>80.0 

59.0 

F 

E 

Overall 0.85 55.9 E 0.90 55.8 E >1.0 >80.0 F >1.0 >80.0 F 

Ames Street/ 
Cambridge Center 
East Garage/ 
New Alleyway 
(Unsignalized) 

WB 0.03 17.1 C 0.13 17.7 C 0.15 20.0 C 0.15 20.0 C 

Broadway/ 
Cambridge Center 
East Garage 
(Unsignalized) 

NB 0.04 37.2 E 0.18 45.3 E 0.21 >50.0 F 0.22 >50.0 F 

n/a 
Demand 
Delay 
VLOS 

Under existing conditions the site driveways are currently not in use and therefore not applicable. 
Vehicular demand on critical approach 
Average delay expressed in seconds per vehicle 
Vehicular level of service 
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Table 6.a.2 
Intersection Level of Service– PM Peak Hour 

Intersection Approach 

2014 Existing 
Condition 

V/C 
Ratio Delay VLOS 

2014 Build 
Condition 

V/C 
Ratio Delay VLOS 

2019 Future Condition 
with Cycle Track 

V/C 
Ratio Delay VLOS 

2019 Future Condition 
with Buffered Bike Lanes 
V/C 

Ratio Delay VLOS 

EB >1.0 54.1 D >1.0 54.2 D >1.0 70.5 E >1.0 70.5 E 

Broadway / Galileo 
Galilei Way 
(Signalized) 

WB 

NB 

SB 

>1.0 

0.85 

>1.0 

>80.0 

37.7

>80.0 

F 

D 

F 

>1.0 

0.85 

>1.0 

>80.0 

37.7

>80.0 

F 

D 

F 

>1.0 

0.96 

>1.0 

>80.0 

37.3 

>80.0 

F 

D 

F 

>1.0 

0.96 

>1.0 

>80.0 

36.7 

>80.0 

F 

D 

F 

Overall 0.91 70.9 E 0.91 70.9 E >1.0 >80.0 F >1.0 >80.0 F 

EB 0.77 25.6 C 0.77 25.7 C >1.0 76.9 E >1.0 76.9 E 

WB 0.22 25.9 C 0.23 24.1 C 0.28 4.0 A 0.28 25.7 CMain Street /
 
Galileo Galilei Way NB 0.79 34.2 C 0.79 34.5 C 0.94 50.7 D 0.94 50.7 D 

(Signalized)
 SB 0.54 36.2 D 0.54 36.2 D 0.75 8.9 A 0.75 37.4 D 

Overall 0.78 31.4 C 0.78 31.2 C >1.0 41.8 D >1.0 52.4 D 

EB 0.72 23.6 C 0.77 26.5 C >1.0 >80.0 F 0.91 40.2 D 

Main Street / Ames 
Street 

WB 

NB 

0.25

0.75 

14.0 

40.1

B 

D 

0.32 

0.75 

14.9 

40.5

B 

D 

0.60

>1.0 

34.8 

>80.0 

C 

F 

0.33

0.83 

15.1 

47.5 

B 

D 
(Signalized) SB 0.65 34.4 C 0.60 33.4 C >1.0 >80.0 F 0.70 37.5 D 

Overall 0.73 29.3 C 0.76 29.7 C >1.0 >80.0 F 0.88 37.9 D 

EB 0.73 27.5 C 0.74 27.5 C >1.0 >80.0 F 0.82 30.5 C 
Broadway / Ames 
Street 
(Signalized) 

WB 

NB 

>1.0 

0.51 

63.7 

48.2

E 

D 

>1.0 

0.55 

66.9 

54.7

E 

D 

>1.0

>1.0 

>80.0 

>80.0 

F 

F 

>1.0

0.64 

>80.0 

77.2 

F 

E 

Overall 0.68 46.9 D 0.66 49.2 D >1.0 >80.0 F 0.79 78.6 E 

EB 0.86 36.1 D 0.89 37.6 D >1.0 33.8 C >1.0 52.6 D 
Broadway / Third  
Street 
(Signalized) 

WB 

SB 

0.81 

>1.0 

34.3

>80.0 

C 

F 

0.81 

>1.0 

34.7

>80.0 

C 

F 

0.88 

>1.0 

39.4 

>80.0 

D 

F 

0.88 

>1.0 

39.4 

>80.0 

D 

F 

Overall 0.94 57.4 E 0.98 68.8 E >1.0 >80.0 F >1.0 >80.0 F 

Ames Street/ 
Cambridge Center 
East Garage/ 
New Alleyway 
(Unsignalized) 

WB 0.23 33.0 D 0.53 37.8 E 0.92 >50.0 F 0.46 36.5 E 

Broadway/ 
Cambridge Center 
East Garage 
(Unsignalized) 

NB >1.0 >50.0 F >1.0 >50.0 F >1.0 >50.0 F >1.0 >80.0 F 

n/a 
Demand 
Delay 
VLOS 

Under existing conditions the site driveways are currently not in use and therefore not applicable. 
Vehicular demand on critical approach 
Average delay expressed in seconds per vehicle 
Vehicular level of service 

Under existing and build conditions, the signalized intersections of Main 
Street/Vassar Street and Main Street/Ames Street operate at an overall VLOS C 

Transportation Impact Study TIS Ames Street 
12168.00 42 



                                        
  
 
 

 

   
 

 
 

 
  

 

 
 

    
 

 

 

 

    

 

 
 

  
 

 
     

  
 

 
 

    

 

    

  Ames Street Residences 

Transportation Impact Study (TIS) 


during the AM and PM peak hours. The intersection of Broadway and Galileo 
Galilei Way operates at an overall VLOS E during both the morning and evening 
peak hour and with the edition of the proposed project trips (8 morning trips and 
12 evening trips), the VLOS degrades to a VLOS F during the morning peak hour 
and maintains an overall VLOS E during the evening peak hour.  Broadway and 
Ames Street operates at an overall VLOS C during the existing and build 
morning conditions and VLOS D during the existing and build evening 
conditions.  

Broadway at Third Street operates at an overall VLOS E during the morning and 
evening peak hours under existing and build conditions. 

The two analyzed future conditions, Cycle Track and Buffered Bike Lane operate 
at similar VLOS except at the intersections of Main Street and Ames Street and 
Broadway and Ames Street.  This is due to the differences in the roadway 
concepts illustrated in Figures D.5 and D.6. The future condition with a two-
way Cycle Track along Ames Street between Broadway and Main Street 
degrades the two intersections to an overall VLOS F for the morning and evening 
peak hours. The cycle track requires the addition of a bicycle phase which takes 
away green time from the vehicle movements, degrading the VLOS for all 
approaches. 

The future condition with Buffered Bike Lanes allows for the phasing and 
timings at these two intersections to remain the same through all conditions. 

During the morning peak hour the Cambridge Center East garage driveway 
exiting onto Broadway operates at VLOS E under existing and build conditions 
and during the evening peak hour the driveway operates at VLOS F under 
existing and build conditions.  Under future conditions the driveway approach 
operates at a VLOS F for both morning and evening peak hours. This is due to 
the heavy volumes heading eastbound on Broadway allowing very few gaps for 
vehicles to exit the garage. 

The garage driveway approaching Ames Street operates at VLOS C under all 
analyzed conditions during the morning peak hour. The approach operates at 
VLOS D during the evening peak under existing conditions, and with the 
addition of 16 project trips degrades to a VLOS E during the build condition. 

7. Queue Analysis 

Queue analysis was performed in conjunction with the level-of-service analysis.  
Table 7.a.1 and 7.a.2 present results for the modeled average queues for each 
scenario for the AM Peak and PM Peak hours, respectively. 
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Table 7.a.1: Intersection Queue Analysis - AM Peak Hour 
Future with 

Future with Buffered Bike 
Intersection Approach 

EBL 
Modeled1 

4 
Build1 

4 
Cycle Track2 

5 
Lanes2 

5 
EBT 6 6 7 7 
WBL 4 4 5 5 

 Broadway / Galileo 
Galilei Way 
(Signalized) 

WBT 
NBL 
NBT 
SBL 

6 
2 
3 
4 

6 
2 
3 
4 

3 
2 
4 
5 

7 
2 
4 
5 

SBT 11 11 19 19 
SBR 6 7 9 9 
EBL 2 2 4 4 
EBT 4 4 5 5 

Main Street / Galileo 
Galilei Way 
(Signalized) 

WBL 
WBT 
NBT 
SBL 

2 
5 
4 
1 

3 
4 
4 
1 

1 
1 
4 
1 

3 
6 
4 
1 

SBT 5 6 3 5 
SBR 4 5 11 7 
EBT 6 6 16 7 

Main Street / Ames 
Street 

WBT 2 
NBT 6 

2 
6 

3 
11

2 
7 

(Signalized) SBT 2 2 10 2 
SBR 3 3 n/a 5 
EBT 7 3 12 8 

Broadway / Ames Street 
(Signalized) 

WBL 3 
WBT 12 
NBL 3 

2 
11 
3 

4 
18
11

3 
14 
3 

NBR 1 1 n/a 1 
EBL 6 6 9 9 
EBT 2 2 1 2 

Broadway / Third Street WBT 15 15 18 18 
(Signalized) SBL 4 n/a n/a n/a 

SBT n/a 5 6 6 
SBR 4 3 5 

1= 2014  2 = 2019 
n/a – Lane group does not exist in the analyzed condition 
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Table 7.a.2: Intersection Queue Analysis - PM Peak Hour 
Future with 

Future with Buffered Bike 
Intersection Approach 

EBL 
Modeled1 

5 
Build1 

5 
Cycle Track2 

7 
Lane2 

7 
EBT 7 7 7 7 
WBL 6 6 7 7 

Broadway / Galileo 
Galilei Way 
(Signalized) 

WBT 
NBL 
NBT 
SBL 

8 
4 
7 
3 

8 
4 
7 
3 

9 
4 
9 
4 

9 
4 
9 
3 

SBT 7 7 10 9 
SBR 5 5 9 9 
EBL 6 6 13 13 
EBT 4 5 6 6 

Main Street / Galileo 
Galilei Way 
(Signalized) 

WBL 
WBT 
NBT 
SBL 

2 
3 
7 
1 

2 
3 
7 
1 

1 
1 
8 
1 

2 
4 
8 
1 

SBT 8 8 4 9 
SBR 6 6 3 7 
EBT 8 9 18 12 

Main Street / Ames 
Street 

WBT 
NBT 

2 
6 

3 
6 

4 
11

3 
7 

(Signalized) SBT 5 4 15 5 
SBR 4 3 n/a 4 
EBT 8 8 12 9 

Broadway / Ames Street 
(Signalized) 

WBL 
WBT 
NBL 

3 
15 
3 

3 
15 
4 

2 
25
20

3 
20 
4 

NBR 1 1 n/a 2 
EBL 7 7 10 9 
EBT 7 8 7 9 

Broadway / Third Street 
(Signalized) 

WBT 
SBL 

8 
12 

9 
n/a 

9 
n/a

9 
n/a 

SBT n/a 14 18 18 

1 SBR 4 3 6 6 

1 = 2014 2 = 2019 
n/a - Lane group does not exist in the analyzed condition 

The queue analysis results presented in the above tables corresponds to the level 
of service analyses conducted for the study area intersections. Accurate queue 
observations could not be observed as the counts used are dated October 2010 
and grown to 2014 volumes. 

8. Residential Street Volume Analysis 

All streets in the study area have less than one-third abutting residential land 
use, and therefore no residential street analysis is presented.  
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9. Parking Analysis 

As requested in the TP&T TIS Scoping Letter, a parking study has been 
conducted for the Kendall Square Urban Renewal Area Cambridge Center East, 
West, and North Garages. The study includes a shared parking analysis that 
quantifies existing and proposed parking activity in all three Cambridge Center 
Garages using existing parking data.  Hourly parking data were collected as part 
of the Kendall Square Urban Renewal Area, 2013 Traffic Count Program and Trip 
Generation Analyses conducted by Fay, Spofford, & Thorndike (FST) Engineers. 
Occupancy counts were conducted the week of May 13, 2013 to May 17, 2013 and 
are compiled in the Appendix.  The parking needs of the proposed Ames Street 
Residences building will be met in the Cambridge Center East Garage. 

a. Existing Parking Data 

As previously noted, Kendall Square Urban Renewal area contains three shared 
parking garages for employees, residents, and visitors to the area totaling 2,748 
parking spaces. 

Cambridge Center East Garage which contains a total of 844 parking spaces is a 
commercial parking facility that provides parking for tenant employees who 
lease monthly parking and transient parkers.  The basement level of the garage is 
reserved for Marriott Hotel valet use. 
Cambridge Center West Garage, the smallest of the three, containing 734 parking 
spaces for monthly and transient parkers. 
Cambridge Center North Garage is the largest of the three parking facilities 
containing 1,170 for monthly and transient parkers. 

Table 9.a.1 presents the existing daytime and nighttime peak occupancy of each 
garage.  None of the parking garages are currently over capacity based on the 
average weekday observations in May 2013. 

Table 9.a.1 
Existing Parking Supply and Peak Hour Occupancy 

Daytime 

Garage 
Parking 
Supply 

Peak 
Hour 

Demand 
Daytime 

Demand/Capacity 

Overnight 
Peak Hour 
Demand 

Overnight 
Demand/Capacity 

Cambridge Center East Garage 844 668 79% 69 8% 

Cambridge Center West Garage 734 507 69% 57 8% 

Cambridge Center North Garage 1,170 971 83% 109 9% 

Total 2,748 2,146 78% 235 9% 
Source: FST Kendall Square Urban Renewal Area 
2013 Traffic Count Program and Trip Generation Analyses 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

Note from Table 9.a.1 that collectively, the three Cambridge Center Garages 
generally operate at approximately 78 percent of their capacity during weekdays 
(mid-day).  Overnight, demand reduces considerably, with only demand 
registering at about 9 percent of total capacity.  Specifically, the East Garage 
tends to yield similar ratios of demand versus capacity as all three garages 
combined – with availability both during the day and overnight. 

b. Ames Street Residences Project Parking Demand 

The Cambridge Center East Garage, which occupies a portion of the site, will 
accommodate the parking needs of the project. The garage will undergo 
renovations through the construction of the Ames Street Residences and a 
portion of the garage will be demolished, resulting in a loss of approximately 40 
spaces, thereby reducing the capacity to 804 spaces.  Although these spaces will 
be lost, the garage will be able to accommodate the 140 spaces required the new 
development with very minimal impact to existing operations.  This is due 
mostly to the fact that this project will generate primarily residential parking 
demand, whose peak demand characteristic occurs overnight when overall 
Cambridge Center parking demands are very low. 

The estimated parking demand for the project is based on the Kendall Square 
Central Square (K2C2) parking requirements of 0.5 spaces per 1000 sf of retail 
development and 0.5 spaces per unit for residential developments. The estimated 
project parking demand is shown in Table 9.b.1. 

Table 9.b.1 
Ames Street Residences Parking 

Use Size Parking Ratio Parking Demand 

Residential 280 units 0.5 140 

Retail Space 

Total

16.0 KSF 

-

0.5 

-

8 

148 

This analysis estimates that when the building is fully occupied, 140 residences 
and 8 employees or visitors of the retail will park in the Cambridge Center East 
Garage.  This is a conservative estimate due to the proximity of Kendall Square 
station although according to 2006-2010 American Community Survey data for 
the project location (Census tract 3524) about 50% of all households own or have 
a car available for them to use.  It is assumed that during the daytime peak 
demand all retail employees/customers will be parked in the garage as well as a 
portion of the residents. Residential daytime parking demand was determined 
via an assessment of other similar residential uses, including 303 Third Street in 
Cambridge and other similar residential developments in Boston, including 1330 
Boylston Street and Trilogy, both of which are located in the Fenway.  Based on 
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these reviews, we believe that about 50 percent of all residential vehicles would 
exit the facility during the week during the day by the time the garage reaches 
peak occupancy (which tends to occur at about 11:30 AM). Therefore a total of 
approximately 70 vehicles associated with the Project would be parking in the 
Cambridge Center Garage during the daytime peak. Overnight parking demand 
for the Project was estimated to be 100 percent, or 140 vehicles; no overnight 
parking will be needed for retail and all 140 parking spaces would be utilized by 
residents of the Project.  Table 9.b.2 shows the peak daytime and nighttime 
parking demand of the Ames Street Residences. 

Table 9.b.2 
Ames Street Residences Parking Demand 

Garage 

Daytime 
Parking 
Demand 

Overnight 
Parking 
Demand 

Residences 70 140 

Retail 8 0 

Total 78 140 

c.	 Future Area Wide Parking Demand 

In order to estimate the impacts of the Ames Street Residences’ parking demand 
on the parking supply, an understanding of the future parking needs within 
Kendall Square has also been studied and quantified.  Future developments 
proposing to use the Cambridge Center garages to fulfill parking needs are listed 
below. 

 Broad Institute Expansion – Located at 75 Ames Street, directly across 
the street from Ames Street Residences, the development is 
approximately 246,000 sf of research and development and 
approximately 4,000 sf of ground floor retail/restaurant space.  The 
project is estimated to generate 652 daily vehicle trips (326 entering, 326 
exiting), 88 morning peak hour vehicle trips (72 entering, 16 exiting), 
and 82 evening peak hour vehicle trips (14 entering, 68 exiting).  It is 
assumed that all vehicle trips will be using the Cambridge Center West 
Garage for their on-site parking. 

 17 Cambridge Center (BioGen) – Located at 17 Cambridge Center, the 
developments is approximately 169,000 sf of office and research and 
development space with a daycare on the first floor.  The project is 
estimated to generate 394 daily vehicle trips (197 entering, 197 exiting), 
59 morning peak hour vehicle trips (49 entering, 10 exiting), and 52 
evening peak hour vehicle trips (8 entering, 44 exiting).  It is assumed 
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  Ames Street Residences 

Transportation Impact Study (TIS) 


that all vehicle trips will be using the Cambridge Center North Garage 
for their parking. 

Table 9.c.1 and 9.c.2 show the future daytime and overnight parking demand of 
the three Cambridge Center garages to reflect the full utilization by the 
developments without the Ames Street Residences.  Peak parking demands were 
generated by establishing parking rates based on the amount of total square 
footage in these buildings and comparing those programmatic summarizes to 
other uses that are currently accommodated within these same parking facilities. 

Table 9.c.1 
Future Parking Supply and Peak Hour Occupancy – Daytime Peak 

17 
Broad Cambridge 

Parking Existing Institute Center Total Daytime Peak 
Garage Supply Demand Expansion (BioGen) Demand Occupancy 

Cambridge Center East Garage 844 668 0 0 668 79% 

Cambridge Center West Garage 734 507 150 0 657 90% 

Cambridge Center North Garage 1,170 971 0 90 1,061 91% 

Total 2,748 2,146 150 90 2,386 87% 

Table 9.c.2 
Future Parking Supply and Peak Hour Occupancy – Overnight Peak 

17 

Garage 
Parking 
Supply 

Existing 
Demand 

Broad 
Institute 

Expansion 

Cambridge 
Center 

(BioGen) 
Total 

Demand 

Nighttime 
Peak 

Occupancy 

Cambridge Center East Garage 844 69 0 0 69 8% 

Cambridge Center West Garage 734 57 0 0 57 8% 

Cambridge Center North Garage 1,170 109 0 0 109 9% 

Total 2,748 235 0 0 235 9% 

Tables 9.c.3 and 9.c.4 show the impacts of the Ames Street Residences parking 
demand, presented in the previous section, on the future parking within Kendall 
Square. 
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  Ames Street Residences 
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Table 9.c.3 
Ames Street Residences Parking Impacts – Daytime Peak 

Future Area Ames Street Total Future AM Peak 

Garage 
Parking 
Supply 

Wide Parking 
Demand 

Parking 
Demand 

Parking 
Demand 

Hour 
Occupancy 

Cambridge Center East Garage 804 668 78 746 93% 

Cambridge Center West Garage 734 657 0 657 90% 

Cambridge Center North Garage 1170 1,061 0 1,061 91% 

Total 2,708 2,386 78 2,451 91% 

Table 9.c.4 
Ames Street Residences Parking Impacts – Nighttime Peak 

Future Area Ames Street Total Future AM Peak 

Garage 
Parking 
Supply 

Wide Parking 
Demand 

Parking 
Demand 

Parking 
Demand 

Hour 
Occupancy 

Cambridge Center East Garage 804 69 140 209 26% 

Cambridge Center West Garage 734 57 0 57 8% 

Cambridge Center North Garage 1170 109 0 109 9% 

Total 2,708 235 140 375 14% 

As shown in Tables 9.c.3 and 9.c.4, anticipated parking demand generated by the 
Project is expected to impact only the East Garage.  With the Project fully 
occupied, the East Garage is expected to operate on weekdays with a demand 
that is representative of about 91 percent of total capacity.  During the evening, 
the overnight demand will still be quite low, running at about 26 percent of total 
capacity.  The West and North Garages typical operations would not be directly 
impacted by the implementation of the proposed Ames Street Residences Project. 

10.   Transit Analysis 

The Project is expected to generate 57 new transit trips (15 entering, 42 exiting) 
during the AM peak-hour and 91 new transit trips (54 entering, 37 exiting) 
during the PM peak hour. 

Based on the 2006 – 2010 American Community Survey data from this location, it 
is expected that approximately 39% of residents who use transit will use subway 
or railway and 61% will use bus to commute to work.  Data shows that persons 
using transit to travel for work/retail purposes in this area will have an 
81%/19% split between subway/railway and bus services.  The resulting 
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assignment of project transit trips is presented in Table 10.a, which indicates that 
during the peak hour commute the Project will result in approximately 25 – 48 
trips on the Red Line and approximately 32 – 42 trips by bus. 

Table 10.a 
Project Transit Trip Assignment 

Morning Peak Evening Peak 

In Out Total In Out Total 

Subway (Red Line) 4 15 19 14 8 22 
Buses (all) 6 24 30 24 13 37

Residential 
Total 10 39 49 38 21 59 

Subway (Red Line) 4 2 6 12 13 25 
Buses (all) 1 1 2 3 3 6

Retail 
Total 5 3 8 15 16 31 

Subway (Red Line) 8 17 25 26 21 47 
Total Buses (all) 7 25 32 27 16 43 

Total 15 42 57 53 37 90 

The Red Line is accessible at Kendall Square station within ¼ mile of the Project 
site.  All residents and retail patrons/employees taking the subway are assumed 
to use the Kendall Square station.  With a combined Red Line headway of 4.5 
minutes, equivalent to just over 13 trains per peak hour direction, the project 
would be expected to add an average of less than 1 rider per train during the 
morning peak and approximately 1 rider during the evening peak if trips are 
distributed evenly between inbound and outbound trains. 

The impacts of project trips to Red Line volume/capacity operations during the 
peak hours are presented in Table 10.b.  The addition of project trips is expected 
to result on only minor changes in volume/capacity ratios, confirming that there 
will be no real impact to the Red Line.  It is important to note that this analysis 
may not represent true peak hour experiences due to the lack of availability of 
2013 data and the inability to measure the bunching of trains and irregularity of 
arrivals throughout the peak hours. 
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Table 10.b 
Red Line Capacity Analysis – Peak Load/Peak Direction 

AM Peak PM Peak 

Segment Capacity 
Existing 

Ridership 
Existing 

V/C 
Project 
Trips 

Build 
Ridership Build V/C 

Existing 
Ridership 

Existing 
V/C 

Project 
Trips 

Build 
Ridership Build V/C 

Entering Kendall 
(inbound) 13,026 9,524 0.73 4 9,528 0.73 4,033 0.31 13 4,046 0.31 

Exiting Kendall 
(Inbound) 13,026 8,514 0.65 9 8,523 0.65 5,469 0.42 10 5,479 0.42 

Entering Kendall 
(outbound) 13,026 4,784 0.37 4 4,788 0.37 8,094 0.62 13 8,107 0.62 

Exiting Kendall 
(outbound) 13,026 3,120 0.24 8 3,128 0.24 8,821 0.68 11 8,832 0.68 

Source: MBTA Capacity/Ridership Data 

Each bus route operates with approximately 25-minute headways during the 
peak hours, together providing service every 6-7 minutes along Main Street. 
Distribution of the new transit trips between the four bus routes over the course 
of the hour will result in up to one additional inbound (towards Kendall Square) 
rider per bus and two additional outbound riders per bus during the AM peak. 
During the evening peak, there will be two addition inbound riders and one to 
two additional outbound riders per bus.  The addition of project trips is expected 
to result in unnoticeable changes in volume/capacity ratios, confirming that 
there will be no real impact to the bus routes. 

11. Pedestrian Analysis 

Pedestrian volumes are presented previously in Section 2.c, and are shown in 
Figure 2.c.3&4. 

The results of pedestrian level-of-service (PLOS) analysis at intersection 
crosswalks are presented in Table 11.a for signalized intersections during both 
the morning and evening peak conditions.  Equations 18-5 from the Highway 
Capacity Manual 2000 have been used to determine the delays at signalized 
intersections in the study area.   

Pedestrian level-of-service at signalized intersections is dictated by the portion of 
the signal cycle dedicated to pedestrian crossings.  Accordingly, increasing 
pedestrian volumes does not alter pedestrian level of service at signalized 
intersections, and no changes in PLOS are projected under build or future 
conditions except at the intersection of Third Street at Broadway which is to be 
redesigned to connect Third Street to Main Street in the southbound direction.  It 
is assumed that the walk time and cycle length at this intersection will not 
change from existing conditions and therefore PLOS will remain consistent.  The 
presence of concurrent pedestrian phases results in good PLOS at most locations. 
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Within and around the Project site, pedestrian facilities will be designed to meet 
appropriate safety and accessibility standards. 

Table 11.a 
Signalized Intersection - Pedestrian Level of Service Summary  

AM Peak Hour PM Peak Hour 
Future with Future Future with 

Intersection Crosswalk 
Existing 

2014 Build 2014 
CT 

2019 
BBL 
2019 

Existing 
2014 Build 2014 

Future with 
CT 2019 

BBL 
2019 

East D D D D D D D D 
Galileo Galilei Way at 
Broadway 

West 
North 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

D 
D 

South D D D D D D D D 
East C C C C C C C C 

Vassar Street at Main Street 
West 
North 

C 
C 

C 
C 

C 
C 

C 
C 

C 
B 

C 
B 

C 
B 

C 
B 

South C C C C B B B B 
East D D D D D D D D 

Ames Street at Main Street 
West 
North 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

D 
C 

South C C C C C C C C 
East D D D D D D D D 

Ames Street at Broadway West D D D D D D D D 
South C C D C C C D C 
East D D D D D D D D 

Third Street at Broadway West D D D D D D D D 
North C C C C C C C C 

12. Bicycle Analysis 

The project site is well-served by several bicycle facilities in the study area.  
Ames Street, Broadway, Galileo Galilei Way, and Main Street provide dedicated 
bicycle lanes.  The City has plans to incorporate a multi-use path and a cycle 
track within the study area along Galileo Galilei Way and Binney Street.  The 
Proponent will work with the City to determine the best design for Ames Street 
as the Project progresses.  Three Hubway bicycle stations are located within the 
study area. A 25 space Hubway station is located south along Vassar Street near 
the intersection of Main Street / Vassar Street at Galileo Galilei Way.  Two 
stations are located near the Kendall/MIT Redline station.  One on the northern 
side of Main Street with 19 bike spaces available and the other near the 
intersection of Broadway and Third Street with 15 available bike spaces. 
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Transportation Impact Study (TIS) 

Conflicting vehicle turning movements at the study area intersections are 
presented previously in Figure 2.c.4&5.  These volumes are summarized in 
Table 12.a for Existing 2014, Build 2014, and Future 2019 conditions. 

Table 12.a 
Conflicting Bicycle/Vehicle Movements at Study Intersections 

Conflicting Vehicle Movements 

Intersection 
Time 
Period 

Bicycle 
Direction 

Existing Peak 
Hour Bicycle 

Volume 

Existing 2014 
Right 
Turna 

Left 
Turnb 

Build 2014 
Right 
Turna 

Left 
Turnb 

Future 2019 
Right 
Turna 

Left 
Turnb 

Galileo Galilei Way at AM EB 321 85 115 85 115 87 130 
Broadway WB 18 20 140 20 140 22 187 

NB 24 80 130 80 130 83 143 
SB 36 170 65 170 65 204 69 

PM EB 27 65 150 65 150 67 171 
WB 230 25 160 25 160 30 185 
NB 20 95 85 95 85 104 116 
SB 25 130 130 130 130 209 142 

Vassar Street at AM EB 87 55 75 55 80 56 89 
Main Street WB 9 45 125 45 125 46 189 

NB 39 115 30 116 30 130 32 
SB 67 275 60 275 60 413 62 

PM EB 26 50 60 50 63 51 69 
WB 65 30 265 30 265 31 394 
NB 49 175 30 180 30 193 35 
SB 50 200 60 200 60 268 62 

Ames Street at AM EB 107 50 10 50 17 54 17 
Main Street WB 15 30 90 30 94 41 121 

NB 1 20 60 20 49 21 53 
SB 34 115 80 105 80 149 98 

PM EB 45 60 10 60 25 73 26 
WB 42 55 40 55 54 58 65 
NB 19 20 70 20 59 21 71 
SB 6 105 55 97 55 125 59 

Ames Street at AM EB 247 105 215 70 175 91 256 
Broadway WB 16 0 0 0 0 0 0 

NB 3 115 0 150 0 203 139 
PM EB 16 85 145 80 102 110 0 

WB 164 0 0 0 0 0 127 
NB 10 200 0 223 289 164 

Third Street at AM EB 199 0 0 45 0 46 0 
Broadway WB 19 375 195 375 205 422 277 

SB 1 160 0 123 0 209 0 
PM EB 20 0 0 85 0 87 0 

WB 159 185 260 185 269 207 325 
SB 1 165 0 134 0 223 0 

a  Advancing volume 
b  Opposing volume 
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Currently, there are no bicycle parking accommodations on the project site.  As 
shown previously on the site plans (Figures D.3.1&2), 296 secured bicycle 
parking spaces will be located 2 bike rooms accessible by residents and retail 
employees. This supply meets the zoning requirement of 1.05 bicycle space for 
each residential unit and 0.1 bicycle spaces per 1,000 sf of retail space.  

On the ground level along the perimeter of the site on Ames Street, 38 spaces for 
short term bicycle parking will be provided in the vicinity of the residential and 
retail entrances.  This supply meets the zoning requirement of 0.6 bicycle spaces 
per every 1000 sf. of retail and 0.1 spaces per residential unit.  

13. Transportation Demand Management Plan 

The project proponent will support a program of transportation demand 
management (TDM) actions to reduce automobile trips generated by the project.  
The goal of the project’s TDM plan is to reduce the use of single occupant 
vehicles (SOVs) by encouraging carpooling and vanpooling, bicycle commuting 
and walking, and increased use of the area’s public transportation system by 
residents.   

The following TDM programs will be implemented as part of the proposed 
project to encourage residents to use alternatives to SOV travel: 

 The proponent will contact a car sharing provider (such as Zipcar) to 
determine the feasibility of establishing a car share program for tenants 
and will provide parking spaces on site for at least one car share vehicle, 
subject to demand. 

 The proponent will join a local Transportation Management Association 
(TMA) if one is established in the area. 

 The proponent will designate a transportation coordinator to oversee all 
transportation matters for the project, including vehicular operations, 
servicing and loading, parking and the TDM programs.  The 
transportation coordinator will act as the contact and liaison for the City 
of Cambridge, the TMA and the tenants of the project. 

 The proponent will make available transit maps, schedules and other 
information relevant to commuting options in the residential building 
lobby. 
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Planning Board 
Special Permit Criteria 

Consistent with Section IV, “Guidelines for Presenting Information to the Planning 
Board” of the City of Cambridge “Transportation Impact Study Guidelines,” Sixth 
Revision dated November 28, 2011; this section presents a summary of potential 
impacts to the transportation network as a result of the proposed project. 

According to the guidelines, exceeding one or more of the criteria shall be 
indicative of a potentially adverse impact on City’s transportation network; 
however, the Planning Board will consider mitigation efforts, their anticipated 
effectiveness, and other information that identifies a reduction in adverse traffic 
impacts. 

Criterion A - Project Vehicle Trip Generation 

Table A-1 presents the project vehicle trip generation criterion. Project vehicle 
trip generation is based on ITE trip rates, adjusted for local mode split and 
vehicle occupancy rates as discussed previously. 

Table A-1 
Project Vehicle Trip Generation 

Time Criteria Exceeds 
Period (trips) Build Criterion? 

Weekday Daily 2,000 848 No 

Weekday AM Peak Hour 240 48 No 

Weekday PM Peak Hour 240 76 No 

The project is not expected to exceed the criteria for project vehicle trip 
generation established by the Planning Board under the Build program. 
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Criterion B - Vehicular LOS at Signalized Intersections 

The criteria for a project’s impact to traffic operations at signalized intersections 
are summarized in Table B-1 below.   These criteria are evaluated for each 
signalized study-area intersection and presented in Tables B-2. 

Table B-1 
Criterion: Vehicular Level of Service 

Existing
VLOS A
VLOS B, C 
VLOS D 
VLOS E 
VLOS F 

Table B-2 
Vehicular Level of Service 

 With Project 
 VLOS C 

VLOS D 
VLOS D or 7% roadway volume increase 
7% roadway volume increase 
5% roadway volume increase 

AM Peak Hour PM Peak Hour 

Intersection 
Existing 

Condition 
Build 

Condition 
Traffic 

Increase 
Exceeds 

Criterion? 
Existing 

Condition 
Build 

Condition 
Traffic 

Increase 
Exceeds 
Criterion? 

Broadway / Galileo Galilei Way E F 0.4% N E E 0.5% N 

Main Street / Galileo Galilei Way / Vassar 
Street C C 1.0% N C C 1.3% N 

Main Street / Ames Street C C 0.9% N C C -1.1% N 

Broadway / Ames Street C C 0.2% N D D -0.5% N 

Broadway / Third Street E E 1.1% N E E 1.7% N 

Project-induced vehicle level-of-service criteria are not exceeded for any 
intersection.  

Criterion C – Traffic on Residential Streets 

This criterion considers the increase of traffic on residential streets generated by 
the proposed project.  The threshold for this criterion is dependent on the 
existing street volume and the amount of residential land use frontage.  None of 
the study-area roadways analyzed have first floor residential frontage 
comprising more than 1/3 of the total street frontage.  Accordingly none of the 
segments exceed the criteria of vehicles on residential streets. 
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Criterion D – Lane Queue 

The criteria for a project’s impact to queues at signalized intersections are 
summarized in Table D-1 below.  These criteria are evaluated for each lane group 
at study-area signalized intersections and presented in Table D-2. 

Table D-1 
Criterion: Vehicular Queues at Signalized Intersections 

Existing With Project 
Under 15 vehicles	 Under 15 vehicles, or 15+ vehicles with an increase 

of 6 vehicles 
15 or more vehicles	 Increase of 6 vehicles 

Table D-2: Length of Vehicle Queues at Signalized Intersections 
AM Peak Hour PM Peak Hour 

Exceeds Exceeds 
Intersection Approach 

EBL 
Existing 

3 
Build 

4 
Criterion?

N 
Existing 

5 
Build 

5 
Criterion? 

N 
EBT 6 6 N 7 7 N 
WBL 4 4 N 6 6 N 

Broadway / Galileo Galilei Way 
(Signalized) 

WBT 
NBL 
NBT 

6 
2 
3 

6 
2 
3 

N 
N 
N 

8 
4 
7 

8 
4 
7 

N 
N 
N 

SBL 4 4 N 3 3 N 
SBT 11 11 N 7 7 N 
SBR 6 7 N 5 5 N 

Main Street / Galileo Galilei 
Way 
(Signalized) 

Main Street / Ames Street 
(Signalized) 

EBL 
EBT 
WBL 
WBT 
NBT 
SBL 
SBT 
SBR 
EBT 
WBT 
NBT 
SBT 
SBR 

2 
3 
2 
5 
4 
1 
5 
4 
6 
2 
6 
2 
3 

2 
4 
3 
4 
4 
1 
6 
5 
6 
2 
6 
2 
3 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

6 
4 
2 
3 
6 
1 
8 
6 
9 
2 
6 
5 
4 

6 
5 
2 
3 
7 
1 
8 
6 
9 
3 
6 
4 
3 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

Broadway / Ames Street 
(Signalized) 

Broadway / Third Street 
(Signalized) 

EBT 
WBL 
WBT 
NBL 
NBR 
EBL 
EBT 
WBT 
SBL 
SBT 
SBR 

7 
3 
12 
3 
1 
6 
2 
15 
4 

n/a 
4 

3 
2 

11 
3 
1 
6 
2 

15 
n/a 
5 
3 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

8 
3 

14
3 
1 
7 
7 
8 

12
n/a
4 

8 
3 

15 
4 
1 
7 
8 
9 

n/a 
14 
3 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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  Ames Street Residences 

Transportation Impact Study (TIS) 


While some increases in vehicle queuing at study intersections will result from 
the additional trips generated by the proposed project under the Build analysis, 
the lane queue criterion is not exceeded in any instance. 

Criterion E – Pedestrian and Bicycle Facilities 

The pedestrian and bicycle criterion has the following three components: 

a. Pedestrian Delay 

Pedestrian delay is a measure of the pedestrian crossing delay on a crosswalk 
during the peak hour as determined by the pedestrian level of service analysis in 
the HCM 2000. 

Table E-1 presents the indicators for this criterion. Table E-2 presents the 
evaluation of PLOS criteria for each crosswalk at study area intersections under 
Existing 2011 and Build 2011 conditions.  

Table E- 1 
Criterion: Pedestrian Level-of-Service Indicators 

Existing With Project 

PLOS A PLOS A 

PLOS B PLOS B 

PLOS C PLOS C 

PLOS D PLOS D or increase of 3 seconds 

PLOS E, F PLOS D 
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  Ames Street Residences 

Transportation Impact Study (TIS) 


Table E-2 
Pedestrian Level-of-Service Summary 

AM Peak Hour PM Peak Hour 

Intersection Crosswalk Existing 
2014 

Build 
2014 

Exceed 
Criterion? 

Existing 
2014 Build 2014 

Exceeds 
Criterion? 

East D D N D D N 
Galileo Galilei Way at 
Broadway 

West 
North 

D 
D 

D 
D 

N 
N 

D 
D 

D 
D 

N 
N 

South D D N D D N 
East C C N C C N 

Vassar Street at Main West C C N C C N 
Street North C C N B B N 

South C C N B B N 
East D D N D D N 

Ames Street at Main West D D N D D N 
Street North C C N C C N 

South C C N C C N 

Ames Street at 
Broadway 

East 
West 
South 

D 
D 
C 

D 
D 
C 

N 
N 
N 

D 
D 
C 

D 
D 
C 

N 
N 
N 

Third Street at 
Broadway 

East 
West 
North 

D 
D 
C 

D 
D 
C 

N 
N 
N 

D 
D 
C 

D 
D 
C 

N 
N 
N 

The PLOS criteria are not exceeded during the AM and PM peak hours under 
Build conditions. 

b.  Safe Pedestrian Facilities 

The project site is well connected to existing pedestrian sidewalks along 
surrounding streets providing access to the proposed development.  The new 
proposed alleyway, shown in Figure D, will accommodate pedestrians and 
provide a cut-through to Main Street. 

Within the project site, pedestrian facilities will be designed to meet appropriate 
safety and accessibility standards.   

c. Safe Bicycle Facilities 

As shown in Figure 12, the area around the project is well-served by several 
multi-use/bicycle paths and bicycle lanes.   Multi-use/bicycle paths are 
distinguished by their physical separation from vehicular traffic and by the 
various types of modes that utilize them.  Bike lanes are located on all the study 
area roadways within the study area.  A protected cycle track is planned on the 
northbound side of Galileo Galilei Way within the study area. The City of 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

Cambridge has proposed a two way cycle track with the redesign of Ames Street 
to one lane in each direction between Main Street and Broadway. The Proponent 
will work with the City to determine the best design for Ames Street as the 
Project progresses. 

Currently there is no bicycle parking accommodations on the project site. The 
proposed residential development will include 1.05 bicycle space for every 
residential unit (294 spaces) and 0.1 bicycle spaces per 1,000 sf of retail (2 spaces) 
to be located within two bike storage rooms, one located within the building and 
one located on the ground floor of the parking garage.  Short term bicycle 
parking (38 spaces) will be provided in the vicinity of the residential lobby and 
retail entrances. 

Table E-3 summarizes the presence of pedestrian and bicycle facilities for all 
street adjacent to the Project site. 

Table E-3 
Pedestrian and Bicycle Facilities 

Adjacent 
Street Link (between) 

Sidewalks or 
Walkways Present? 

Exceeds 
Criteria 

Bicycle Facilities or Right 
of Ways Present? 

Exceeds 
Criteria 

Ames Street Main Street and Broadway Y N Y N 

Broadway Ames Street and Third Street Y N Y N 
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  Ames Street Residences 
Transportation Impact Study (TIS) 

TIS Figures 
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  Ames Street Residences 
Transportation Impact Study (TIS) 
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2014 Existing Condition Figure 2.c.3
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2014 Existing Condition Figure 2.c.4
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2014 Existing Condition Figure 2.c.5
Not to Scale Bicycle Volumes
 

AM Peak Hour (8:15 - 9:15 AM)
 

Ames Street Residences
 
Kendall Square, Cambridge MA
 



1

2

4

9

1

9

 

4

65

15 

6

5
0

3
 

6

2
6

0

 

4
8

2
0

0
 

1
5

2
5

2
 

\\vhb\proj\Boston\12168.00\graphics\FIGURES\Network - Extended.dwg 

1

4

2

7

9

 

6

2

3

0

1

0

1

6

4

2

0

2

1

1

 

1

0

1

6

4

2

 

1

0

5

 

0

1

5

2

2

0

0

0

0

 

0

0

1

9

0

0

 

1

 

5

 

0

1

3

1

3

2

1

5

9

7

5

4

1

0

 

2

0

0

1

1

0

 

5

2

 

0

 

Project Site 

1
8

6 0
 6 

42 

7 

4 

45 

4 

1
3

1
9 2

 

Note: Bicycle Counts conducted on 4/9/2014
 

Vanasse Hangen Brustlin, Inc.
 

2014 Existing Condition Figure 2.c.6
Not to Scale Bicycle Volumes
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2014 Build Condition Figure 5.b.1
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2019 Future Condition Figure 5.d.2
Not to Scale Traffic Volumes
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Ames Street Residences 
Transportation Impact Study 

Technical Appendix 
12-Hour Pedestrian and Bicycle Counts 



Kendall Square - Main Street Project - Cambridge, MA 

Pedestrian / Bicycle Count Worksheet 

Count Location: Ames Street between Broadway and Main Street 

Street Direction: North - South 

Count Date: 10/28/2011 

Weather: Warm/Clear 

Interval Start 
Bicycle Volumes Pedestrian Volumes 

Northbound Southbound Northbound Southbound Crossing Street 
7:30 AM 3 4 20 29 53 

7:45 AM 1 7 32 30 72 

8:00 AM 3 4 35 26 64 

8:15 AM 2 4 30 47 90 

8:30 AM 7 11 31 31 129 

8:45 AM 5 22 38 50 80 

9:00 AM 3 22 40 36 83 

9:15 AM 1 15 35 66 61 

9:30 AM 2 8 29 61 61 

9:45 AM 2 12 40 42 73 

10:00 AM 2 9 33 44 48 

10:15 AM 0 12 27 41 32 

10:30 AM 4 13 24 35 32 

10:45 AM 2 14 30 42 27 

11:00 AM 3 2 43 33 27 

11:15 AM 1 13 38 43 21 

11:30 AM 3 3 28 55 40 

11:45 AM 3 10 60 65 38 

12:00 PM 1 7 35 80 88 

12:15 PM 4 11 67 85 76 

12:30 PM 4 6 80 74 100 

12:45 PM 2 3 84 72 98 

1:00 PM 2 5 77 64 94 

1:15 PM 4 2 68 42 70 

1:30 PM 5 4 63 46 63 

1:45 PM 2 5 71 61 53 

2:00 PM 3 3 49 49 61 

2:15 PM 1 4 52 43 61 

2:30 PM 2 1 75 31 46 

2:45 PM 2 3 54 59 50 

3:00 PM 6 2 38 42 44 

3:15 PM 2 3 47 50 42 

3:30 PM 5 7 53 45 40 

3:45 PM 2 1 48 43 49 

4:00 PM 3 1 37 29 55 

4:15 PM 2 4 59 37 79 

4:30 PM 7 7 34 41 87 

4:45 PM 10 4 38 33 80 

5:00 PM 11 8 35 60 103 

5:15 PM 10 7 59 61 82 

5:30 PM 9 7 57 54 80 

5:45 PM 8 11 61 49 78 

6:00 PM 11 4 47 55 85 

6:15 PM 13 5 45 52 71 

6:30 PM 3 7 58 47 64 

6:45 PM 9 7 35 41 42 

7:00 PM 12 3 54 48 50 

7:15 PM 9 5 34 28 34 

McMahon Associates, Inc. October/November 2010 
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TMC Count Data 



 
 
 
 
 
 
 
 
 
 

October 2010 TMC Counts 
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Ames Street Residences 
Transportation Impact Study 

Technical Appendix 
Crash Data 



         Ames Street Residences Vehicle Crash Data Group Report 
(2009 ‐ 2011) 

Broadway and 
Galileo Galilei 

Way 

Main Street 
and Galileo 
Galilei Way 

Main Street 
and Ames 

Street 

Broadway and 
Ames Street 

Broadway and 
Third Street 

Broadway and 
Garage 

Entrance/Exit 

Currently Signalized? 
MassHighway ACR 
MassHighway CCR 
Exceeds? 

Year 
2009 
2010 
2011 
Total 
Average 

Collision Type 
Angle 
Head-on 
Rear-end 
Rear-to-Rear 
Sideswipe, opposite direction 
Sideswipe, same direction 
Single vehicle crash 
Unknown 
Not reported 
Total 

Crash Severity 
Fatal injury 
Non-fatal injury 
Property damage only 
Not Reported 
Unknown 
Total 

Time of Day 

Weekday, 7:00 AM - 9:00 AM 
Weekday, 4:00 PM - 6:00 PM 
Saturday, 11:00 AM - 2:00 PM 
Weekday, other time 
Weekend, other time 
Total 

Pavement Conditions 
Dry 
Wet 
Snow 
Ice 
Sand, mud, dirt, oil, gravel 
Water (standing, moving) 
Slush 
Other 
Unknown 
Not reported 
Total 

Non Motroist (Bike, Pedestrian)
Total 

Yes 
0.76 
0.74 
Yes 

5  
10  
7 
22 

7.33 

12  
1  
1  
0  
0  
2  
6  
0  
0 
22 

0  
12  
7  
3  
0 
22 

3 
7 
2 
8 
2 
22 

19  
3  
0  
0  
0  
0  
0  
0  
0  
0 
22 

5 

Yes 
0.76 
0.92 
Yes 

4 
5 
11 
20 

6.67 

7 
1 
4 
0 
0 
5 
2 
0 
1 
20 

0 
5 
9 
6 
0 
20 

2  
4  
0  
11  
3 
20 

12  
7  
0  
0  
0  
0  
0  
0  
0  
1 
20 

5 

Yes 
0.76 
0.56 
No 

5 
1 
1 
7 

2.33 

3 
0 
0 
0 
0 
2 
1 
1 
0 
7 

0 
1 
5 
1 
0 
7 

0 
1 
0 
6 
0 
7 

3 
3 
1 
0 
0 
0 
0 
0 
0 
0 
7 

0 

Yes 
0.76 
0.53 
No 

0 
3 
4 
7 

3.50 

0 
0 
4 
0 
0 
1 
0 
1 
1 
7 

0 
4 
2 
1 
0 
7 

3 
1 
0 
3 
0 
7 

5 
1 
0 
0 
0 
0 
0 
0 
0 
1 
7 

2 

Yes 
0.76 
0.56 
No 

7 
3 
4 
14 

4.67 

3 
0 
5 
0 
1 
2 
3 
0 
0 
14 

0 
4 
7 
2 
1 
14 

0 
5 
0 
7 
2 
14 

9 
4 
0 
0 
0 
0 
0 
0 
1 
0 
14 

3 

No 
0.58 
0.22 
No 

1 
2 
1 
4 

1.33 

1 
0 
1 
0 
0 
0 
1 
1 
0 
4 

0 
1 
2 
1 
0 
4 

0 
0 
0 
4 
0 
4 

1 
3 
0 
0 
0 
0 
0 
0 
0 
0 
4 

1 



 

   

 

 

 

CRASH RATE WORKSHEET
 

CITY/TOWN : Cambridge COUNT DATE : 

DISTRICT : 6 UNSIGNALIZED : SIGNALIZED : X 

~ INTERSECTION  DATA  ~ 

MAJOR STREET : Broadway 

MINOR STREET(S) : Galileo Galilei Way 

INTERSECTION North 

DIAGRAM 
Broadway 

(Label Approaches) 

Galileo Galilei Way 

Peak Hour  Volumes 

APPROACH : 

DIRECTION : 

VOLUMES (PM) : 

1 2 3 4 5 6 

NB SB EB WB 

670 485 670 625 

ADT = TOTAL VOL/"K" FACT. " K " FACTOR : 0.09 APPROACH ADT : 27222.222 

AVERAGE # OF TOTAL # OF # OF 22 3 7.33ACCIDENTS : YEARS : ACCIDENTS ( A ) : 

CRASH RATE CALCULATION : 0.74 RATE  = 
( A * 1,000,000 )           

( ADT * 365 ) 

Source (optional): Volumes from Existing Condition PM Peak 
Comments: 

last updated: 11/06/01 



 

   

 

 

 

   

CRASH RATE WORKSHEET
 

CITY/TOWN : Cambridge COUNT DATE : 

DISTRICT : 6 UNSIGNALIZED : SIGNALIZED : X 

~ INTERSECTION  DATA  ~ 

MAJOR STREET : Main Street 

MINOR STREET(S) : Galileo Galilei Way 

Vassar Street 

Galileo Galilei Way 

INTERSECTION 

DIAGRAM 

(Label Approaches) 

North 

Main Street 

Vassar Street 

Peak Hour  Volumes 

APPROACH : 

DIRECTION : 

VOLUMES (PM) : 

1 2 3 4 5 6 

NB SB EB WB 

580 485 524 200 

ADT = TOTAL VOL/"K" FACT. " K " FACTOR : 0.09 APPROACH ADT : 19877.778 

AVERAGE # OF TOTAL # OF # OF 20 3 6.67ACCIDENTS : YEARS : ACCIDENTS ( A ) : 

CRASH RATE CALCULATION : 0.92 RATE  = 
( A * 1,000,000 )           

( ADT * 365 ) 

Source (optional): Volumes from Existing Condition PM Peak 
Comments: 

last updated: 11/06/01 



 

   

 

 

CRASH RATE WORKSHEET
 

CITY/TOWN : Cambridge COUNT DATE : 

DISTRICT : 6 UNSIGNALIZED : SIGNALIZED : X 

~ INTERSECTION  DATA  ~ 

MAJOR STREET : Main Street 

MINOR STREET(S) : Ames Street 

Ames Street 

INTERSECTION North 

DIAGRAM 
Main Street 

(Label Approaches) 

Peak Hour  Volumes 

1 2 3 4 5 6 

NB SB EB WB 

250 265 415 105 

APPROACH : 

DIRECTION : 

VOLUMES (PM) : 

ADT = TOTAL VOL/"K" FACT. " K " FACTOR : 0.09 APPROACH ADT : 11500 

AVERAGE # OF TOTAL # OF # OF 7 3 2.33ACCIDENTS : YEARS : ACCIDENTS ( A ) : 

CRASH RATE CALCULATION : 0.56 RATE  = 
( A * 1,000,000 )           

( ADT * 365 ) 

Source (optional): Volumes from Existing Condition PM Peak 
Comments: 

last updated: 11/06/01 



 

   

 

 

CRASH RATE WORKSHEET
 

CITY/TOWN : Cambridge COUNT DATE : 

DISTRICT : 6 UNSIGNALIZED : SIGNALIZED : X 

~ INTERSECTION  DATA  ~ 

MAJOR STREET : Broadway
 

MINOR STREET(S) : Ames Street
 

INTERSECTION 

DIAGRAM 

(Label Approaches) 

APPROACH : 

DIRECTION : 

VOLUMES (PM) : 

North 

Broadway 

Ames Street 

Peak Hour  Volumes 

ADT = TOTAL VOL/"K" FACT. " K " FACTOR : 0.09 APPROACH ADT : 17944.444 

AVERAGE # OF TOTAL # OF # OF 7 2 3.50ACCIDENTS : YEARS : ACCIDENTS ( A ) : 

1 2 3 4 5 6 

NB SB EB WB 

350 0 625 640 

CRASH RATE CALCULATION : 0.53 RATE  = 
( A * 1,000,000 )           

( ADT * 365 ) 

Source (optional): Volumes from Existing Condition PM Peak 
Comments: 

last updated: 11/06/01 



 

   

 

 

CRASH RATE WORKSHEET
 

CITY/TOWN : Cambridge COUNT DATE : 

DISTRICT : 6 UNSIGNALIZED : SIGNALIZED : X 

~ INTERSECTION  DATA  ~ 

MAJOR STREET : Broadway
 

MINOR STREET(S) : Third Street
 

Third Street 

INTERSECTION North 

DIAGRAM 
Main Street 

(Label Approaches) 

Peak Hour  Volumes 

1 2 3 4 5 6 

NB SB EB WB 

0 550 865 645 

APPROACH : 

DIRECTION : 

VOLUMES (PM) : 

ADT = TOTAL VOL/"K" FACT. " K " FACTOR : 0.09 APPROACH ADT : 22888.889 

AVERAGE # OF TOTAL # OF # OF 14 3 4.67ACCIDENTS : YEARS : ACCIDENTS ( A ) : 

CRASH RATE CALCULATION : 0.56 RATE  = 
( A * 1,000,000 )           

( ADT * 365 ) 

Source (optional): Volumes from Existing Condition PM Peak 
Comments: 

last updated: 11/06/01 



 

   

 

CRASH RATE WORKSHEET
 

CITY/TOWN : Cambridge COUNT DATE : 

DISTRICT : 6 UNSIGNALIZED : X SIGNALIZED : 

~ INTERSECTION  DATA  ~ 

MAJOR STREET : Broadway 

MINOR STREET(S) : Garage Entrance/Exit 

INTERSECTION 

DIAGRAM 

(Label Approaches) 

North 

Broadway 

Peak Hour  Volumes 

APPROACH : 

DIRECTION : 

VOLUMES (PM) : 

1 2 3 4 5 6 

NB SB EB WB 

125 0 740 625 

ADT = TOTAL VOL/"K" FACT. " K " FACTOR : 0.09 APPROACH ADT : 16555.556 

AVERAGE # OF TOTAL # OF # OF 4 3 1.33ACCIDENTS : YEARS : ACCIDENTS ( A ) : 

CRASH RATE CALCULATION : 0.22 RATE  = 
( A * 1,000,000 )           

( ADT * 365 ) 

Source (optional): Volumes from Existing Condition PM Peak 
Comments: 

last updated: 11/06/01 



 

 

 

 

 

Ames Street Residences 
Transportation Impact Study 

Technical Appendix 
Synchro Analysis 
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Weekday Morning Peak 
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Ames Street Residences 
Transportation Impact Study 

Technical Appendix 
Garage Occupancy Counts 



       

 

East Garage May 13‐17, 2013 

0:00 - 0:59 46 58 74 72 74 65 

1:00 - 1:59 42 55 74 73 72 63 

2:00 - 2:59 40 53 70 69 70 60 

3:00 - 3:59 40 53 68 65 67 59 

4:00 - 4:59 42 60 68 67 67 61 

5:00 - 5:59 74 83 87 88 92 85 

6:00 - 6:59 126 150 138 133 136 137 

7:00 - 7:59 207 252 224 211 224 224 

8:00 - 8:59 387 387 384 356 356 374 

9:00 - 9:59 556 561 565 522 501 541 

10:00 - 10:59 629 639 650 605 599 624 

11:00 - 11:59 663 682 689 634 635 661 

12:00 - 12:59 660 698 702 640 638 668 

13:00 - 13:59 643 657 678 615 586 636 

14:00 - 14:59 591 594 621 576 494 575 

15:00 - 15:59 550 529 547 498 428 510 

16:00 - 16:59 447 416 447 400 337 409 

17:00 - 17:59 295 283 296 291 228 279 

18:00 - 18:59 176 212 209 201 155 191 

19:00 - 19:59 117 145 144 168 122 139 

20:00 - 20:59 91 108 123 129 110 112 

21:00 - 21:59 73 88 90 104 100 91 

22:00 - 22:59 64 73 76 90 93 79 

23:00 - 23:59 61 66 67 75 78 69 

Mon Tue Wed Thu Fri Weekday Av 



         

 

North Garage M‐F May 13‐17, 2013 

0:00 - 0:59 86 64 72 52 271 109 

1:00 - 1:59 85 64 72 51 268 108 

2:00 - 2:59 83 62 73 52 266 107 

3:00 - 3:59 81 61 71 52 266 106 

4:00 - 4:59 87 68 75 61 269 112 

5:00 - 5:59 123 115 114 103 306 152 

6:00 - 6:59 268 293 285 263 451 312 

7:00 - 7:59 484 494 498 510 596 516 

8:00 - 8:59 728 756 733 790 744 750 

9:00 - 9:59 904 963 921 956 844 918 

10:00 - 10:59 947 1,022 985 1,018 883 971 

11:00 - 11:59 956 1,026 969 1,017 858 965 

12:00 - 12:59 957 1,013 970 1,004 821 953 

13:00 - 13:59 952 989 972 992 782 937 

14:00 - 14:59 889 937 932 940 701 880 

15:00 - 15:59 753 799 810 796 555 743 

16:00 - 16:59 509 573 549 530 388 510 

17:00 - 17:59 294 311 304 303 234 289 

18:00 - 18:59 192 183 195 191 166 185 

19:00 - 19:59 120 105 126 122 105 116 

20:00 - 20:59 101 83 93 88 89 91 

21:00 - 21:59 81 79 76 70 79 77 

22:00 - 22:59 75 72 65 64 74 70 

23:00 - 23:59 67 66 59 62 68 64 

Mon Tue Wed Thu Fri Weekday Av 



       

 

West Garage May 13‐17, 2013 

0:00 - 0:59 44 42 50 52 74 52 

1:00 - 1:59 44 41 51 52 71 52 

2:00 - 2:59 46 43 52 53 70 53 

3:00 - 3:59 49 45 55 55 69 55 

4:00 - 4:59 50 48 57 57 69 56 

5:00 - 5:59 62 58 72 64 78 67 

6:00 - 6:59 103 106 117 108 109 109 

7:00 - 7:59 163 178 189 175 159 173 

8:00 - 8:59 270 292 294 295 287 288 

9:00 - 9:59 417 444 454 465 409 438 

10:00 - 10:59 485 503 516 517 448 494 

11:00 - 11:59 508 523 531 519 454 507 

12:00 - 12:59 516 518 528 515 444 504 

13:00 - 13:59 502 504 515 509 421 490 

14:00 - 14:59 467 469 479 481 390 457 

15:00 - 15:59 428 418 421 425 335 405 

16:00 - 16:59 328 323 328 314 234 305 

17:00 - 17:59 199 199 195 215 139 189 

18:00 - 18:59 119 109 117 158 109 122 

19:00 - 19:59 97 74 84 150 93 100 

20:00 - 20:59 79 61 70 103 84 79 

21:00 - 21:59 53 52 55 72 81 63 

22:00 - 22:59 48 51 50 69 81 60 

23:00 - 23:59 42 50 52 62 77 57 

Mon Tue Wed Thu Fri Weekday Av 




