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EXECUTIVE SUMMARY

The Broadway corridor project will be funded under the High Priority Project (HPP) program
administered by MassHighway. As a result, we will provide designs for review by the City and
MassHighway for the sidewalk, streetscape and roadway reconstruction on Broadway from
Ames Street to Third Street (both sides of the street). Designs will include an in-depth survey of
sidewalk/roadway area and the alignment and curb grades for the roadway segments in between
as well as location and confirmation of the existing Right-of-Way (ROW) on Broadway.

General Project Goals:

® Improve deteriorating roadway and sidewalk infrastructure.
J Provide improved facilities for bicyclists and pedestrians.
® Improve the safety of pedestrians and eliminate double jeopardy, where

pedestrians who step into a traffic lane in front of or between a stopped vehicle,
often in a crosswalk, and then into an adjacent traffic lane are struck by an
oncoming vehicle.

J Enhance the area visually for all users — drivers, motorists, pedestrians.
Specific Facility Goals:
Vehicular Facilities
® Improve condition of roadway.
® Clarify roadway layout for motorists and minimize conflicts between motorists,
pedestrians and cyclists.
® Maintain appropriate vehicular capacity.

Pedestrian Facilities
® Improve safety of pedestrians.
Eliminate double jeopardy situations.
Shorten pedestrian crossings, particularly unsignalized crossings.
Re-align “Volpe” crossing to improve sightlines.
Improve driveways for pedestrians.
Provide ADA / AAB compliant sidewalks.
Enhance aesthetics of the area, while also providing high quality material for
walking surface.

Bicycle Facilities
e Enhance safety and experience for cyclists.
e Clarify driveway and taxi areas along hotel edge to minimize conflicts.

Green Space
o Increase quantity and quality of greenspace.
e Reduce amount of stormwater entering drain system by facilitating stormwater
recharge in mini rain gardens.
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The key design considerations under this contract will include, but not be limited to, pedestrian
and bicycle safety, design of a better bicycle facility than currently exists, management of the
taxi traffic on Broadway, minimize bicycle facility conflicts with taxis and provide street life on
Broadway through more prominent pedestrian/sidewalk areas.

The pedestrian crossing between the Volpe Center and the Marriott (Kendall Square MBTA
Station) is currently an unsignalized multi-lane crossing, resulting in a double jeopardy situation.
In addition, the crosswalk is at an angle, which increases the length of the crossing and degrades
the sightlines. Improving this crosswalk is a high priority for this project and has been advocated
by the Volpe Center staff for over 10 years.

The existing generous pavement widths were reviewed to better fit the appropriate lane types for
bicycle, vehicular and pedestrian traffic and minimize their conflicts. In general, the proposed
layout of one travel lane and one bicycle lane in each direction as well as pedestrian amenity and
green areas adjacent to the sidewalks was reviewed and evaluated. Sidewalk and pedestrian
amenities include lawn areas, trees, bicycle parking, sitting areas and pedestrian refuge areas
where crosswalks are located. Surface treatments and pavement alternatives were investigated to
enhance visual separation and definition of safer pedestrian, bicycle and vehicular areas. Minor
traffic signal alteration work will be performed by the City prior to construction of this project.

Automatic Traffic Recorder (ATR) counts were performed on Broadway and at all legs of the
intersections between June 24 and 25, 2009 for a 48-hour period. Turning movement counts
were also performed during a typical weekday in June between 7:00 AM to 9:00 AM and 4:00
PM to 6:00 PM during this same time period.

Accident history and Crash Rate Data was obtained from MassHighway for the three latest
recorded years of 2005 through 2007 at both intersections and on Broadway. A total of fifteen
(15) accidents were recorded (ten (10) accidents at Broadway/Third, One (1) at Broadway/Ames
and four (4) on Broadway) with the Registry of Motor Vehicles during this three year time
period and are included in this report. This represents a total average of five (5) accidents per
year with no fatalities and seven (7) injuries.

The two project intersections were evaluated for their Level of Service (LOS) based on the
traffic volume counts taken in June 2009. Once the existing peak hour volumes were obtained,
projected peak hour traffic volumes for the design year 2029 were developed. The 2029 traffic
volume counts were based on the anticipated impacts of local development and an added half-
percent per-year growth rate (.5% per year based on information from the City Traffic
Department) was used to account for regional traffic growth. This rate was applied to existing
traffic volumes over the entire 20-year period to accommodate for planned development, and
regional increases in population and employment.

The existing signalized intersections are set to a pre-timed controller with overlaps of certain
phases. The two intersections are not interconnected in any way.

The analysis of the existing (2009 w/ proposed geometry) traffic conditions indicate the pre-
timed signalized intersection of Broadway @ Third Street, presently operates at a LOS C (26.9
secs delay) during the 2009 AM Peak Hour and a LOS C (31.6 secs delay) during the 2009 PM
Peak Hour. When analyzed for the 2029 future conditions it was found that the pre-timed
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signalized intersection of Broadway (@ Third Street will operate at a slightly worse LOS C (33.8
secs delay) during the 2029 AM Peak Hour and a LOS D (36.9 secs delay) during the 2029 PM
Peak Hour. The drop to the LOS D in the PM 2029 is a minor decrease in the actual delay.

The analysis of the existing (2009 w/ proposed geometry) traffic conditions indicate the pre-
timed signalized intersection of Broadway @ Ames Street, presently operates at a LOS C (20.1
secs delay) during the 2009 AM Peak Hour and a LOS C (22.7 secs delay) during the 2009 PM
Peak Hour. When analyzed for the 2029 future conditions it was found that the pre-timed
signalized intersection of Broadway @ Ames Street will operate at a slightly worse LOS C (21.0
secs delay) during the 2029 AM Peak Hour and a slightly worse LOS C (24.8 secs delay) during
the 2029 PM Peak Hour.

The differences in delay and queue lengths for the two time periods for both intersections are
only slightly elevated in the 2029 analysis and the intersection operate at an acceptable LOS. As
a result we conclude that the improvements proposed for the rehabilitation of the Broadway
corridor from, and including, the intersections at Third Street and Ames Street will operate at an
acceptable LOS.
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1.0 INTRODUCTION

Weston & Sampson Engineers Inc. (WSE) has been retained by the City of Cambridge (City) to
prepare construction documents for transportation improvements to Broadway from Ames Street
to Third Street including the intersections. The purpose of this report is to address traffic, safety
and operational deficiencies within Broadway and at the intersections on either end. This report
supplements the 25% design submission to the Massachusetts Highway Department (MHD).

This project will be funded under the High Priority Project (HPP) program administered by
MassHighway. As a result we will provide designs for review by the City and MassHighway for
the sidewalk, streetscape and roadway reconstruction on Broadway from Ames Street to Third
Street (both sides of the street). Designs will include an in-depth survey of sidewalk/roadway
area and the alignment and curb grades for the roadway segments in between as well as location
and confirmation of the existing Right-of-Way (ROW) on Broadway.

The key design considerations under this contract will include, but not be limited to, pedestrian
and bicycle safety, design of a better bicycle facility than currently exists, manage the taxi traffic
on Broadway, minimize bicycle facility conflicts with taxis and provide street life on Broadway
through more prominent pedestrian/sidewalk areas. The existing generous pavement widths
were reviewed with the City to better fit the appropriate lanes for bicycle, vehicular and
pedestrian traffic and minimize their conflicts. In general, the City’s proposed layout of one
travel lane, one bicycle lane and taxi circulation in each direction as well as pedestrian amenity
and green areas adjacent to the sidewalks was reviewed and evaluated. Sidewalk and pedestrian
amenities include lawn areas, trees, bicycle stands, sitting areas and pedestrian refuge areas
where crosswalks are located. Surface treatments and pavement alternatives were investigated to
enhance visual separation and definition of safer pedestrian, bicycle and vehicular areas. Any
traffic signal alteration work will be performed by the city prior to construction of this project.

The purpose of this Functional Design Report (FDR) is to determine if the geometric changes to
the Broadway corridor between, and including, the intersections at Third Street and Ames Street
will operate at an acceptable Level of Service (LOS) after the proposed changes are
implemented. The two intersections are already signalized and are intended to stay as such. The
major difference is the narrowing of the pavement and dropping of one travel lane in each
direction on Broadway to facilitate the safe flow of pedestrians, bicyclists and taxis and to avoid
conflicts between these functions and the through movement of traffic on Broadway.

1.1  Project Description

The City of Cambridge, through its Department of Public Works, is proposing to reconstruct
Broadway and the sidewalk and pedestrian areas on both sides of the street. In addition, the
traffic signals at the intersections at Ames Street and Third Street will be redesigned and
reconfigured by the City prior to the start of this construction project. Timing and phasing will
be adjusted to optimize the LOS for pedestrians as well as vehicles.

The entire Broadway corridor in this area is lined with commercial or educational uses and as

such a high pedestrian population utilizes the corridor. The pedestrian crossing between the
Volpe Center and the Marriott (Kendall Square MBTA Station) is currently an unsignalized
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multi-lane crossing, resulting in a double jeopardy situation. In addition, the crosswalk is at an
angle, which increases the length of the crossing and degrades the sightlines. Improving this
crosswalk is a high priority for this project and has been advocated by the Volpe Center staff for
over 10 years.

The intent of the project is to safely facilitate and improve pedestrian and bicycle safety at the
intersections and at midblock locations in between. The timing and phasing of the signals at
each intersection will be adjusted accordingly to act as traffic calming measures to ensure the
safety of non-vehicular traffic. Specific improvements to be implemented towards this end will
include the following:

e Roadway narrowing

e Geometric improvements to accommodate new lane configurations

e Elimination of the double jeopardy threat for pedestrians, where pedestrians who step
into a traffic lane in front of or between a stopped vehicle, often in a crosswalk, and then
into an adjacent traffic lane are struck by an oncoming vehicle.

e Creation of a dedicated Taxi Lane for taxis queuing at the Marriott drop off/driveway and
the entrance to the local parking garage

e Minor drainage improvements to include mini rain gardens in sidewalk lawn areas

e Coordination of the reconfigured traffic signal system with the City (phasing/timing).

e Installation of new pavement markings and traffic signs.

e Installation of new updated pedestrian flashing signals at the existing crosswalk location
at mid-block Broadway (at the Marriott Hotel)

e Realign the crosswalk from the Marriot to the Volpe Center to provide a shorter, more
perpendicular walking route to the sidewalk and pedestrian areas on either side of
Broadway

e Installation of new ADA/AAB compliant sidewalks, planting areas, bicycle parking areas
and pedestrian amenities.

Minor traffic signal alteration work will be performed by the City of Cambride Traffic

Department prior to the construction of this project.
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1.2 Data Collection And Field Investigation

Automatic Traffic Recorder (ATR) counts were performed on Broadway and at all legs of the
intersections between June 24 and 25, 2009 for a 48-hour period (See Appendix A). Turning
movement counts were also performed during a typical weekday in June between 7:00 AM to
9:00 AM and 4:00 PM to 6:00 PM during this same time period.

Accident history and Crash Rate Data was obtained from MassHighway for the three latest
recorded years of 2005 through 2007 at both intersections and on Broadway. A total of fifteen
(15) accidents were recorded (ten (10) accidents at Broadway/Third, One (1) at Broadway/Ames
and four (4) on Broadway) with the Registry of Motor Vehicles during this three year time
period and are included in this report (See Appendix F). This represents a total average of five
(5) accidents per year with no fatalities and seven (7) injuries.

Chappell Engineering, Inc. performed a topographical survey of the intersection during January
2009.

1.3  Analysis Designation

The Massachusetts Highway Department (MassHighway) requires an evaluation of existing
traffic flow operations and future operations with and without improvements in place. In
addition to these scenarios, MassHighway requires analysis of how the design would impact
existing traffic volume levels if it were in place today. The scenarios examined as part of this
study include:

® Existing 2009 volumes analyzed under existing signalized condition
® Existing 2009 volumes analyzed under proposed signalized condition

° Projected 2029 volumes analyzed under proposed signalized condition

A twenty (20) year design condition has been utilized as a measure of continued effectiveness of
the proposed improvements.

1.4 Area Growth/Design Year Volumes

Once the existing peak hour volumes were obtained, projected peak hour traffic volumes for the
design year 2029 were developed.

Based on the anticipated impacts of local development, a half-percent per-year growth rate per
year (.5% per year based on information from the City Traffic Department) was used to account
for regional traffic growth. This rate was applied to existing traffic volumes over the entire 20-
year period to accommodate for planned development, and regional increases in population and
employment. The 2029 morning and evening peak hour traffic volume networks derived from
these projections are shown in Appendix E.
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1.5 Safety Analysis

This report includes a detailed safety analysis for the Broadway corridor. Roadway safety
deficiencies are defined and discussed based on this analysis with respect to existing conditions.
Measures to remedy these deficiencies are defined in the 25% design. Appendix F provides a
summary of accident history data.

Accident history and Crash Rate Data was obtained from MassHighway for the three latest
recorded years of 2005 through 2007 at both intersections and on Broadway. A total of eighteen
(18) accidents were recorded (ten (10) accidents at Broadway/Third, One (1) at Broadway/Ames
and seven (7) on Broadway) with the Registry of Motor Vehicles during this three year time
period and are included in this report (See Appendix F). This represents a total average of five
(5) accidents per year with no fatalities and seven (7) injuries.

Most of the reported accidents indicated in the MassHighway database information were rear end
accidents with some angle collisions. There were no fatalities during this period and eight (8)
injuries. Most of the accidents during the three-year period occurred at the Broadway/Third
intersection (10).

In an effort to create additional safe space for bicyclists and pedestrians, the configuration of the
Broadway lane arrangement will be altered. The existing generous pavement widths were
reviewed with the City to better fit the appropriate lanes for bicycle, vehicular and pedestrian
traffic and minimize their conflicts. The reconfiguration will provide less conflicting movements
for bicycles, pedestrians and vehicles and act as traffic calming for all vehicles. The double
jeopardy pedestrian crossing at the Volpe crosswalk will be eliminated. Bicycle lanes will be
configured to avoid right turning vehicles and align from one side of each intersection to the
other. Taxis lining up to pick up passengers from the Marriott will be given a longer dedicated
Taxi Lane/queue area on the south side of Broadway from Ames Street to the hotel entrance.
This will allow more room for bicyclists to traverse Broadway without having to vie with the
taxis in the line. The retiming and phasing of the signals at the two project intersections will be
designed to more efficiently process the pedestrian, bicycle and vehicle volumes. With a more
efficient processing of traffic it is the hope that the accident frequency will also be minimized
due to less time waiting for green time and the like. Less driver frustration will lead to fewer
rear end type accidents. Minor traffic signal improvements will be implemented by the City
Traffic Department prior to the start of this project.

1-4 Weston & Sampson




2 gz - wow s
{u3ze )

«\ﬂ:w%:. - - .\\ttkvn / L] n i
P ~ h \*
- ) | 1 -
iy x 3 JSS—
— ) . ]
- \v RIS RRTIIITE
N o
v 7 - o
oSS s s — oo S o wasos ’ s J)% = 2 4t /
55107 4 at _ - 29 461 by v B mW |5 4
. 5
HNn TS I 3B SaED 3F my/Q & oy 1 MVJV B i
) % s wdfl =
A o n - wnlb Ed 9
\ A . 53 :
2 3= &
) . o 1 & 4
.5 50 g :
B8 e ’ &
i . | - ~t @«
o 4
IT ’
&
2 i Il s
::.,,@EEER \@tt\s& B n 561
v oosie=y
jo} o & o B gt tiarenitig g
SvaRees = \
) .
=, \
X N3SHL I
2 ion ,

@ D

. = .
{HIOIA TIBVIIVA — OMBnd) \ﬂﬁ RS S—

=
foo)
i

2 S — i i Avavodd

=] E— TS T T T — e S — B \Fm[d”ﬁﬁ\oﬂld

(5] EAN A

w? 9t £ 28 H uISNOD H o

Lel T —
. v TS T
;

151 wu ] L% S 7T T (O (| T r.m_ = T | o o S— - m - R vwv.aam&.

e e S s i) I b MENTT T = = Joof S = (AT -
e of I _ v Y A I (]
o o _ ‘ | . . ) o { n H . E .
{ | 3 ;! 2 " 1
i
e | ! |
4
0c 167 £+

TnowT Ao
(aanniNoasIa)
LTS HIXIS
)

!
!
_ [p——
Yt Od £PHOT X8
o B s
|
|

Yourny 0 SHwLS @R Youy 20 SIVIS 03 YoMy 37 SUYES QM
i P i
58 407 br avit 25 201 5 v &9 107 22 avnt

SNOILIONOD
DNLLSIXA _ _ | | Q
g @uNDI _ " | i PO

OR 314 103708d

AvAavoda
TOARIENYD

3mvnoeg
Fry=taey
w0

0000 W

mve

“ONI ‘SHEINIING NOSANVS 7 NOLSIR




.

% A

i:x

iz soumno o

\
- \E:E..EE ASEE«SER&&E::ES:EEEEEE: sy Smuu@t\;iy_@
(A ht\h \

" st o o o o o Yo,
e :E: 4, Y

Lt " ot
i «\\.\ FETE AN E&v&% 3.44,18085
0,00, 0 -

y (e 040 o 0o AN

e [ gl
e e O e T o o e Qo e o e e e oG e e e e . //(Uliﬂ_wm_
=1 81, o 91 _mmm
(tau TBVRVA -~ onand) _zm_
Aviavoyd LI
[ ] N Lef L] 1] J F

o

F
..;DH_BHUDDDDDBDDHU

RN Ak
N
BEHE AT E TS, N — TS w 63,9280
o—ale ﬁm ° . R

“ON U3 193F0¥d

3 : [
| 4 L m.“r o575
SNOILIONOD  BE |
HNILSIXH 2o, | |
¢ dINOII na !
g5 <

Avaavousd
ADATIANYD

nviona
ua e
ua rvEa

000 K

v
v

“ON) ‘SUZINIONZ NOSJRYS % NOLSA




2.0 EXISTING CONDITIONS

2.1  Geometry

Broadway intersects Ames Street and Third Street as two “T” intersections. The intersections are
located within the Kendall Square area of Cambridge. The current cross section of Broadway
consists of two travel lanes and two bicycle lanes in each direction with a left turn lane for
Broadway WBD at the Marriott Hotel entrance and at the approach to Ames Street. A similar
left turn lane is provided at the approach to the Broadway/third Street intersection. A taxi
queuing location on the south side of Broadway from the entrance to the Marriott Hotel towards
Ames Street is currently too short to accommodate the number of taxis that service the area. As
a result taxis line up from the end of their queue lane and into the right thru lane when sufficient
room is not available. This leads to confusion and conflicts between taxis and bicyclists wishing
to traverse Broadway. A bicycle lane exists on Broadway on the south side approaching the
Ames Street intersection. This lane is against the curb/sidewalk. The roadway is split down the
center by a raised, tree planted median and vertical granite curbed sidewalks line the roadway
pavement area. Brick sidewalks of various widths are located on both sides of the Broadway
corridor. These sidewalk/pedestrian areas have trees planted and some grass areas that are
maintained by the Cambridge Housing Authority.

Ames Street is on the west end of the Broadway block and consists of a two travel lane cross
section divided by a raised median. The northbound approach lane to Broadway consists of an
exclusive right and exclusive left lane as well as a bicycle lane to the east of these lanes. There
is a parking/loading lane against the curbline on the east side of the bicycle lane. Southbound
from Broadway Ames Street consists of one travel lane against the median and an adjacent
bicycle lane and parking/loading area against the curbline. Both east and west sides of Ames
Street are lined with brick sidewalks and vertical granite curb.

Third Street is on the east end of the Broadway block and consists of a three lane cross section
with a bicycle lane in the center of two exclusive turn lanes (left and right) and another bicycle
lane against the curbline on the west side. Both sides of Third Street are lined with cement
concrete sidewalks and vertical granite curb.

The pavement conditions for this section of Broadway were evaluated by WSE during a site
visit. As a result, it was determined the pavement along Broadway was in fair condition with
minor cracking and rutting in some locations. Similarly, it was determined that the pavement
along Ames and Thirds Streets were fair to poor with cracks along the length of the roadways
and localized trench patches throughout. At this time it is proposed to cold plane and overlay
Broadway and make further pavement evaluation at the two project intersections.

The intersections are under the control of permanent, pre-timed traffic signals that are owned and

maintained by the City. Minor traffic signal adjustments to the project intersections will be
implemented by the City prior to the start of this project.
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2.2 Peak Hour Traffic Volumes

Automatic Traffic Recorder (ATR) and Manual Turning Movement Counts were performed
within the Broadway corridor between Ames Street and Third Street during the month of June
2009. The Average Daily Traffic (ADT) volumes have been determined from ATR counts and
are listed in Table 2.1.

Table 2.1
Daily Traffic Volumes
Location Direction ADT
Broadway Eastbound 7887
Westbound 9790
Combined 17,677
Ames Street Northbound 3544
Southbound 3834
Combined 7378
Third Street Northbound 5646
Southbound 4451
Combined 10,097

The peak hours for the AM and PM periods were determined from the largest sum of four 15-
minute contiguous time periods from the turning movement counts. The AM peak hour occurred
between 8:15 and 9:15 AM at the Third Street/Broadway intersection and between 8:00 and 9:00
AM at the Ames Street/Broadway intersection. The PM peak hour occurred between 5:00 and
6:00 PM at the Third Street/Broadway intersection and between 5:15 and 6:15 PM at the Ames
Street/Broadway intersection.

These peak hour traffic volumes were used to determine existing Level of Service (LOS).
During the Peak Hour counting period pedestrians and bicyclists were also counted with the

TMC’s. the following are the results of these counts and are based on numbers of pedestrians or
bicyclists entering the intersections during the AM and PM Peak Hours.
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Table 2.2
Daily Pedestrian and Bicycle Volumes

Location Pedestrians Bicycles
Broadway @ Third
AM Peak Hour 1151 106
PM Peak Hour 1037 104
Broadway @ Ames
AM Peak Hour 539 122
PM Peak Hour 272 89

2.3 Level Of Service

Level of Service (LOS) is an indicator of the operating conditions at a particular intersection or
road segment during a particular hour. The LOS rating at an intersection is based upon the
calculation of delay per approaching vehicle. The amount of delay is dependent upon many
factors such as: traffic volumes, roadway characteristics, speed, and phasing and timing of traffic
signals. There are six levels-of-service that are defined. These levels-of-service are expressed
by the letters “A” through “F”’; “A” being free flow, “F” being no movement. In practice, any
given roadway or intersection may operate at a wide range of LOS ratings depending upon time
of day, day of week, or period of year.

For non-signalized intersections, LOS is measured in terms of average vehicle delay. Delay time
is an indicator of driver comfort and frustration, fuel consumption, and lost productivity due to
time delays. The average delay is evaluated using a mathematical model that calculates the
number of gaps in the traffic stream that will be available for each minor movement at the
intersection. The minor movement consists of all side street movements plus left turns from the
major street, with the basic assumption that the major street movement is not restricted by the
minor street movement and the left turns from the major streets are made from left turn lanes.
The definitions for the LOS ratings at non-signalized intersections are provided in Chapter 10 of
the 2000 Highway Capacity Manual and are summarized in Table 2.3.
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Table 2.3
Levels of Service Criteria
Non-Signalized Intersections

Levels of Service Delay per Vehicle (Seconds)

<10.0
10.1 To 15.0
15.1 To 25.0
25.1To35.0
35.1 To 50.0

>50.0

MmO w

For signalized intersections, LOS is measured in terms of average individual stopped delay.
Delay time is an indicator of driver comfort and frustration, fuel consumption, and lost
productivity due to time delays. Mathematically, delay time is a function of traffic progression,
signal cycle length, and the ratio of volume to capacity for the lane group, approach, and
intersection under study. The definitions for the LOS ratings at signalized intersections are
provided in Chapter 10 of the 2000 Highway Capacity Manual and are summarized in Table 2.4.

Table 2.4
Levels of Service Criteria
Signalized Intersections
Levels of Service Delay per Vehicle (Seconds)
A <10.0
10.1 To 20.0
20.1 To 35.0
35.1To 55.0
55.1 To 80.0
> 80.0

EsBesRwR@Nvs)

FExisting Level of Service

The existing Level of Service for the Broadway @, Third Street intersection experiences an
overall LOS C during the AM Peak Hour of traffic operation. The current pre-timed signal
creates an acceptable LOS D for eastbound left turning vehicles and a higher LOS for all other
approaches during this time period (see Table 2.5).

The intersection of Broadway @ Ames Street experiences almost 30% less vehicles during the
day than the intersection at Third Street. As a result the LOS for the AM and PM Peak Hours is
higher. The intersection operates at an overall LOS B during the AM and PM Peak Hour. The
westbound left turn operates at a LOS E during the AM peak hour and an acceptable LOS D
during the PM peak hour (see Table 2.5).
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Table 2.5
Existing Level of Service (Pre-timed) 2009
(Signalized Intersection w/Existing Geometry)

2009 AM Peak Hour

Intersection Queue | Delay
LOS | Ven) | (Sec)

Broadway @ Third C 29.7
Eastbound Thru B 4 16.6
Eastbound Left D 10 54.6
Westbound Right C 16 30.4
Westbound Thru C 16 30.4
Southbound Left C 4 30.0
Southbound Right B 4 15.1
Broadway @ Ames B 17.7
Eastbound Thru B 5 10.9
Eastbound Right B 5 10.9
Westbound Thru (2 Lns) B 6 11.9
Westbound Left E 9 59.8
Northbound Left C 4 33.4

Northbound Right A 2 5.1

2009 PM Peak Hour
Intersection Queue | Dela

LOS (Veh) (Secgl
Broadway @ Third C 31.5
Eastbound Thru C 7 23.4
Eastbound Left E 13 62.8
Westbound Right C 10 26.6
Westbound Thru C 10 26.6
Southbound Left D 13 42.0
Southbound Right B 6 13.2
Broadway @ Ames B 19.9
Eastbound Thru B 7 17.5
Eastbound Right B 7 17.5
Westbound Thru (2 Lns) B 6 17.3
Westbound Left D 6 46.5
Northbound Left C 9 31.8

Northbound Right A 2 3.9

Note: Queue length is 95 percentile and is measured in car lengths
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Table 2.6
Existing Level of Service (Pre-timed)-2009
(Signalized Intersection w/Prop Geometry)

2009 AM Peak Hour
Intersection Queue | Dela
LOS | ‘e | (Seq)
Broadway @ Third C 34.8
Eastbound Thru B 4 16.9
Eastbound Left D 9 45.7
Westbound Right D 14 458
Westbound Thru D 24 39.6
Southbound Left C 4 25.6
Southbound Right B 4 12.8
Broadway @ Ames C 20.5
Eastbound Thru C 13 22.8
Eastbound Right A 1 8.5
Westbound Thru (2 Lns) B 7 17.8
Westbound Left C 6 33.4
Northbound Left C 4 33.4
Northbound Right A 1 3.6
2009 PM Peak Hour
Intersection Queue | Delay
LOS (Veh) | (Sec)
Broadway @ Third C 34.3
Eastbound Thru C 7 234
Eastbound Left D 12 50.0
Westbound Right C 7 34.7
Westbound Thru D 17 37.7
Southbound Left D 14 49.3
Southbound Right B 6 13.2
Broadway @ Ames C 22.9
Eastbound Thru C 16 28.2
Eastbound Right A 2 6.6
Westbound Thru (2 Lns) B 6 18.7
Westbound Left D 5 41.2
Northbound Left C 9 - 31.8
Northbound Right A 3 4.3

Note: Queue length is 95 percentile and is measured in car lengths
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3.0 FUTURE TRAFFIC CONDITIONS

3.1 Traffic Signal Warrant Analysis

Part IV of the Manual on Uniform Traffic Control Devices (MUTCD) 2000 Millennium edition
is normally utilized to perform the traffic signal warrant analysis for intersections. The MUTCD
defines eight (8) criteria for which a signal may be warranted based upon vehicular or pedestrian
volumes, roadway geometry, traffic accidents and/or vehicular delays. However, as the two
intersections included within the Broadway corridor are currently signalized the analysis is not
warranted and will be eliminated from this analysis.

3.2 Intersection Analyses

Roadway improvement projects are normally designed to accommodate traffic projected to a
future design year, usually 10-20 years. A 20-year design horizon to a Design year 2029 has
been selected for this project.

To provide analysis of proposed conditions, it is necessary to determine design year (2029)
volumes. This was accomplished by increasing 2009 volumes based on a rate of 0.5% per year
to the year 2029 (See Appendix E).

Traffic operations for this study were analyzed according to standard procedures and practices
outlined in the "Highway Capacity Manual 2000" published by the Transportation Research
Board.

Traffic flow through an intersection is measured in terms of capacity and LOS. Capacity of an
intersection is defined for each approach as the maximum rate of flow that passes through the
intersection under prevailing traffic, roadway and/or signalized conditions. LOS is the
qualitative measure of the efficiency of traffic flow assigned as a result of the capacity analysis.
LOS is described in terms of Levels A through F, where LOS A represents free-flow conditions
and LOS F represents forced-flow conditions.

At signalized intersections, LOS is defined in terms of average delay per approach. For non-
signalized intersections, reserve capacity is used to determine LOS conditions. Average delay
measures the mean stopped delay experienced by vehicles entering a signalized intersection
during the peak hour period. Average delay is measured for each individual approach and the
intersection as a whole. The LOS tends to decrease as average delays increase.

Reserve capacity is the unused capacity of the minor approach and is typically the controlled
approach. Reserve capacity is defined in vehicles per hour and indicates the number of

additional vehicles using an individual approach that would bring the facility to capacity.

The following is a summary of the project intersections analyzed under Existing 2009 Signalized
(Pre-timed) with Proposed Geometry and Future 2029 Signalized (Pre-timed) scenarios. The
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pre-timed 2009 analysis with the Proposed Geometry was utilized to enable us to compare apples
to apples when providing a side-by-side comparison.

Broadway @ Third Street (2009)

The signalized analysis of the existing AM peak hour volumes, with the proposed geometry,
resulted in a LOS D for the eastbound left turn and a LOS B for the eastbound thru lane, a LOS
D for the westbound right turn and a LOS D for the westbound through lane, a LOS C for the
southbound left turn and a LOS B for the southbound right turn approach to the intersection.
The resultant LOS for the intersection was a LOS C.

The signalized analysis of the existing PM peak hour volumes, with the proposed geometry,
resulted in a LOS D for the eastbound left turn and a LOS C for the eastbound thru lane, a LOS
C for the westbound right turn and a LOS D for the westbound through lane, a LOS D for the
southbound left turn and a LOS B for the southbound right turn approach to the intersection.
The resultant LOS for the intersection was a LOS C.

Broadway (@ Third Street (2029)

With the narrowing to one through lane in each direction on Broadway the west side of the
intersection now has only one receiving lane where there currently exists two. The drop of the
additional lane appears to have only a minor influence on the LOS of the intersection and the
evaluation shows that the intersection still operates, with the exception of several movements, at
an acceptable LOS in the AM and PM Peak Hours.

The signalized analysis of the existing AM peak hour volumes, expanded to 20 years in the
future, resulted in a LOS D for the eastbound left turn and a LOS B for the eastbound thru lane, a
LOS E for the westbound right turn and a LOS E for the westbound through lane, a LOS C for
the southbound left turn and a LOS B for the southbound right approach to the intersection. The
resultant LOS for the intersection was a LOS D.

The signalized analysis of the existing PM peak hour volumes, expanded to 20 years in the
future, resulted in a LOS D for the eastbound left turn and a LOS C for the eastbound thru lane, a
LOS D for the westbound right turn and a LOS D for the westbound through lane, a LOS E for
the southbound left turn and a LOS B for the southbound right approach to the intersection. The
resultant LOS for the intersection was a LOS D.

See Table 3.1 to compare results of the analysis.
Broadway @ Ames Street (2009)
The signalized analysis of the existing AM peak hour volumes, with the proposed geometry,

resulted in a LOS C for the eastbound thru lane and a LOS A for the eastbound right turn, a LOS
B for the westbound thru (2 Ins), a LOS C for the westbound left turn, a LOS C for the
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northbound left turn and a LOS A for the northbound right turn. The resultant LOS for the
intersection was a LOS C.

The signalized analysis of the existing PM peak hour volumes, with the proposed geometry,
resulted in a LOS C for the eastbound thru lane and a LOS A for the eastbound right turn, a LOS
B for the westbound thru (2 Ins), a LOS D for the westbound left turn, a LOS C for the
northbound left turn and a LOS A for the northbound right turn. The resultant LOS for the
intersection was a LOS C.

Broadway @ Ames Street (2029)

With the narrowing to one through lane in each direction on Broadway the east and west
approaches to the intersection now have only one through lane where there are currently two. In
addition, the far side of the eastbound Broadway drops a receiving lane. Two lanes currently go
through from the west and in the future the Taxi Lane takes up one of the lanes. The drop of the
additional lanes appear to have only a minor influence on the LOS of the intersection and the
evaluation shows that the intersection still operates at an acceptable LOS in the AM and PM
Peak Hours.

The signalized analysis of the existing AM peak hour volumes, expanded to 20 years in the
future, resulted in a LOS C for the eastbound thru lane and a LOS A for the eastbound right turn,
a LOS B for the westbound thru (2 Ins), a LOS C for the westbound left turn, a LOS C for the
northbound left turn and a LOS A for the northbound right turn. The resultant LOS for the
intersection was a LOS C.,

The signalized analysis of the existing PM peak hour volumes, expanded to 20 years in the
future, resulted in a LOS C for the eastbound thru lane and a LOS A for the eastbound right turn,
a LOS B for the westbound thru (2 Ins), a LOS D for the westbound left turn, a LOS C for the
northbound left turn and a LOS A for the northbound right turn. The resultant LOS for the

intersection was a LOS C.
See Table 3.1 to compare results of the analysis.
It should be noted that, for traffic calming purposes, the LOS of an intersection may not be

optimum at a higher LOS. Some delay can work in favor of the safety of pedestrians and
bicyclists as long as the overall LOS is at an acceptable level.
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Table 3.1
Level of Service-2009 vs. 2029
(Signalized Intersection — Pre-timed/Prop Geometry)

2009 AM Peak Hour 2029 AM Peak Hour
Intersection Queue | Dela Queue | Delay
LOS (Veh) (Secil LOS (Veh) | (Sec)
Broadway @ Third C 34.8 D 43.3
Eastbound Thru B 4 16.9 B 4 17.1
Eastbound Left D 9 45.7 D 10 50.7
Westbound Right D 14 45.8 E 16 55.8
Westbound Thru D 24 39.6 E 27 55.4
Southbound Left C 4 25.6 C 4 25.9
Southbound Right B 4 12.8 B 4 13.0
Broadway @ Ames C 20.5 C 21.4
Eastbound Thru C 13 22.8 C 15 24.6
Eastbound Right A 1 8.5 A 2 8.6
Westbound Thru (2 Lns) B 7 17.8 B 8 18.4
Westbound Left C 6 33.4 C 7 34.4
Northbound Left C 4 33.4 C 4 33.8
Northbound Right A 1 3.6 A 1 3.4
: 2009 PM Peak Hour 2029 PM Peak Hour
Intersection Queue | Delay Queue | Delay
LOS | ven) | (se) | HOS | (ven) | (Se)
Broadway @ Third C 34.3 D 40.3
Eastbound Thru C 7 23.4 C 8 25.1
Eastbound Left D 12 50.0 D 13 53.2
Westbound Right C 7 34.7 D 8 36.6
Westbound Thru D 17 37.7 D 20 51.1
Southbound Left D 14 49.3 E 16 60.8
Southbound Right B 6 13.2 B 6 13.0
Broadway @ Ames C 22.9 C 24.9
Eastbound Thru C 16 28.2 C 19 32.3
Eastbound Right A 2 6.6 A 2 6.7
Westbound Thru (2 Lns) B 6 18.7 B 7 19.2
Westbound Left D 5 41.2 D 6 42.8
Northbound Left C 9 31.8 C 10 33.4
Northbound Right A 3 4.3 A 3 6.6

Note: Queue length is 95 percentile and is measured in car lengths
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3.3  Summary

The analysis of the existing (2009 w/ proposed geometry) and future (2029) traffic conditions
indicates the pre-timed signalized intersection of Broadway @ Third Street, which presently
operates at a LOS C during the AM Peak Hour and a LOS C during the PM Peak Hour, operate
at an acceptable LOS while exhibiting some traffic calming traits. The proposed intersection
includes the same basic geometry with the exception of one less receiving lane on westbound
Broadway. The 2029 analysis indicates the pre-timed signalized intersection of Broadway @
Third Street is anticipated to operate at a LOS D during the AM Peak Hour and a LOS D during
the PM Peak Hour.

The differences in delay and queue lengths for the two time periods for the intersection is only
slightly elevated in most cases in the 2029 analysis and the intersection operates at an acceptable
LOS.

The analysis of the existing (2009 w/ proposed geometry) and future (2029) traffic conditions
indicates the pre-timed signalized intersection of Broadway @ Ames Street, which presently
operates at a LOS C during the AM Peak Hour and a LOS C during the PM Peak Hour, operate
at an acceptable LOS while exhibiting some traffic calming traits. The proposed intersection
includes the same basic geometry with the exception of one less receiving lane on eastbound
Broadway, due to the dedicated Taxi Lane, and one less westbound thru lane. The 2029 analysis
indicates the pre-timed signalized intersection of Broadway @ Ames Street is anticipated to
operate at a LOS C during the AM Peak Hour and a LOS C during the PM Peak Hour.

The differences in delay and queue lengths for the two time periods for the intersection is only
slightly elevated in the 2029 analysis and the intersection operate at an acceptable LOS.

The exclusive bicycle lanes will be aligned to avoid conflicts with right turning vehicles. In
many cases the bicycle lane will be in the center of two approach lanes to avoid this conflict.
The lanes will be marked through the intersection to keep bicycles and cars within their own
respective lanes.

3-5 Weston & Sampson




4.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the information and traffic volumes collected and the analysis contained herein, the
following improvements are recommended at this intersection.

e Provide full-depth pavement at proposed-roadway widening or narrowing areas and cold
plane the existing pavement surface and place new asphalt binder and top course to
project limits for the existing paved areas to remain (w/leveling courses as required).

e Realign the walkway from the Volpe Center to the Marriott Hotel and add a new flashing
pedestrian signal system at this location.

e Incorporate minor drainage improvements where necessary and connect to existing
drainage system. Utilize mini rain gardens where possible to assist in keeping the runoff
cleaner.

e Provide one through lane and one bicycle lane in both directions on Broadway. The
dropping of one travel lane in each direction will eliminate double jeopardy, where
pedestrians who step into a traffic lane in front of or between a stopped vehicle, often in a
crosswalk, and then into an adjacent traffic lane are struck by an oncoming vehicle.

e Provide a dedicated Taxi Lane on the south side of Broadway from Ames Street to the
Marriott Hotel entrance.

e Provide an exclusive left-turn lane from Broadway to Ames Street and from Broadway
onto Third Street.

e Install new pavement markings consisting of lane lines, edge lines, stop lines, dashed lane
continuance lines and arrow symbols.

e Install new warning, regulatory, and guide signs as required.
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APPENDIX A

Average Daily Traffic Counts (24 —hour ATR’s)
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Location ; Broadway East of
Location : Third Street
City/State: Cambridge, MA
Counter : 13866

Accurate Counts
978-664-2565

Page 1

Site Code: 11620001

11620001

Start 24-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Wed Morning __ Afternoon _ Morning __ Afternoon  Morning _ Afternoon  Morning __ Afternoon  Morning  Afternoon
12:00 23 98 40 151
12:15 21 82 23 159
12:30 18 100 20 118
12:45 23 82 85 362 21 138 104 566 189 928
01:00 12 109 19 122
01:15 14 94 14 132
01:30 8 76 19 141
01:45 3 94 37 373 17 149 69 544 106 917
02:00 9 132 7 124
02:15 5 134 9 127
02:30 7 115 8 144
02:45. 6 111 27 492 14 112 38 507 65 999
03:00 10 138 8 147
03:15 3 141 8 144
03:30 7 143 8 114
03:45 0 110 20 532 8 152 32 557 52 1089
04:00 1 181 3 126
04:15 4 169 14 148
04:30 5 182 6 137
04:45 12 178 22 710 15 143 38 554 60 1264
05:00 9 224 22 166
05:15 15 210 36 149
05:30 24 159 78 147
05:45 34 156 82 749 123 171 259 633 341 1382
06:00 30 192 125 162
08:15 33 191 157 162
06:30 35 198 152 155
06:45 86 172 184 753 139 150 573 629 757 1382
07:00 72 121 170 123
07:15 66 143 158 112
07:30 69 100 173 110
07:45 96 109 303 473 191 116 692 461 995 934
08:00 121 87 198 67
08:15 100 82 222 97
08:30 124 70 285 96
08:45 97 64 442 303 254 74 959 334 1401 637
09:00 96 80 244 84
09:15 78 64 199 90
09:30 91 84 193 70
09:45 90 53 355 281 162 98 798 342 1153 623
10:00 77 69 138 89
10:15 75 47 152 71
10:30 77 39 117 56
10:45 82 46 31 201 144 68 551 284 862 485
11:00 92 46 141 64
11:15 95 35 132 52
11:30 80 29 116 50
11:45 81 30 348 140 126 44 515 210 863 350
Total 2216 5369 4628 5621 6844 10990
Percent 29.2% 70.8% 45.2% 54.8% 38.4% 61.6%




Accurate Counts Page 2

Location : Broadway East of 978-664-2565
Location : Third Street
City/State: Cambridge, MA Site Code: 11620001
Counter : 13866 11620001
Start 25-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning __ Afternoon _ Morning __ Afternoon __ Morning  Afternoon  Morning  Afternoon _ Morning  Afternoon
12:00 25 97 34 128
12:15 26 106 35 138
12:30 17 108 25 141
12:45 12 80 80 391 27 120 121 527 201 918
01:00 16 127 30 132
01:15 15 92 27 129
01:30 15 112 25 133
01:45 - 10 110 56 441 15 134 97 528 153 969
02:00 8 102 13 126
02:15 8 116 7 122
02:30 8 164 12 136 :
02:45 4 129 28 511 7 139 39 523 67 1034
03:00 4 141 6 138
03:15 4 168 4 133
03:30 5 154 4 124
03:45 2 130 15 593 11 171 25 566 40 1159
04:00 3 177 8 157
04:15 4 189 8 164
04:30 9 198 18 168
04:45 12 198 28 762 15 147 49 636 77 1398
05:00 5 200 21 158
05:15 17 229 42 137
05:30 27 213 67 138 /
05:45 25 178 74 820 125 153 255 586 329 1406
06:00 24 164 111 126
06:15 38 170 146 154
06:30 49 178 142 166
06:45 74 123 185 635 164 142 563 588 748 1223
07:00 80 120 172 115
07:15 68 114 171 105
07:30 67 97 184 119
07:45 97 89 312 420 180 90 707 429 1019 849
08:00 118 66 234 78
08:15 108 75 226 <75
08:30 110 75 259 91
08:45 91 72 427 288 209 77 928 321 1355 609
09:00 107 84 230 78
09:15 95 73 205 83
09:30 80 96 183 93
09:45 95. 76 377 329 146 90 764 344 1141 673
10:00 91 85 159 79
10:15 82 67 150 86
10:30 78 65 159 83
10:45 78 67 329 284 120 60 588 308 917 592
11:00 103 53 125 69
11:15 88 51 140 77
11:30 91 43 150 57
11:45 99 36 381 183 115 47 530 250 911 433
Total 2292 5657 4666 5606 6958 11263
Percent 28.8% 71.2% 45.4% 54.6% 38.2% 61.8%
Grand Total 4508 11026 9294 11227 13802 22253
Percent 29.0% 71.0% 45.3% 54.7% 38.3% 61.7%

ADT ADT 18,028 AADT 18,028
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Location : Third Strest North of
Location : Broadway
City/State; Cambridge, MA
Counter : 2488

Accurate Counts
978-664-2565

Page 1

Site Code: 11620002

11620002

Start 24-Jun-09 SB Hour Totals NB Hour Totals Combined Totals
Time Wed Morning _ Afternoon _Morning _ Afternoon  Morning  Afternoon  Morning __Afternoon  Morning __ Afternoon
12:00 10 58 9 79

12:15 6 59 2 72

12:30 7 51 8 83

12:45 2 44 25 212 4 64 23 298 48 510
01:00 4 47 4 64

01:15 2 42 3 79

01:30 1 45 7 90

01:45 2 50 9 184 5 80 19 313 28 497
02:00 1 52 5 64 |

02:15 1 71 3 78

02:30 2 51 4 79

02:45 5 51 9 225 4 65 16 286 25 511
03:00 3 77 2 81

03:15 1 64 5 100

03:30 5 91 4 82

03:45 2 65 1 297 3 98 14 361 25 658
04:00 0 107 2 121

04:15 9 87 2 129

04:30 7 116 3 111

04:45 8 111 24 421 5 141 12 502 36 923
05:00 11 119 13 152

0515 8 129 20 140

05:30 12 127 31 103

05:45 17 109 48 484 43 111 107 506 155 990
06:00 42 127 51 131

06:15 29 111 47 139

06:30 52 140 50 146

06:45 51 93 174 471 66 87 214 503 388 974
07:00 71 67 58 79

07:15 52 74 96 50

07:30 76 50 85 69

07:45 73 38 272 229 97 47 336 245 608 474
08:00 73 28 97 44 :

08:15 73 37 119 34

08:30 85 27 157 39

08:45 20 36 321 128 132 37 505 154 826 282
09:00 63 37 128 53

09:15 84 30 112 33

09:30 61 25 102 27

09:45 54 16 262 108 80 38 422 151 684 259
10:00 62 23 60 30

10:15 51 16 74 26

10:30 64 17 77 17

10:45 62 14 239 70 51 27 262 100 501 170
11:00 44 12 69 34

11:15 54 14 54 19

11:30 44 9 61 15

11:45 48 9 190 44 68 11 252 79 442 123
Total 1584 2873 2182 3498 3766 6371
Percent 35.5% 64.5% 38.4% 61.6% 37.2% 62.8%




Location : Third Street North of
Location : Broadway
City/State: Cambridge, MA
Counter : 2488

Accurate Counts
978-664-2565

Page 2

Site Code: 11620002

11620002

Start 25-Jun-09 SB Hour Totals NB Hour Totals Combined Totals
Time Thu Morning _ Afternoon  Morning __ Afternoon  Morning _ Afternoon __ Morning _ Afternoon_ Morning  Afternoon

12:00 7 62 18 90

12:15 1" 72 13 82

12:30 8 44 5 84

12:45 6 61 32 239 9 79 45 335 77 574

01:00 3 46 6 66

01:15 2 69 9 73

01:30 4 55 5 79

01:45 6 42 15 212 5 87 25 305 40 517

02:00 3 49 4 65

02:15 2 61 2 77

02:30 1 74 3 90

02:45 1 65 7 249 2 90 11 322 18 571

03:00 1 89 : 2 89

03:15 3 80 0 90

03:30 2 83 3 98

03:45 o] 90 6 342 1 107 6 384 12 726

04:00 2 84 5 120

04:15 5 88 2 113

04:30 8 130 7 123

04:45 8 95 23 397 9 97 23 453 46 850

05:00 9 126 7 98

05:15 11 92 12 119

05:30 21 130 26 126

05:45 30 103 71 451 39 127 84 470 155 921

06:00 32 75 41 126

06:15 46 86 58 102

06:30 55 88 52 118

06:45 53 70 186 319 66 65 217 411 403 730

07:00 71 50 74 65

07:15 57 41 80 58

07:30 67 33 99 48

07:45 67 37 262 161 104 42 357 213 619 374

08:00 68 35 113 51

08:15 87 31 111 33

08:30 84 26 135 25

08:45 69 28 308 120 130 40 489 149 797 269

09:00 90 35 116 33

09:15 72 36 98 42

09:30 81 38 96 66

09:45 78 28 321 137 87 35 397 176 718 313

10:00 46 23 75 47

10:15 54 14 49 34

10:30 52 19 62 23

10:45 62 26 214 82 58 31 244 135 458 217

11:00 60 16 71 26

11:15 } 58 14 66 20

11:30 58 10 69 24

11:45 63 12 239 52 68 16 274 86 513 138

Total 1684 2761 2172 3439 3856 6200
Percent 37.9% 62.1% 38.7% 61.3% 38.3% 61.7%
Grand Total 3268 5634 4354 6937 7622 12571

Percent 36.7% 63.3% 38.6% 61.4% 37.7% 62.3%

ADT ADT 10,096 AADT 10,096
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Location : Broadway West of
Location : Third Street
City/State: Cambridge, MA
Counter : 16427

Accurate Counts
978-664-2565

Page 1

Site Code: 11620003

11620003

Start 24-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Wed Morning __ Afternoon ___Morning __Afternoon  Morning _Afternoon  Morning __Afternoon  Morning  Afternoon
12:00 21 93 34 135
12:15 19 90 28 146
12:30 25 112 19 113
12:45 29 93 94 388 22 129 103 523 197 911
01:00 1 108 18 121
01:15 17 102 15 121
01:30 10 99 17 108
01:45 3 115 41 424 13 146 83 496 104 920
02:00 10 138 7 121
02:15 11 116 12 110
02:30 10 111 8 129
02:45 8 108 39 473 15 115 42 475 81 948
03:00 11 121 10 137
03:15 6 136 8 125
03:30 7 125 8 130
03:45 0 100 24 482 9 129 35 521 59 1003
04:00 2 141 2 119
04:15 2 152 15 133
04:30 3 144 10 151
04:45 14 151 21 588 13 136 40 539 61 1127
05:00 7 193 18 164
05:15 20 211 32 168
05:30 20 163 49 185
05:45 38 169 85 736 97 202 196 719 281 1455
06:00 40 134 114 190
06:15 32 187 133 176
06:30 49 171 142 174
06:45 84 147 205 639 120 176 509 716 714 1355
07:00 71 114 166 121
07:15 88 104 141 122
07:30 - 89 99 161 107
07:45 123 101 371 418 192 108 660 458 1031 876
08:00 126 86 174 75
08:15 137 85 195 90
08:30 144 72 241 89
08:45 130 69 537 312 196 78 806 332 1343 644
08:00 112 89 184 84
09:15 101 77 185 104
09:30 117 92 163 82
09:45 90 54 420 312 144 76 686 346 1106 658
10:00 93 69 121 79
10:15 86 62 145 76
10:30 88 44 121 55
10:45 95 50 362 225 150 64 537 274 899 499
11:.00 100 63 133 55
11:15 101 36 128 46
11:30 89 27 112 41
11:45 96 29 386 155 137 43 510 185 896 340
Total 2585 5152 4187 5584 6772 10736
Percent 33.4% 66.6% 42.9% 57.1% 38.7% 61.3%




Accurate Counts Page 2

Location : Broadway West of 978-664-2565
Location : Third Street
City/State: Cambridge, MA Site Code: 11620003
Counter : 16427 11620003
Start 25-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning _ Afternoon _ Morning __ Afternoon __Morning __ Afternoon _ Morning___Afternoon  Morning _ Afternoon
12:00 30 116 25 116
12:15 29 108 34 134
12:30 18 123 28 125
12:45 18 79 95 426 .30 112 117 487 212 913
01:00 17 114 30 125
01:15 21 98 19 117
01:30 9 117 20 120
01:45 i 128 58 457 15 116 84 478 142 935
02:00 8 105 14 122
02:15 7 117 8 112
02:30 8 148 9 135 .
02:45 7 134 30 504 6 133 37 502 67 1006
03:00 5 129 7 150
03:15 2 138 6 125
03:30 5 127 3 123
03:45 3 116 15 510 11 168 27 566 42 1076
04:00 6 151 5 131
04:15 2 153 9 151
04:30 7 156 16 166
04:45 14 148 29 608 14 150 44 598 73 1206
05:00 4 166 21 185
05:15 22 176 46 152
05:30 17 198 54 140
05:45 28 154 71 694 113 166 234 643 305 1337
06:00 25 165 92 132
06:15 46 174 128 158
06:30 59 173 140 169
06:45 81 119 211 631 143 148 503 607 714 1238
07:00 82 115 156 112
07:15 89 109 155 111
07:30 90 93 165 119
07:45 114 97 375 414 164 94 640 436 1015 850
08:00 125 74 187 95
08:15 138 87 214 90
08:30 143 75 235 93
08:45 129 78 535 314 179 93 - 815 371 1350 685
09:00 121 91 200 83
09:15 104 76 188 67
09:30 109 90 153 82
09:45 111 80 445 337 143 97 684 329 1129 666
10:00 113 93 130 82
10:15 86 78 150 78
10:30 87 71 152 77
10:45 95 66 381 308 114 68 546 305 927 613
11:00 100 69 128 69
11:15 90 56 133 73
11:30 94 43 129 53
11:45 97 39 381 207 126 44 516 239 897 446
Total 2626 5410 4247 5561 6873 10971
Percent 32.7% 67.3% 43.3% 56.7% 38.5% 61.5%
Grand Total 5211 10562 8434 11145 13645 21707
Percent 33.0% 67.0% 43.1% 56.9% 38.6% 61.4%

ADT ADT 17,676 AADT 17,676
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Accurate Counts Page 1
Location : Mid Block Connector South @Mé@ ‘3""5 978-664-2565

Location : of Broadway

City/State: Cambridge, MA Site Code: 11620004
Counter : 14015 11620004
Start 24-Jun-09 NB Hour Totals SB Hour Totals Combined Totals
Time Wed Morning _ Afternoon  Morning __ Afternoon  Morning  Afternoon  Morning  Afternoon  Morning __Afternoon
12:00 10 59 8 50
12:15 5 65 2 73
12:30 5 54 5 53
12:45 1 42 21 220 2 68 17 244 38 464
01:00 4 49 5 42
01:15 3 45 5 44
01:30 0 46 3 39
01:45 1 42 8 182 4 62 17 187 25 369
02:00 3 60 1 72
02:15 0 35 1 70
02:30 0 43 5 71 ‘
02:45 1 33 4 171 1 93 8 306 12 477
03:00 2 45 3 66
03:15 4 60 3 74
03:30 0 50 3 83
03:45 2 39 8 194 5 47 14 270 22 464
04:00 2 42 3 60
04:15 0 58 4 70
04:30 0 51 5 60
04:45 5 96 7 247 7 61 19 251 26 498
05:00 0 107 7 53
05:15 0 114 9 82
05:30 2 115 1 85
05:45 19 112 21 448 20 100 47 320 68 768
06:00 10 117 29 98
06:15 23 129 29 89
06:30 33 122 56 69
06:45 33 76 99 444 49 72 163 328 262 772
07:00 59 49 46 69
07:15 62 47 55 44
07:30 48 51 54 42
07:45 71 40 240 187 57 24 212 179 452 366
08:00 56 37 61 35
08:15 68 26 95 39
08:30 69 31 81 28
08:45 76 20 269 114 67 24 304 126 573 240
09:00 72 23 48 47
09:15 78 22 65 30
09:30 75 24 48 35
09:45 70 14 295 83 68 26 229 138 524 221
10:00 59 12 67 32
10:15 64 21 54 18
10:30 40 13 ‘ 43 18
10:45 51 13 214 59 61 26 225 94 439 153
11:00 46 17 51 18
11:15 52 6 48 5
11:30 47 9 48 7
11:45 45 6 190 38 57 15 204 45 394 83
Total 1376 2387 1459 2488 2835 4875

Percent 36.6% 63.4% 37.0% 63.0% 36.8% 63.2%




Location : Mid Block Connector South
Location : of Broadway
City/State: Cambridge, MA

Accurate Counts
978-664-2565

Page 2

Site Code: 11620004

Counter : 14015 11620004
Start 25-Jun-09 NB Hour Totals SB Hour Totals Combined Totals
Time Thu Morning __Afternoon __Morning  Afternoon  Morning  Afternoon  Morning _ Afternoon  Morning __ Afternoon

12:00 11 53 9 41

12:15 9 49 5 42

12:30 ] 47 6 43

12:45 7 37 36 186 10 45 30 171 66 357
01:00 4 40 9 53

01:15 5 34 6 42

01:30 1 36 8 34

01:45 3 45 13 155 5 53 28 182 41 337
02:00 0 47 0 46

02:15 2 41 4 45

02:30 0 43 0 62

02:45 0 53 2 184 0 61 4 214 6 398
03:00 0 47 4 78

03:15 0 32 3 60

03:30 0 40 3 72

03:45 0 32 0 151 0 67 10 277 10 428
04:00 0 48 1 61

04:15 2 44 2 63

04:30 1 41 6 66

04:45 2 46 5 179 3 62 12 252 17 431
05:00 1 68 3 80

05:15 3 82 13 73

05:30 6 69 13 94

05:45 8 89 18 308 29 72 58 319 76 627
06:00 9 78 29 61

06:15 28 88 32 63

06:30 19 100 61 41

06:45 46 49 102 315 69 49 191 214 293 529
07:00 44 44 67 58

07:15 47 37 60 36

07:30 51 27 61 48

07:45 66 31 208 139 40 40 228 182 436 321
08:00 65 37 50 40

08:15 81 19 51 23

08:30 73 29 80 28

08:45 82 17 301 102 62 47 243 138 544 240
09:00 89 29 63 36

09:15 72 26 56 19

09:30 55 18 63 28

09:45 69 19 285 92 69 25 251 108 536 200
10:00 64 26 54 25

10:15 40 21 62 25

10:30 53 21 79 30

10:45 65 17 222 85 53 22 248 102 470 187
11:00 50 14 47 16

11:15 43 6 53 6

11:30 43 7 63 15

11:45 63 11 199 38 49 9 212 46 411 84
Total 1391 1934 1515 2205 2906 4139
Percent. 41.8% 58.2% 40.7% 59.3% 41.2% 58.8%
Grand Total 2767 4321 2974 4693 5741 9014
Percent 39.0% 61.0% 38.8% 61.2% 38.9% 61.1%

ADT ADT 7,378 AADT 7,378
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Accurate Counts Page 1

Location : Broadway West of 978-664-2565
Location : Mid-Block Connector
City/State: Cambridge, MA Site Code: 11620005
Counter : 15840 11620005
Start 24-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Wed Morning _ Afternoon  Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning __Afternoon
12:00 21 92 34 120
12:15 15 89 22 119
12:30 18 106 16 85
12:45 24 100 78 387 20 108 92 432 170 819
01:00 9 96 16 95
01:15 13 70 10 100
01:30 11 85 14 91
01:45 8 94 41 345 12 109 52 395 a3 740
02:00 9 121 7 84
02:15 5 113 7 89
02:30 11 102 8 94
02:45 6 105 31 441 15 94 35 361 66 802
03:00 11 105 10 117
03:15 7 120 5 99
03:30 8 106 4 122
03:45 4 98 30 429 9 127 28 465 58 894
04:00 1 117 2 106
04:15 6 125 7 123
04:30 5 124 4 139
04:45 11 102 23 468 7 132 20 500 43 968
05:00 : 11 144 12 163
05:15 18 164 19 189
05:30 30 144 39 200
05:45 40 159 99 611 62 230 132 782 231 1393
06:00 42 130 61 223
06:15 51 114 83 209
06:30 61 123 95 182
06:45 111 105 265 472 90 162 329 776 594 1248
07:00 83 98 128 104 ‘
07:15 107 85 108 108
07:30 98 75 101 98
07:45 136 85 424 343 128 95 465 405 889 748
08:00 147 70 136 66
08:15 161 64 134 87
08:30 166 87 163 75
08:45 151 66 625 287 143 72 576 300 1201 587
09:00 143 71 149 70
09:15 121 63 132 91
09:30 125 71 125 68
09:45 125 52 514 257 118 65 524 294 1038 551
10:00 99 67 86 66
10:15 105 49 107 58
10:30 96 39 93 44
10:45 91 46 391 201 98 55 384 223 775 424
11:00 87 47 97 45
11:15 101 27 93 42
11:30 82 20 90 35
11:45 97 31 367 125 101 38 381 160 748 285
Total 2888 4366 3018 5093 5906 9459

Percent 39.8% 60.2% 37.2% 62.8% 38.4% 61.6%




Location : Broadway West of
Location : Mid-Block Connector
City/State: Cambridge, MA
Counter : 15840

Accurate Co‘unts
978-664-2565

Page 2

Site Code: 11620005
11620005

Start 25-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning _ Afternoon  Morning __Afternoon  Morning __ Afternoon  Morning __ Afternoon

12:00 22 108 25 88

12:15 20 98 31 104

12:30 16 99 22 104

12:45 11 920 69 395 24 92 102 388 171 783

01:00 17 105 24 107

01:15 12 89 17 98

01:30 11 103 14 105

01:45 11 109 51 406 15 92 70 402 121 808

02:00 5 102 12 96

02:15 11 116 8 99

02:30 8 130 9 112

02:45 7 107 31 455 6 109 35 416 66 871

03:00 8 112 5 113

03:15 6 104 4 100

03:30 4 120 2 104

03:45 3 109 21 445 7 123 18 440 39 885

04:00 7 136 4 126

04:15 7 125 9 139

04:30 6 118 8 126

04:45 12 131 32 510 8 135 29 526 61 1036

05:00 10 140 10 163

05:15 20 144 30 134

05:30 25 146 39 124

05:45 42 115 97 545 81 181 160 602 257 1147

086:00 30 130 57 134

06:15 63 123 68 159

06:30 78 125 87 170

06:45 103 112 274 490 102 138 314 601 588 1091

07:00 86 101 122 100

07:15 109 95 120 95

07:30 101 92 110 102

07:45 126 75 422 363 138 81 490 378 912 741

08:00 142 69 146 72

08:15 163 82 172 78

08:30 163 57 154 80

08:45 165 71 633 279 122 74 594 304 1227 583

09:00 144 72 145 72

09:15 120 67 138 64

09:30 128 88 111 71

09:45 132 67 524 294 104 84 498 291 1022 585

10:00 125 75 81 64

10:15 85 59 101 65

10:30 102 60 99 63

10:45 89 68 401 262 87 60 368 252 769 514

11:00 95 52 97 48

11:15 87 48 100 59

11:30 94 47 99 47

11:45 86 29 362 176 103 38 399 192 761 368

Total 2917 4620 3077 4792 5994 9412
Percent 38.7% 61.3% 39.1% 60.9% 38.9% 61.1%
Grand Total 5805 8986 6095 9885 11900 18871

Percent 39.2% 60.8% 38.1% 61.9% 38.7% 61.3%

ADT ADT 15,386 AADT 15,386
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APPENDIX B

Turning Movement Counts
Existing 2009 Peak Hour Traffic Volume

Weston & Sampson







N/S Street : Third Street
E/W Street: Broadway

-City/State : Cambridge, MA

Accurete Counts

978-664-2565

2009 TMC®

File Name : 11620001
Site Code : 11620001
Start Date : 6/24/2009

Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Third St Broadway Bike Path Broadway
From North From East From South From West
Start Time Left|  Thru|  Right Left]  Thrul Right Left|  Thru]  Right Left|  Thrul Right| Int Total]
07:30 25 0 36 0 130 42 0 0 0 42 40 0 315
07:45 24 0 45 0 127 57 0 0 0 40 77 0 370
Total 49 0 81 0 257 99 0 0 0 82 117 0 685
08:00 33 0 29 0 146 56 0 0 0 40 90 0 394
08:15 22 0 36 0 156 71 0 0 0 65 68 0 418
08:30 30 0 35 0 192 90 0 0 0 61 84 0 492
08:45 29 0 43 0 159 102 Q 0 0 58 67 0 458
Total 114 0 143 0 653 319 0 0 0 224 309 0 1762
09:00 21 0 37 0 157 80 0 0 0 33 74 0 412
09:15 19 0 41 0 146 59 0 0 0 57 55 0 377
Grand Total 203 0 302 0 1213 567 0 0 0 396 555 0 3236
Apprch % 40.2 0 59.8 0 68.1 31.9 0 0 0 41.6 58.4 0
Total % 6.3 0 9.3 0 37.5 17.5 0 0 0 12.2 17.2 0
Cars 188 0 285 0 1182 558 0 0 0 375 540 0 3128
% Cars 92.6 0 94.4 0 97.4 98.4 0 0 - 0 94.7 97.3 0 96.7
Trucks 15 0 17 0 31 9 0 0 0 21 15 0 108
% Trucks 7.4 0 5.6 0 2.6 1.6 0 0 0 53 2.7 0 3.3
2009 AWM
Third St Broadway Bike Path Broadway
From North From East From South From West
StartTime| Left| Thru| Right| 298| Left| Thru| Right 26D Left| Thru| Right 2EP. | Left| Thru| Right A i
_Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
‘Peak Hour for Entire Intersection Begins at 08:15
08:15 22 0 36 58 0 156 71 227 0 0 0 0 65 68 0 133 418
08:30 30 0 35 85 0 192 90 282 0 0 0 0 61 84 0 145 492
08:45 29 0 43 72 0 159 102 261 0 0 0 0 58 67 0 125 458
09:00 21 0 37 58 0 157 90 247 0 0 0 0 33 74 0 107 412
Total Volume 102 0 151 253 0 664 353 1017 0 0 0 0 217 293 0 510 1780
% App. Total | 40.3 0 597 0 653 347 0 0 0 425 57.5 0
PHF| .850 .000 .878 .878| .000 .865 .865 9021 .000 .000 .000 .000) .835 .872 .000 .879 .904
Cars 95 0 142 237 0 648 346 994 0 0 0 0 204 284 0 488 1719
% Cars| 93.1 0 94.0 93.7 0 976 980 97.7 0 0 0 0| 94.0 96.9 0 85.7 96.6
Trucks 7 0 9 16 0 16 7 23 0 0 0 0 13 9 0 22 61
% Trucks 6.9 0 6.0 6.3 0 24 20 2.3 0 0 0 0 6.0 3.1 0 4.3 34




ACCL”'E:E Ccunts

978-664-2565

File Name : 11620001
Site Code : 11620001
Start Date : 6/24/2009

PageNo :2
Third ot
Out In __Total
550] [ 237] [ 787
20 16 36
570 553 |_B23
—
142] 0] 95
sl o 7
151 ol 102
;R—ifht Thru  Leift
Peak Hour Data
gg g g = Al‘ 2 (83 o
i gégﬁ“:’rj Nolrth t"%q%s‘a g ek
r B8 | & BN AN @
D O o i .
% EERR 3 §§———> Peak Hour Begins at 08:15 4~—-—3 Ll o . 5§
£ = Cars R & SRR =
m“cmm ooz Trucks - =
8 ﬁ N l%—l ‘5‘% oo o § » § ;!:{
N[O L™
9 r
Left Thru Right
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
Out In Total
Bike Path
Peak Hour Analysis From 07:30 t0 09:15 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
j 08:00 08:15 07:30 08:00
+0 mins. 33 0 29 62 0 156 71 227 0 0 0 0 40 90 0 130
+15 mins. 22 0 36 58 0 192 90 282 0 0 0 0 65 68 0 133
+30 mins. 30 0 35 65 0 159 102 261 0 0 0 0 61 84 0 145
+45 mins. 29 0 43 72 0 157 90 247 0 0 0 0 58 67 0 125
Total \ n n
Volume 114 0 143 257 0 664 353 1017 0 0 0 0] 224 309 0 533
[+)
A?ﬁg 44.4 0 556 0 653 347 0 0 0 42 58 0
PHF | .864 .000 .831 .892] .000 .865 .865 .902| .000 .000 .000 .000| .862 .858 .000 .919
Cars| 105 0 136 241 0 648 346 994 0 0 0 0| 213 298 0 511
% Cars| 92.1 0 95.1 93.8 0 976 98 97.7 0 0 0 0] 95.1 964 0 95.9
Trucks 9 0 7 16 0 16 7 23 0 0 0 0 11 11 0 22
% Trucks| 7.9 0 49 6.2 0 24 2 2.3 0 0 0 0| 49 36 0. 41




"N/S Street : Third Street
E/W Street: Broadway

Accu rate Counts

978-664-2565

File Name : 11620001
Site Code : 11620001

.City/State : Cambridge, MA Start Date : 6/24/2009
‘Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Third St Broadway Bike Path Broadway
From North From East From South From West
Start Time Leftl Thru] Right Left]  Thrul  Right Left|  Thrul Right Left| Thrul Right| It Total]
16:30 84 0 48 0 92 46 0 0 0 48 96 0 414
16:45 94 0 35 0 93 47 0 0 0 73 93 0 435
Total 178 0 83 0 185 93 0 0 0 121 189 0 849
17:00 91 0 40 0 121 55 0 0 0 78 141 0 526
17:15 82 0 73 0 103 53 0 0 0 78 137 0 526
17:30 78 0 82 0 101 42 0 0 0 55 108 0 466
17:45 73 0 56 0 131 41 0 0 0 61 114 0 476
Total 324 0 251 0 456 191 0 0 0 272 500 0 1994
18:00 85 0 63 0 129 47 0 0 0 61 107 0 492
18:15 86 0 52 0 124 56 0 0 0 75 116 0 509
18:30 98 0 52 0 117 35 0 0 0 102 84 0 488
18:45 72 0 43 0 123 28 8] 0 0 41 100 0 407
Total 341 0 210 0 493 166 0 0 0 279 407 0 1896
19:00 46 0 30 0 98 26 0 0 0 45 82 0 327
19:15 60 0 29 0 96 21 0 0 0 24 63 0 298
Grand Total 949 0 603 0 1328 497 0 0 0 741 1246 0 5364
Apprch % 61.1 0 38.9 0 72.8 27.2 0 0 0 37.3 62.7 0
Total % 17.7 0 11.2 0 24.8 9.3 0 0 0 13.8 23.2 0
Cars 942 0 594 0 1312 487 0 0 0 740 1241 0 5316
% Cars 99.3 0 98.5 0 98.8 98 0 0 0 99.9 99.6 0 99.1
Trucks 7 0 9 0 16 10 0 0 0 1 5 0 48
% Trucks 0.7 0 1.5 0 1.2 2 0 0 0 0.1 04 0 0.9
2009 PM
Third St Broadway Bike Path Broadway
From North From East From South From West
| sttTime| Let| Thru| Rignt| PPl e Thru| Right| £hei| Let| Thru| Right AED. | et Thru| Right pop
Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00
17:00 91 0 40 131 0 121 55 176 0 0 0 0 78 141 0 219 526
17:15 82 0 73 155 0 103 53 156 0 0 0 0 78 137 0 215 526
17:30 78 0 82 160 0 101 42 143 0 0 0 0 55 108 0 163 466
17:45 73 0 56 129 0 131 41 172 0 0 0 0 61 114 0 175 476
Total Volume | 324 0 251 575 0 456 191 647 0 0 0 0| 272 500 0 772 1994
% App. Total | 56.3 0 437 0 705 295 0 0 0 352 648 0
PHF| .890 .000 .765 898 | .000 .870 .868 9191 .000 .000 .000 .000| 872 .887  .000 .881 .948
Cars| 322 0 248 570 0 453 188 641 0 0 0 0| 271 498 0 769 1980
% Cars| 99.4 0 9838 99.1 0 993 984 99.1 0 0 0 0| 99.6 99.6 0 99.6 99.3
Trucks 2 0 3 5 0 3 3 8 0 0 0 0 1 2 0 3 14
% Trucks 0.6 0 1.2 0.9 0 0.7 1.6 0.9 0 0 0 0 04 0.4 0 0.4 0.7




Accurate Ccu nts

978-664-2565

+ 11620001
: 11620001
: 6/24/2009
12

File Name
Site Code
Start Date
Page No
Third St
Out In Total
459 570] [ 1029
4 5 9
463 575 [_1038
248] 0] 322
3l o 2
251 ol 324
iijght T]x'ru Left
Peak Hour Data
w2 D) VS
33 3 = v S ‘ a1 2 9?8
S e North Laa am BRES
§‘C§«>E Qo 3__} Peak Hour Begins at 17:00 4——“‘» R g
£l & =3 o o5 8
g N = Cars 2Bk Sl 3] 3
= — o olol e Trucks - <
ERS Z v ool & *EF
g g ]
9 1 r
Left Thru Right
of o
0 ol o
0 oo
0 0 0
o 0 0
0 0 0
Out In Total
Rike Path
‘Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
' 17:15 17:45 16:30 17:00
+0 mins. 82 0 73 155 0 131 41 172 0 0 0 0 78 141 0 219
+15 mins. 78 0 32 160 0 129 47 176 0 0 0 0 78 137 0 215
+30 mins. 73 0 56 129 0 124 56 180 0 0 0 0 55 108 0 163
+45 mins. 85 0 63 148 0 117 35 152 0 0 0 0 61 114 0 175
Total | 2.0 o 274 s92| 0 so1 179 680 0 0 0 0| 272 500 0 772
Volume
0,
A’?olizi 53.7 0 463 0 73.7 263 0 0 0 352 64.8 0
PHF| 935 .000 .835 9251 000 956 .799 9441 .000  .000 .000 000 .872 .887 .000 .881
Cars| 316 0 268 584 0 497 175 672 0 0 0 01 271 498 0 769
% Cars| 99.4 0 978 98.6 0 992 978 98.8 0 0 0 0} 99.6 99.6 0 99.6
Trucks 2 0 6 8 0 4 4 8 0 0 0 0 1 2 0 3
% Trucks| 0.6 0 22 1.4 0 08 22 1.2 0 0 0 0] 04 04 0 0.4




Accurate Ccunts

978-664-2565

N/S Street : Mid Block Connector &MES ST, File Name : 11620002
E/W Strest: Broadway Site Code : 11620002
City/State : Cambridge, MA Start Date : 6/24/2009
- Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left] Thru | U-Tm Left | Right | U-Trn Thru | Right | U-Trn Int. Total |
07:30 31 131 1 18 22 2 79 28 0 312
07:45 39 133 4 20 19 3 95 23 0 336
Total 70 264 5 38 41 5 174 51 0 648
08:00 38 126 3 14 23 2 102 20 2 330
08:15 43 138 2 22 23 0 114 28 1 371
08:30 45 171 3 23 18 5 131 28 1 425
08:45 40 128 1 17 16 8 113 36 2 359
Total 166 563 9 76 80 13 460 112 ) 1485
09:00 41 99 5 28 27 4 94 24 0 322
09:15 48 96 2 18 21 3 93 23 1 305
Grand Total 325 1022 21 160 169 25 821 210 7 2760
Apprch % 23.8 74.7 1.5 45.2 47.7 7.1 79.1 20.2 0.7 :
Total % 11.8 37 0.8 5.8 6.1 0.9 29.7 7.6 0.3
Cars 305 991 21 97 149 25 744 195 7 2534
% Cars 93.8 97 100 60.6 88.2 100 90.6 92.9 100 91.8
Trucks 20 31 0 63 20 0 77 15 0 226
% Trucks 6.2 3 0 39.4 11.8 0 9.4 7.1 0 8.2
72009 A
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left| Thrul U-Tm| App. Total [efi| _Rioht] U-Tm| App. Total| _ Thru] _ Right| U-Trn| App. Total| Int. Total|
: Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00
. 08:00 38 126 3 167 14 23 2 39 102 20 2 124 330
08:15 43 138 2 183 22 23 0 45 114 28 1 143 371
08:30 45 171 3 219 23 18 5 46 131 28 1 160 425
08:45 40 128 1 169 17 16 6 39 113 36 2 151 359
Total Volume 166 563 9 738 76 80 13 169 460 112 6 578 1485
% App. Total 22.5 76.3 1.2 45 47.3 7.7 79.6 19.4 1
PHF .922 .823 .750 .842 .826 .870 .542 .918 .878 778 .750 .903 .874
Cars 152 549 9 710 49 71 13 133 416 104 6 526 1369
% Cars| 91.6 97.5 100 96.2 84.5 88.8 100 78.7 90.4 -92.9 100 91.0 92.2
Trucks 14 14 0 28 27 9 0 36 44 8 0 52 116
% Trucks 8.4 25 0 3.8 35.5 1.3 0 21.3 9.6 7.1 0 9.0 7.8




Accurats Ccu nts

978-664-2565

File Name
Site Code
Start Date
Page No
Peak Hour Data
R S
S BCEER | = 2l 32
¥ OANET? North 3 S
§ o § %g e Peak Hour Begins at 08:00 - _ g
B = 718 [ A = wwﬁ:’%
° X Cars v TSm0 oo o] §
“ % o © o0 o Trucks [ =
=l o) In = . —
T 3 Slobol g, 38
Left Right U-Tm
gl 71 13
27 9 0
76| 80l 13
256 133 369
22 36 58
278 169 447
Out In Total
Mid Block Gonnector
Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
07:45 08:15 08:00
+0 mins. 39 133 4 176 22 23 0 45 102 20 2 124
+15 mins. 38 126 3 167 23 18 5 46 114 28 1 143
+30 mins. 43 138 2 183 17 16 6 39 131 28 1 160
+45 mins. 45 171 3 219 28 27 4 59 113 36 2 151
Total Volume 165 568 12 745 90 ’4 15 189 460 112 6 578
% App. Total 22.1 76.2 1.6 47.6 44.4 7.9 79.6 19.4 1
PHF 917 .830 750 .850 .804 778 .625 .801 .878 778 750 .903
Cars 154 552 12 718 58 74 15 147 416 104 6 526
% Cars 933 97.2 100 96.4 64.4 88.1 100 77.8 90.4 92.9 100 91
Trucks 11 16 0 27 32 10 0 42 44 8 0 52
% Trucks 6.7 2.8 0 3.6 35.6 11.9 0 22.2 9.6 7.1 0 9

: 11620002
: 11620002
: 6/24/2009
12




N/S Street : Mid Block Connector AM% s’ro

E/W Streefs Broadway

Accurate COUH‘:S

978-664-2565

File Name : 11620002
Site Code : 11620002

City/State : Cambridge, MA Start Date : 6/24/2009
‘Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left | Thru | U-Tmn Left] Right | U-Trn Thru | Right | U-Trn Int. Total |
16:30 18 90 1 33 25 0 97 10 1 275
16:45 20 81 i 48 57 3 96 11 0 317
Total 38 171 2 81 82 3 193 21 1 592
17:00 23 105 3 57 49 0 120 10 0 367
17:15 33 116 1 52 61 1 144 18 1 427
17:30 26 128 1 62 48 2 134 19 2 422
17:45 34 128 3 78 40 2 131 21 4 441
Total 116 477 8 249 198 5 529 63 7 1657
18:00 28 138 3 64 64 2 117 20 1 437
18:15 37 129 1 74 55 4 %4 14 2 410
18:30 33 103 4 64 53 1 114 15 2 389
18:45 28 116 2 30 23 2 97 17 1 316
Total 126 4386 10 232 195 9 422 66 6 1552
19:00 13 125 2 45 44 30 87 15 1 335
19:15 26 134 1 27 35 2 55 19 1 300
Grand Total 319 1393 23 634 554 22 1286 189 16 4436
Apprch % 18.4 80.3 1.3 52.4 45.8 1.8 86.3 12.7 1.1
Total % 7.2 31.4 0.5 14.3 12.5 0.5 29 4.3 0.4
Cars 303 1382 21 571 547 22 1216 184 16 4262
% Cars - 95 99.2 91.3 90.1 98.7 100 94.6 97.4 100 96.1
Trucks 16 N 2 63 7 0 70 5 0 174
% Trucks 5 0.8 8.7 8.9 1.3 0 5.4 26 0 3.9
2009 PMm
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left] Thrul U-Trn] App. Total [eii]l  Right] U-Tm| App. Totall _ Thru| Right| U-Trn] App. Total| Int. Total]
Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
‘Peak Hour for Entire Intersection Begins at 17:15
17:15 33 116 1 150 52 61 1 114 144 18 1 163 427
17:30 26 128 1 155 62 48 2 112 134 19 2 155 422
17:45 kY3 128 3 165 78 40 2 120 131 21 4 156 441
18:00 28 138 3 169 64 84 2 130 117 20 1 138 437
Total Volume 121 510 8 639 256 213 7 476 526 78 8 612 1727
% App. Total 18.9 79.8 1.3 53.8 44.7 1.5 85.9 12.7 1.3
PHF .850 .924 .667 .945 .821 .832 .875 .915 913 .929 .500 .939 .979
Cars 118 505 7 630 236 213 7 456 498 74 8 580 1666
% Cars 975 99.0 87.5 98.6 92.2 100 100 95.8 84.7 94.9 100 94.8 96.5
Trucks 3 5 1 9 20 0 0 20 28 4 0 32 61
% Trucks 25 1.0 12.5 1.4 7.8 0 0 4.2 53 5.1 0 52 35




Accurate COU nts

978-664-2565

File Name
Site Code
Start Date
Page No
Peak Hour Data
S BIR o
(<l RCI o
CSMEEEE | . S
B E— Nortn —3 el
§E§gg XY= Peak Hour Begins at 17:15 - _g
g gﬁl Cars ‘L—gﬁw; §‘D§:§
= vy ®O® = Trucks [ =
SR 3 Tl g, 208
9
Left Right U-Trn
236] 213 7
200 o0 0
256] 213 7
192 456 648
7 20 27
199 476 675
M Out In Total
Mid Block Connector
Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
17:30 17:45 17:15
+0 mins. 26 128 1 155 78 40 2 120 144 18 1 163
+15 mins. 34 128 3 165 64 64 2 130 134 19 2 155
+30 mins. 28 138 3 169 74 55 4 133 131 21 4 156
+45 mins. 37 129 1 167 64 53 1 118 117 20 1 138
Total Volume 125 523 8 656 280 212 9 501 526 78 8 612
% App. Total 19.1 79.7 1.2 55.9 42.3 1.8 85.9 12.7 1.3
PHF .845 .947 .667 970 .897 .828 563 .942 913 .929 .500 .939
Cars 121 519 7 647 253 210 9 472 498 74 8 580
% Cars 96.8 99.2 87.5 98.6 90.4 99.1 100 94.2 94.7 94.9 100 94.8
Trucks 4 4 1 9 27 2 0 29 28 4 0 32
% Trucks 32 0.8 12.5 14 9.6 0.9 0 5.8 5.3 5.1 0 52

: 11620002
: 11620002
: 6/24/2009
02




APPENDIX A

Average Daily Traffic Counts (24 ~hour ATR’s)

Weston & Sampson




Accurate Counts Page 1

Location : Broadway East of 978-664-2565
Location : Third Street
City/State: Cambridge, MA Site Code: 11620001
Counter : 13866 ‘ 11620001
Start 24-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time “Wed Morning  Afternoon  Morning  Afternoon  Morning  Afternoon  Morning _ Afternoon Morning  Afternoon
12:00 23 98 40 151
12:15 21 82 23 159
12:30 18 100 20 118
12:45 23 82 85 362 21 138 104 566 189 928
01:00 12 109 19 122
01:15 14 94 14 132
01:30 8 76 19 141
01:45 3 94 37 373 17 149 69 544 106 917
02:00 9 132 7 124
02:15 5 134 9 127
02:30 7 115 8 144
02:45. 6 111 27 492 14 112 38 507 65 999
03:00 10 138 8 147
03:15 3 141 8 144
03:30 7 143 8 114
03:45 0 110 20 532 8 152 32 557 52 1089
04:00 1 181 3 126
04:15 4 169 14 148
04:30 5 182 6 137
04:45 12 178 22 710 15 143 38 554 60 1264
05:00 9 224 22 166
05:15 15 210 36 149
05:30 24 159 78 147
05:45 34 156 82 749 123 171 259 633 341 1382
06:00 i 30 192 125 162
06:15 33 191 157 162
06:30 35 198 152 155
06:45 86 172 184 753 139 150 573 629 757 1382
07:00 72 121 170 123
07:15 66 143 158 112
07:30 69 100 173 110
,07:45 96 109 303 473 191 116 692 461 995 934
08:00 121 87 198 67
08:15 100 82 222 97
08:30 124 70 285 96
08:45 97 64 442 303 254 74 959 334 1401 637
08:00 96 80 244 84
09:15 78 84 199 90
09:30 91 84 193 70
09:45 90 53 355 281 162 98 798 342 1153 623
10:00 77 69 138 89
10:15 75 47 152 71
10:30 77 39 117 56
10:45 82 46 311 201 144 68 551 284 862 485
11:00 92 46 141 64
11:15 95 35 132 52
11:30 80 29 116 50
11:45 81 30 348 140 126 44 515 210 863 350
Total 2216 5369 4628 5621 6844 10990

Percent 29.2% 70.8% 45.2% 54.8% 38.4% 61.6%




Location : Broadway East of
Location : Third Street
City/State: Cambridge, MA
Counter : 13866

Accurate Counts
978-664-2565

Page 2

Site Code: 11620001
11620001

Start 25-Jun-09 EB Hour Totals WwB Hour Totals Combined Totals
Time Thu Morning _ Afternoon  Morning  Afternoon  Morning  Afternoon  Morning _ Afternoon  Morning _Afternoon
12:00 25 97 34 128

12:15 26 106 35 138

12:30 17 108 25 141

12:45 12 80 80 391 27 120 121 527 201 918
01:00 16 127 30 132 :

01:15 15 92 27 129

01:30 15 112 25 133

01:45 : 10 110 56 441 15 134 97 528 153 969
02:00 8 102 13 126

02:15 8 116 7 122

02:30 8 164 12 136

02:45 4 129 28 511 7 139 39 523 67 1034
03:00 4 141 6 138

03:15 4 168 4 133

03:30 5 154 4 124

03:45 2 130 15 593 11 171 25 566 40 1159
04:00 3 177 8 157

04:15 4 189 8 164

04:30 9 198 18 168

04:45 12 198 28 762 15 147 49 636 77 1398
05:00 5 200 21 158

05:15 17 229 42 137

05:30 27 213 67 138 /

05:45 25 178 74 820 125 153 255 586 329 1406
06:00 24 164 111 126

06:15 38 170 146 154

06:30 49 178 142 166

06:45 74 123 185 635 164 142 563 588 748 1223
07:00 80 120 172 115

07:15 68 114 171 105

07:30 67 97 184 119

07:45 97 89 312 420 180 90 707 429 1019 849
08:00 118 66 234 78

08:15 108 75 226 75

08:30 110 75 259 91

08:45 91 72 427 288 209 77 928 321 1355 609
09:00 107 84 230 78

09:15 95 73 205 83

09:30 80 96 183 93

09:45 95 . 76 377 329 146 90 764 344 1141 673
10:00 91 85 159 79

10:15 82 67 150 86

10:30 78 65 159 83

10:45 78 67 329 284 120 60 588 308 917 592
11:00 103 53 125 69

11:15 88 51 140 77

11:30 91 43 150 57

11:45 99 36 381 183 115 47 530 250 911 433
Total 2292 5657 4666 5606 6958 11263
Percent 28.8% 71.2% 45.4% 54.6% 38.2% 61.8%
Grand Total 4508 11026 9294 11227 13802 22253

Percent 29.0% 71.0% 45.3% 54.7% 38.3% 61.7%

ADT ADT 18,028 AADT 18,028
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Accurate Counts Page 1

Location : Third Street North of 978-664-2565
Location : Broadway
City/State: Cambridge, MA Site Code: 11620002
Counter : 2488 11620002
Start 24-Jun-09 SB Hour Totals NB Hour Totals Combined Totals
Time Wed Morning __ Afternoon __Morning __ Afternoon __Morning  Afternoon _ Morning __ Afternoon _Morning Afternoon
12:00 10 58 9 79
12:15 6 59 2 72
12:30 7 51 8 83
12:45 2 44 25 212 4 64 23 298 48 510
01:00 4 47 4 64
01:15 2 42 3 79
01:30 1 45 7 90
01:45 2 50 9 184 5 80 19 313 28 497
02:00 1 52 5 64 |
02:15 1 71 3 78
02:30 2 51 4 79
02:45 5 51 9 225 4 65 16 286 25 511
03:00 3 77 2 81
03:15 1 64 5 100
03:30 5 91 4 82
0345 2 65 11 297 3 98 14 361 25 658
04:00 0 107 2 121
04:15 9 87 2 129
04:30 7 116 3 111
04:45 8 111 24 421 5 141 12 502 36 923
05:00 11 119 13 152
05:15 8 129 20 140
05:30 12 127 31 103
05:45 17 109 48 484 43 111 107 506 155 990
06:00 42 127 51 131
06:15 29 111 47 139
06:30 52 140 50 146
06:45 51 93 174 471 66 87 214 503 388 974
07:00 71 67 58 79
07:15 52 74 96 50
07:30 76 50 85 69
07:45 73 38 272 229 97 47 336 245 608 474
08:00 73 28 97 44 :
08:15 73 37 119 34
08:30 85 27 157 39
08:45 90 36 321 128 132 37 505 154 826 282
09:00 63 37 128 53
09:15 84 30 112 33
09:30 61 25 102 27
09:45 54 16 262 108 80 38 422 151 684 259
10:00 62 23 60 30
10:15 51 16 74 26
10:30 64 17 77 17
10:45 62 14 239 70 51 27 262 100 501 170
11:00 44 12 69 34
11:15 54 14 54 19
11:30 44 9 61 15 |
11:45 48 9 190 44 68 1 252 79 442 123
Total 1584 2873 2182 3498 3766 6371

Percent 35.5% 64.5% 38.4% 61.6% 37.2% 62.8%




Location : Third Street North of
Location : Broadway
City/State: Cambridge, MA

Accurate Counts
978-664-2565

Page 2

Site Code: 11620002

Counter : 2488 11620002
Start 25-Jun-09 SB Hour Totals NB Hour Totals Combined Totals
Time Thu Morning  Afternoon  Morning__ Afternoon  Morning  Afternoon _Morning  Afternoon  Morning  Afternoon

12:00 7 62 18 80

12:15 11 72 13 82

12:30 8 44 5 84

12:45 6 61 32 239 9 79 45 335 77 574

01:00 3 46 6 66

01:15 2 69 9 73

01:30 4 55 5 79

01:45 6 42 15 212 5 87 25 305 40 517

02:00 3 49 4 65

02:15 2 61 2 77

02:30 1 74 3 90

02:45 1 65 7 249 2 90 11 322 18 571

03:00 1 89 : 2 89

03:15 3 80 0 90

03:30 2 83 3 98

03:45 0 90 6 342 1 107 6 384 12 726

04:00 2 84 5 120

04:15 5 88 2 113

04:30 8 130 7 123

04:45 8 95 23 397 9 97 23 453 46 850

05:00 9 126 7 98

05:15 11 92 12 119

05:30 21 130 26 126

05:45 30 103 71 451 39 127 84 470 155 921

06:00 32 75 41 126

06:15 46 86 58 102

06:30 55 88 52 118

06:45 53 70 186 319 66 65 217 411 403 730

07:00 71 50 74 65

07:15 57 41 80 58

07:30 67 33 99 48

07:45 67 37 262 161 104 42 357 213 619 374

08:00 68 35 113 51

08:15 87 31 111 33

08:30 84 26 135 25

08:45 69 28 308 120 130 40 489 149 797 269

09:00 90 35 116 33

09:15 72 36 98 42

09:30 81 38 96 66

09:45 78 28 321 137 87 35 397 176 718 313

10:00 46 23 75 47

10:15 54 14 49 34

10:30 52 19 62 23

10:45 62 26 214 82 58 31 244 135 458 217

11:00 60 16 71 26

11:15 58 14 66 20

11:30 58 10 69 24

11:45 63 12 239 52 68 16 274 86 513 138

Total 1684 2761 2172 3439 3856 6200
Percent 37.9% 62.1% 38.7% 61.3% 38.3% 61.7%
Grand Total 3268 5634 4354 6937 7622 12571

Percent 36.7% 63.3% 38.6% 61.4% 37.7% 62.3%

ADT ADT 10,096 AADT 10,096
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Location : Broadway West of
Location : Third Street
City/State: Cambridge, MA
Counter : 16427

Accurate Counts
978-664-2565

Page 1

Site Code: 11620003
11620003

Start 24-Jun-09 EB Hour Totals wB Hour Totals Combined Totals
Time Wed Morning _ Afternoon  Morning __ Afternoon  Morning __Afternoon  Morning  Afternoon __Morning _ Afternoon
12:00 21 93 34 135
12:15 19 90 28 146
12:30 25 112 19 113
12:45 29 93 94 388 22 129 103 523 197 911
01:00 11 108 18 121
01:15 17 102 15 121
01:30 10 99 17 108
01:45 3 115 41 424 13 146 63 496 104 920
02:00 10 138 7 121
02:15 11 116 12 110
02:30 10 111 8 129
02:45 8 108 39 473 15 115 42 475 81 948
03:00 11 121 10 137
03:15 6 136 8 125
03:30 7 125 8 130
03:45 0 100 24 482 9 129 35 521 59 1003
04:00 2 141 2 119
04:15 2 152 15 133
04:30 3 144 10 151
04:45 14 151 21 588 13 136 40 539 61 1127
05:00 7 193 18 164
05:15 20 211 32 168
05:30 20 163 49 185
05:45 38 169 85 736 97 202 196 719 281 1455
06:00 40 134 114 190
06:15 32 187 133 176
06:30 49 171 142 174 .
06:45 84 147 205 639 120 176 509 716 714 1355
07:00 71 114 166 121
07:15 88 104 141 122
07:30 89 99 161 107
07:45 123 101 371 418 192 108 660 458 1031 876
08:00 126 86 174 75
08:15 137 85 195 90
08:30 144 72 241 89
08:45 130 69 537 312 196 78 806 332 1343 644
09:00 112 89 194 84
09:15 101 77 185 104
09:30 117 92 163 82
09:45 90 54 420 312 144 76 686 346 1106 658
10:00 93 69 121 79
10:15 86 62 145 76
10:30 88 44 121 55
10:45 95 50 362 225 150 64 537 274 899 499
11:00 100 63 133 55
11:15 101 36 128 46
11:30 89 27 112 41
11:45 96 29 386 155 137 43 510 185 896 340
Total 2585 5152 4187 5584 6772 10736
Percent 33.4% 66.6% 42.9% 57.1% 38.7% 61.3%




Accurate Counts Page 2

Location : Broadway West of 978-664-2565
Location : Third Street
City/State: Cambridge, MA Site Code: 11620003
Counter :; 16427 11620003
Start 25-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning _ Afternoon _ Morning___ Afternoon __ Morning _ Afternoon  Morning __ Afternoon  Morning  Afternoon
12:00 30 116 25 116
12:15 29 108 34 134
12:30 18 123 28 125
12:45 18 79 95 426 30 112 117 487 212 913
01:00 17 114 30 125
01:15 21 98 19 117
01:30 9 117 20 120
01:45 11 128 58 457 15 116 84 478 142 935
02:00 8 105 14 122
02:15 7 117 8 112
02:30 8 148 9 135
02:45 7 134 30 504 6 133 37 502 67 1006
03:00 5 129 7 150
03:15 2 138 6 125
03:30 5 127 3 123
03:45 3 116 15 510 11 168 27 566 42 1076
04:00 6 151 5 131
04:15 2 153 9 151
04:30 7 156 16 166
04:45 14 148 29 608 14 150 44 598 73 1206
05:00 4 166 21 185
05:15 22 176 . 46 152
05:30 17 198 54 140
05:45 28 154 71 694 113 166 234 643 305 1337
06:00 25 165 92 132
06:15 46 174 128 158
06:30 59 173 140 169
06:45 81 119 211 631 143 148 503 607 714 1238
07:00 82 115 156 112
07:15 89 109 155 111
07:30 90 93 165 119
07:45 114 97 375 414 164 94 640 436 1015 850
08:00 125 74 187 95
08:15 138 87 214 90
08:30 143 75 235 93
08:45 129 78 535 314 179 93 - 815 371 1350 685
09:00 121 91 200 83
09:15 104 76 188 67
09:30 109 90 153 82
09:45 111 80 445 337 143 97 684 329 1129 666
10:00 113 93 130 82
10:15 86 78 150 78
10:30 87 71 152 77
10:45 95 66 381 308 114 68 546 305 927 613
11:00 100 69 128 69
11:15 90 56 133 73
11:30 94 43 129 53
11:45 97 39 381 207 126 44 516 239 897 446
Total 2626 5410 4247 5561 6873 10971
Percent 32.7% 67.3% 43.3% 56.7% 38.5% 61.5%
Grand Total 5211 10562 8434 11145 13645 21707
Percent 33.0% 67.0% 43.1% 56.9% 38.6% 61.4%

ADT ADT 17,676 AADT 17,676
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Accurate Counts

Location : Mid Block Connector South @wwé’a “31'?) 978-664-2565
Location : of Broadway

City/State: Cambridge, MA

Counter : 14015

Page 1

Site Code: 11620004

11620004

Start 24-Jun-09 NB Hour Totals SB

Hour Totals Combined Totals
Time Wed Morning _ Afterncon  Morning  Afternoon  Morning _ Afternoon  Morning  Afternoon  Morning __ Afternoon
12:00 10 59 8 50
12:15 5 65 2 73
12:30 5 54 5 53
12:45 1 42 21 220 2 68 17 244 38 464
01:00 4 49 5 42
01:15 3 45 5 44
01:30 0 46 3 39
- 01:45 1 42 8 182 4 62 17 187 25 369
02:00 3 60 1 72
02:15 0 35 1 70
02:30 0 43 5 71
02:45 1 33 4 171 1 93 8 308 12 477
03:00 2 45 3 66
03:15 4 60 3 74
03:30 0 50 3 83
03:45 2 39 8 194 5 47 14 270 22 464
04:00 2 42 3 60
04:15 0 58 4 70
04:30 0 51 5 60
04:45 5 96 7 247 7 61 19 251 26 498
05:00 0 107 7 53
05:15 0 114 9 82
05:30 2 115 11 85
05:45 19 112 21 448 20 100 47 320 68 768
06:00 10 117 29 98
06:15 23 129 29 89
06:30 33 122 56 69
06:45 33 76 99 444 49 72 163 328 262 772
07:00 59 49 46 69
07:15 62 47 55 44
07:30 48 51 54 42
07:45 71 40 240 187 57 24 212 179 452 366
08:00 56 37 61 35
08:15 68 26 95 39
08:30 69 31 81 28
08:45 76 20 269 114 67 24 304 126 573 240
09:00 72 23 48 47
09:15 78 22 65 30
09:30 75 24 48 35
09:45 70 14 295 83 68 26 229 138 524 221
10:00 59 12 67 32
10:15 64 21 54 18
10:30 40 13 . 43 18
10:45 51 13 214 59 61 26 225 94 439 153
11:00 46 17 51 18
11:15 52 6 48 5
11:30 47 9 48 7
11:45 45 6 190 38 57 15 204 45 394 83
Total 1376 2387 1459 2488 2835 4875
Percent 36.6% 63.4% 37.0% 63.0% 36.8% 63.2%




Location : Mid Block Connector South
Location : of Broadway
City/State: Cambridge, MA

Accurate Counts
978-664-2565

Page 2

Site Code: 11620004

Counter : 14015 11620004
Start 25-Jun-09 NB Hour Totals SB Hour Totals Combined Totals
Time Thu Morning _ Afternoon __Morning __ Afternoon  Morning  Afternoon __Morning  Afternoon __Morning Afternoon

12:00 11 53 9 41

12:15 9 49 5 42

12:30 9 47 6 43

12:45 7 37 36 186 10 45 30 171 66 357

01:00 4 40 9 53

01:15 5 34 6 42

01:30 1 36 8 34

01:45 3 45 13 155 5 53 28 182 41 337

02:00 0 47 0 46

02:15 2 41 4 45

02:30 0 43 0 62

02:45 0 53 2 184 0 61 4 214 6 398

03:00 0 47 4 78

03:15 0 32 3 60

03:30 0 40 3 72

03:45 0 32 0 151 0 67 10 277 10 428

04:00 0 48 1 61

04:15 2 44 2 63

04:30 1 41 6 66

04:45 2 46 5 179 3 62 12 252 17 431

05:00 1 68 3 80

05:15 3 82 13 73

05:30 6 69 13 94

05:45 8 89 18 308 29 72 58 319 76 627

06:00 9 78 29 61

06:15 28 88 32 63

06:30 19 100 61 41

06:45 46 49 102 315 69 49 191 214 293 529

07:00 44 44 67 58 :

07:15 47 37 60 36

07:30 51 27 61 48

07:45 66 31 208 139 40 40 228 182 436 321

08:00 65 37 50 40

08:15 81 19 51 23

08:30 73 29 80 28

08:45 82 17 301 102 62 47 243 138 544 240

09:00 89 29 63 36

09:15 72 26 56 19

09:30 55 18 63 28

09:45 69 19 285 92 69 25 251 108 536 200

10:00 64 26 54 25

10:15 40 21 62 25

10:30 53 21 79 30

10:45 65 17 222 85 53 22 248 102 470 187

11:00 50 14 47 16

11:15 43 6 53 6

11:30 43 7 63 15 )

11:45 63 11 199 38 49 9 212 46 411 84

Total 1391 1934 1515 2205 2906 4139
Percent. 41.8% 58.2% 40.7% 59.3% 41.2% 58.8%
Grand Total 2767 4321 2974 4693 5741 9014

Percent 39.0% 61.0% 38.8% 61.2% 38.9% 61.1%

ADT ADT 7,378 AADT 7,378
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Accurate Counts Page 1

Location : Broadway West of 978-664-2565
Location : Mid-Block Connector
City/State: Cambridge, MA Site Code: 11620005
Counter : 15840 11620005
Start 24-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Wed Morning __Afternoon ~ Morning  Afternoon  Morning  Afternoon  Morning _Afternoon  Morning  Afternoon
12:00 21 92 34 120
12:15 15 89 22 119
12:30 18 106 16 85
12:45 24 100 78 387 20 108 92 432 170 819
01:00 9 96 16 95
01:15 13 70 10 100
01:30 11 85 14 91
01:45 8 94 41 345 12 109 52 395 93 740
02:00 9 121 7 84
02:15 5 113 7 89
02:30 11 102 5 94
02:45 6 105 31 441 15 94 35 361 66 802
03:00 11 105 10 117
03:15 7 120 5 99
03:30 8 106 4 122
03:45 4 98 30 429 9 127 28 465 58 894
04:00 1 117 2 106
04:15 6 125 7 123
04:30 5 124 4 139
04:45 11 102 23 468 7 132 20 500 43 968
05:00 : 11 144 12 163
05:15 18 164 19 189
05:30 30 144 39 200
05:45 40 159 99 611 62 230 - 132 782 231 1393
06:00 42 130 61 223
06:15 5 114 83 209
06:30 61 123 95 182
06:45 111 105 265 472 90 162 329 776 594 1248
07:00 83 98 128 104
07:15 107 85 108 108
07:30 98 75 101 98
07:45 136 85 424 343 128 95 465 405 889 748
08:00 147 70 136 66
08:15 161 64 134 87
08:30 166 87 163 75
08:45 151 66 625 287 143 72 576 300 1201 587
09:00 143 71 149 70
09:15 121 63 132 91
09:30 125 71 125 68
09:45 125 52 514 257 118 65 524 294 1038 551
10:00 99 67 86 66
10:15 105 49 107 58
10:30 96 39 93 44
10:45 91 46 391 201 98 55 384 223 775 424
11:00 87 47 97 45
11:15 101 27 93 42
11:30 82 20 90 35
11:45 97 31 367 125 101 38 381 160 748 285
Total 2888 4366 3018 5093 5906 9459

Percent 39.8% 60.2% 37.2% 62.8% 38.4% 61.6%




Location : Broadway West of

Accurate Counts
978-664-2565

Page 2

Location : Mid-Block Connector
City/State: Cambridge, MA Site Code: 11620005
Cournter : 15840 11620005
Start 25-Jun-09 EB Hour Totals WB Hour Totals Combined Totals
Time Thu Morning  Afternoon _ Morning __ Afternoon _ Morning _ Afternoon  Morning __Afternoon _ Morning _ Afterncon
12:00 22 108 25 88
12:15 20 08 31 104
12:30 16 99 22 104
12:45 " 90 69 395 24 92 102 388 171 783
01:00 17 105 24 107
01:15 12 89 17 98
01:30 11 103 14 105
01:45 11 109 51 406 15 92 70 402 121 808
02:00 5 102 12 96
02:15 11 118 8 99
02:30 8 130 9 112
02:45 7 107 31 455 6 109 35 416 66 871
03:00 8 112 5 113
03:15 6 104 4 100
03:30 4 120 2 104
03:45 3 109 21 445 7 123 18 440 39 885
04:00 7 136 4 126
04:15 7 125 9 139
04:30 6 118 8 126
04:45 12 131 32 510 8 135 29 526 61 1036
05:00 10 140 10 163
05:15 20 144 30 134
05:30 25 146 39 124
05:45 42 115 97 545 81 181 160 602 257 1147
06:00 30 130 57 134
06:15 63 123 68 159
06:30 78 125 87 170
06:45 103 112 274 490 102 138 314 601 588 1091
07:00 86 101 122 100
07:15 109 95 120 95
07:30 101 92 110 102
07:45 126 75 422 363 138 81 490 378 912 741
08:00 142 69 146 72
08:15 163 82 172 78
08:30 163 57 154 80
08:45 165 71 633 279 122 74 594 304 1227 583
09:00 144 72 145 72
09:15 120 67 138 64
09:30 128 88 111 71
09:45 132 67 524 294 104 84 498 291 1022 585
10:00 125 75 81 64
10:15 85 59 101 65
10:30 102 60 99 63
10:45 89 68 401 262 87 60 368 252 769 514
11:00 95 52 97 48
11:15 87 48 100 59
11:30 94 47 99 47
11:45 86 29 362 176 103 38 399 192 761 368
Total 2917 4620 3077 4792 5994 9412
Percent 38.7% 61.3% 39.1% 60.9% 38.9% 61.1%
Grand Total 5805 8986 6095 9885 11900 18871
Percent 39.2% 60.8% 38.1% 61.9% 38.7% 61.3%
ADT ADT 15,386 AADT 15,386
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APPENDIX B

Turning Movement Counts
Existing 2009 Peak Hour Traffic Volume

Weston & Sampson







‘N/S Street : Third Street
E/W Street: Broadway
City/State : Cambridge, MA

Accurate COUI‘ICS

978-664-2565

7009 TML®

File Name : 11620001
Site Code : 11620001
Start Date : 6/24/2009

Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Third St Broadway Bike Path Broadway
From North From East From South From West
Start Time Left]  Thrul  Right Leftl  Thrul  Right left]  Thrul  Right Left| Thrul Right| _Int Totall
07:30 25 0 36 0 130 42 0 0 0 42 40 0 315
07:45 24 0 45 0 127 57 0 0 0 40 77 0 370
Total 49 0 81 0 257 99 0 0 0 82 117 0 685
08:00 33 0 29 0 146 56 0 0 0 40 90 0 394
08:15 22 0 36 0 156 71 0 0 0 65 68 0 418
08:30 30 0 35 0 192 S0 0 0 0 61 84 0 492
08:45 29 0 43 0 159 102 0 0 0 58 67 0 458
Total 114 0 143 0 853 319 0 0 0 224 309 0 1762
09:00 21 0 37 0 157 90 0 0 0 33 74 0 412
09:15 19 0 41 0 146 59 0 0 0 57 55 0 377
Grand Total 203 0 302 0 1213 567 0 0 0 396 555 0 3236
Apprch % 40.2 0 59.8 0 68.1 31.9 0 0 0 41.6 58.4 0
Total % 6.3 0 9.3 0 37.5 17.5 0 0 0 12.2 17.2 0
Cars 188 0 285 0 1182 558 0 0 0 375 540 0 3128
% Cars 92.6 Q 94.4 0 97.4 98.4 0 0 0 94.7 97.3 0 96.7
Trucks 15 0 17 0 31 9 0 0 0 21 15 0 108
% Trucks 7.4 0 5.6 0 2.6 1.6 0 0 0 5.3 2.7 0 3.3
2609 AM
Third St Broadway Bike Path Broadway
From North From East From South From West
StatTime| Left| Thru| Right| £90| Left| Thru| Right 20D Left| Thru| Right 20D | Left| Thru| Right o o
Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:15
08:15 22 0 36 58 0 156 71 227 0 0 0 0 85 68 0 133 418
08:30 30 0 35 65 0 192 90 282 0 0 0 0 61 84 0 145 492
08:45 29 0 43 72 0 159 102 261 0 0 0 0 58 67 0 125 458
09:00 21 0 37 58 0 157 90 247 0 0 0 0 33 74 0 107 412
Total Volume 102 0 151 253 0 664 353 1017 0 0 0 0 217 293 0 510 1780
% App. Total | 40.3 0 597 0 653 347 0 0 0 425 575 0
PHF| .850 .000 .878 .8781 .000 .865 .865 5021 .000 .000 .000 .000| .835 .872 .000 .879 .904
Cars 95 0 142 237 0 648 346 994 0 0 0 0 204 284 0 488 1719
% Cars| 93.1 0 940 93.7 0 976 980 97.7 0 0 0 0| 94.0 96.9 0 95.7 96.6
Trucks 7 0 9 16 0 16 7 23 0 0 0 0 13 9 0 22 61
% Trucks 6.9 0 6.0 6.3 0 24 2.0 2.3 0 0 0 0 6.0 3.1 0 4.3 34




Accurate Counts

978-664-2565

File Name : 11620001
Site Code : 11620001
Start Date : 6/24/2009
PageNo :2
Third St
QOut in Total
550| [ 237] [ 787
20 16 36
570] 253 823
142] 0] 95
sl o 7
151 o[~ 102
Right Thru Left
4175
Peak Hour Data
T H et t2 ol o0
| NTNE Noth LEkl gk BB
g_ g N EO; ' CEE Peak Hour Begins at 08:15 4 N _g
S = & RE— ERLR R8P g
2 Cars Rt SIS Ry~
2 = ooox Trucks = <
g="= 23 FAobo| R, 3E
N IO L™=
q |
Left Thru Right
of © 0
o o 0
oo 0
0 [} 0
0 0 0
0 0 0
Out In Total
Bike Paih
Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
‘Peak Hour for Fach Approach Begins at:
08:00 08:15 07:30 08:00
+0 mins. 33 0 29 62 0 136 71 227 0 0 0 0 40 90 0 130
+15 mins. 22 0 36 58 0 192 90 282 0 0 0 0 65 68 0 133
+30 mins. 30 0 35 65 0 159 102 261 0 0 0 0 61 84 0 145
+45 mins. 29 0 43 72 0 157 90 247 0 0 0 0 58 67 0 125
Total N nen
Volume 114 0 143 257 0 664 353 1017 0 0 0 0| 224 309 0 533
% App.
Total 44.4 0 556 0 653 34.7 0 0 0 42 58 0
PHF| .864 .000 .831 .892| .000 .865 865 .902| .000 .000 .000 .000| .862 .858 .000 919
Cars| 105 0 136 241 0 648 346 994 0 0 0 0| 213 298 0 511
% Cars | 92.1 0 95.1 93.8 0 976 98 97.7 0 0 0 0| 95.1 964 0 95.9
Trucks 9 0 7 16 0 16 7 23 0 0 0 0 11 11 0 22
% Trucks | 7.9 0 49 6.2 0 24 2 23 0 0 0 0] 49 36 0 4.1




‘N/S Street : Third Street
- E/W Street: Broadway

.City/State : Cambridge, MA

Accurate Counts

978-664-2565

File Name : 11620001
Site Code + 11620001
Start Date : 6/24/2009

‘Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Third St Broadway Bike Path Broadway
From North From East From South From West
Start Time Left| Thru[ Right Left]  Thrul Right Left|  Thrul Right Left]  Thrul| Right| Int Total]
16:30 84 0 48 0 92 46 0 0 0 48 96 0 414
16:45 94 0 35 0 93 47 0 Q 0 73 93 0 435
Total 178 0 83 0 185 93 0 0 0 121 189 0 849
17:00 91 0 40 0 121 55 0 0 0 78 141 0 526
17:15 82 0 73 0 103 53 0 0 0 78 137 0 526
17:30 78 0 82 0 101 42 0 0 0 55 108 0 466
17:45 73 0 56 0 131 41 0 0 0 61 114 0 476
Total 324 0 251 0 456 191 0 0 0 272 500 0 1994
18:00 85 0 63 0 129 47 0 0 0 61 107 0 492
18:15 86 0 52 0 124 56 0 0 0 75 116 0 509
18:30 38 0 52 0 117 35 0 0 0 102 . 84 0 488
18:45 72 0 43 0 123 23 0 0 0 41 100 0 407
Total 341 0 210 0 493 166 0 0 0 279 407 0 1896
19:00 46 0 30 0 98 26 0 0 0 45 82 0 327
18:15 60 0 29 0 96 21 0 0 0 24 - 68 0 298
Grand Total 949 0 603 0 1328 497 0 0 0 741 1246 0 5364
Apprch % 61.1 0 38.9 0 72.8 27.2 0 0 0 37.3 62.7 0
Total % 17.7 0 11.2 0 24.8 9.3 0 0 0 13.8 23.2 0
Cars 942 0 594 0 1312 487 0 0 0 740 1241 0 5316
% Cars 99.3 0 98.5 0 98.8 98 0 0 0 99.9 99.6 0 99.1
Trucks 7 0 9 0 16 10 0 0 0 1 5 0 48
% Trucks 0.7 0 1.5 0 1.2 2 0 0 0 0.1 0.4 0 0.9
2009 M
Third St Broadway Bike Path Broadway
From North From East From South From West
StartTime| Left| Thru| Right| 0P| Left| Thru| Right APP | Left| Thu| Right APP | Let| Thu | Right L
Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:00
17:00 91 0 40 131 0 121 55 176 0 0 0 0 78 141 0 219 526
17:15 82 0 73 155 0 103 53 156 0 0 0 0 78 137 0 215 526
17:30 78 0 82 160 0 101 42 143 0 0 0 0 55 108 0 163 466
17:45 73 0 56 129 0 131 41 172 0 0 0 0 61 114 0 175 476
Total Volume | 324 0 25 575 0 45 191 647 0 0 0 ol 272 500 0 772 1994
% App. Total | 56.3 0 437 0 705 295 0 0 0 352 648 0
PHF| .890 .000 .765 .898| .000 .870 .868 .919| .000 000 _ .000 .000| 872 .887  .000 .881 .948
Cars| 322 0 248 570 0 453 188 641 0 0 0 0| 271 498 0 769 1980
% Cars | 99.4 0 9838 99.1 0 99.3 984 99.1 0 0 0 0| 99.6 99.6 0 99.6 99.3
Trucks 2 0 3 5 0 3 3 6 0 0 0 0 1 2 0 3 14
% Trucks 0.6 0 1.2 0.9 0 0.7 1.6 0.9 0 0 0 0 0.4 0.4 0 0.4 0.7




Accurata Counts

978-664-2565

File Name
Site Code
Start Date
Page No
Third St
Out in_Total
259 [ 570] [ 1029
4 5 9
463 |57 [ 1038
248] 0| 322
al o 2
2510l 324
<Rj;ht Thru  Left
Peak Hour Data
T2 > S
EL‘E p e BN l oD 0| »2
8 Ng North LEl g B2ES
z o oy _ Al & @
%_ggg N %O’NL% = Peak Hour Begins at 17:00 ! - g
g N }E—’ Cars F‘ngg f’c’gsg
2 = | [e9e= Trucks - =
EEE = oo & ;gjg
a9 1 r
Left _Thru__Right
o] o o
ol o 0
ol o o
0 0 0
0 0 0
0 0 0
Out In Total
Bike Path
‘Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
- Peak Hour for Each Approach Begins at:
17:15 17:45 16:30 17:00
+0 mins. 82 0 73 155 0 131 41 172 0 0 0 0 78 141 0 219
+15 mins. 78 0 82 160 0 129 47 176 0 0 0 0 78 137 0 215
+30 mins. 73 0 56 129 0 124 56 180 0 0 0 0 55 108 0 163
+45 mins. 85 0 63 148 0 117 35 152 0 0 0 0 61 114 0 175
v Total 316 0 274 52| o0 s01 179 680 0 0 0 0l 272 500 0 772
olume
0,
/"I‘fﬁgl‘ 537 0 463 0 737 263 o 0 0 352 648 0
PHF| .935 .000 .835 9251 .000 .956 .799 9441 000 .000 .000 .000| .872 .887 .000 .881
Cars| 316 0 268 584 0 497 175 672 0 0 0 0| 271 498 0 769
% Cars| 99.4 0 978 98.6 0 992 97.8 98.8 0 0 0 0 99.6 99.6 0 996
Trucks 2 0 6 3 0 4 4 8 0 0 0 0 1 2 0 3
% Trucks| 0.6 0 22 14 0 08 22 12 0 0 0 0] 04 04 0 0.4

: 11620001
: 11620001
2 6/24/2009
12




N/S Strest: Mid Block Connecior AMES ST,

- E/W Street: Broadway

Accurate Counts

978-664-2565

File Name : 11620002
Site Code : 11620002

City/State : Cambridge, MA Start Date : 6/24/2009
: Weather : Rain PageNo :1
Groups Printed- Cars - Trucks
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left | Thru ] U-Trn Left | Right | U-Trn Thru | Right | U-Trn Int. Total |
07:30 31 131 1 18 22 2 79 28 0 312
07:45 39 133 4 20 19 3 95 23 0 336
Total 70 264 5 38 41 5 174 51 0 648
08:00 38 126 3 14 23 2 102 20 2 330
08:15 43 138 2 22 23 0 114 28 1 371
08:30 45 171 3 23 18 5 131 28 1 425
08:45 40 128 1 17 16 6 113 36 2 359
Total 166 563 9 76 80 13 460 112 6 1485
09:00 41 29 5 28 27 4 94 24 0 322
09:15 48 86 2 18 21 3 a3 23 1 305
Grand Total 325 1022 21 160 169 25 821 210 7 2780
Apprch % 23.8 74.7 1.5 45.2 47.7 7.1 79.1 20.2 0.7 :
Total % 11.8 37 0.8 5.8 6.1 0.9 29.7 1.6 0.3
Cars 305 991 21 97 149 25 744 195 7 2534
% Cars 93.8 97 100 80.6 88.2 100 90.6 92.9 100 91.8
Trucks 20 31 0 63 20 0 77 15 0 226
% Trucks 8.2 3 0 39.4 11.8 0 9.4 7.1 0 8.2
2009 AdA
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left| Thrul U-Trn| App. Total Left] Right] U-Tm!| App. Total Thru] _ Right| _U-Trn| App. Total| Int. Total]
- Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 08:00
; 08:00 38 126 3 167 14 23 2 39 102 20 2 124 330
08:15 43 138 2 183 22 23 0 45 114 28 1 143 371
08:30 45 171 3 219 23 18 5 46 131 28 1 160 425
08:45 40 128 1 169 17 16 6 39 113 36 2 151 359
Total Volume 166 563 9 738 76 80 13 169 460 112 6 578 1485
% App. Total 22.5 76.3 1.2 45 47.3 7.7 79.6 19.4 1
PHF .922 .823 750 .842 .826 .870 .542 918 .878 778 .750 .903 .874
Cars 152 549 9 710 49 71 13 133 416 104 6 526 1369
% Cars| 916 97.5 100 96.2 64.5 88.8 100 78.7 904 929 100 91.0 92.2
Trucks 14 14 0 28 27 9 0 36 44 8 0 52 116
% Trucks 8.4 25 0 3.8 35.5 11.3 0 21.3 9.6 7.1 0 9.0 7.8




ACCUI"EC& COUhtS

978-664-2565

% Trucks

File Name
Site Code
Start Date
Page No
Peak Hour Data
R o
o & = I - o %2
£ North —3 Sh
> [ ool m
ERER RIS = Peak Hour Begins at 08:00 Ll L L 58
g g+ Cars $ReRR BRI S
= % o = Trucks = =
Left Right U-Tm
4] 7] 13
27 ol o
76| 80| 13
256 133 369
22 36 58
778 Teo] 447
Out In Total
Mid Block Connacior
Peak Hour Analysis From 07:30 to 09:15 - Peak 1 of 1
‘Peak Hour for Each Approach Begins at:
' 07:45 08:15 08:00
+0 mins. 39 133 176 22 23 0 45 102 2 124
+15 mins. 38 126 167 23 18 5 46 114 1 143
+30 mins. 43 138 183 17 16 6 39 131 1 160
+45 mins. 45 171 219 28 27 4 59 113 2 151
Total Volume 165 568 745 90 84 15 189 460 6 578
% App. Total 22.1 76.2 47.6 444 7.9 79.6 1
PHF 917 .830 .850 .804 .778 625 .801 .878 750 .903
Cars 154 552 718 58 74 15 147 416 6 526
% Cars 933 97.2 96.4 64.4 88.1 100 77.8 90.4 100 91
Trucks 11 16 27 32 10 0 42 44 0 52
6.7 2.8 3.6 35.6 11.9 0 22.2 9.6 0 9

: 11620002
: 11620002
1 6/24/2009
12




ACCUI’E!E Cour\ts

978-664-2565

File Name : 11620002
Site Code : 11620002
Start Date : 6/24/2009

N/S Street : Mid Block Comnector AMERS sT.
E/W Streslr Broadway
. City/State : Cambridge, MA

Weather : Rain PageNo 1
Groups Printed- Cars - Trucks
Broadway Mid Block Connector Broadway
From East From South From West
Start Time Left| Thru U-Trn Left | Right | U-Trn Thru | Right | U-Trn Int. Total |
16:30 18 20 1 33 25 0 97 10 1 275
16:45 20 81 1 48 57 3 96 11 0 317
Total 38 171 2 81 82 3 193 21 1 592
17:00 23 105 3 57 49 0 120 10 0 367
1715 33 116 1 52 61 1 144 18 1 427
17:30 26 128 1 62 48 2 134 19 2 422
17:45 34 128 3 78 40 2 131 21 4 441
Total 116 477 8 249 198 5 529 63 7 1657
18:00 28 138 3 64 64 2 117 20 1 437
18:15 37 129 1 74 55 4 94 14 2 410
18:30 33 103 4 64 53 1 114 15 2 389
18:45 28 118 2 30 23 2 97 17 1 316
Total 126 486 10 232 195 9 422 66 6 1552
19:00 13 125 2 45 44 30 87 15 1 335
19:15 26 134 1 27 35 2 55 19 1 300
Grand Total 319 1393 23 634 554 22 1286 189 16 4436
Apprch % 18.4 80.3 1.3 52.4 45.8 1.8 86.3 12.7 1.1
Total % 7.2 31.4 0.5 14.3 12.5 0.5 29 4.3 0.4
Cars 303 1382 21 571 547 22 1216 184 16 4262
% Cars ~ 95 99.2 91.3 90.1 98.7 100 94.6 974 100 96.1
Trucks 16 11 2 63 7 0 70 5 0 174
% Trucks 5 0.8 8.7 8.9 1.3 0 5.4 2.6 0 3.9
2009 Pm
Broadway Mid Block Connector Broadway
From East From South From West
: Start Time Left| Thrul U-Tm] App. Total Leii]  Riaht] U-Tm] App.Totall _ Thrul Right] U-Trn| App.Total| Int. Total]
Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
Peak Hour for Entire Intersection Begins at 17:15
17:15 33 116 1 150 52 61 1 114 144 18 1 163 427
17:30 26 128 1 155 62 43 2 112 134 19 2 155 422
17:45 34 128 3 165 78 40 2 120 131 21 4 156 441
18:00 28 138 3 169 64 64 2 130 117 20 1 138 437
Total Volume 121 510 8 639 256 213 7 476 526 78 8 612 1727
% App. Total 18.9 79.8 1.3 53.8 44.7 1.5 85.9 12.7 1.3
PHF .890 924 .667 .945 .821 .832 .875 .915 913 .929 .500 .939 .979
Cars 118 505 7 630 236 213 7 456 498 74 8 580 1666
% Cars 97.5 99.0 87.5 98.6 02.2 100 100 95.8 04.7 94.9 100 94.8 96.5
Trucks 3 5 1 9 20 0 0 20 28 4 0 32 61
% Trucks 25 1.0 12.5 1.4 7.8 0 0 4.2 53 5.1 0 5.2 3.5




Accurate Counts

978-664-2565

File Name : 11620002
Site Code : 11620002
Start Date : 6/24/2009

PageNo :2
Peak Hour Data
73 6IR o
= < |9 EESEIE] | =~ 3o :'LEO.
A P d North —3 el
§.893 | T8z Peak Hour Begins at 1715 - K
3 2 + Cars T2ERLE| (B8 F
= o ® ofw o Trucks < =
F 1 LS g
00 [y ==
Left Right U-Tmn
236] 213 7
20 0 0
256] 213 7
192 456 548
7 20 27
199 476 675
P Out In Total
Mid Block Connector
‘Peak Hour Analysis From 16:30 to 19:15 - Peak 1 of 1
Peak Hour for Each Approach Begins at:
17:30 17:45 17:15
+0 mins. 26 128 1 155 78 40 2 120 144 18 1 163
+15 mins. 34 128 3 165 64 64 2 130 134 19 2 155
+30 mins. 28 138 3 169 74 55 4 133 131 21 4 156
+45 mins. 37 129 1 167 64 53 1 118 117 20 1 138
Total Volume 125 523 3 656 280 212 9 501 526 78 8 612
% App. Total 19.1 79.7 1.2 ) 55.9 423 1.8 85.9 12.7 1.3
PHF .845 947 .667 970 .897 .828 .563 .942 913 929 .500 .939
Cars 121 519 7 647 253 210 9 472 498 74 8 580
% Cars 96.8 99.2 87.5 98.6 90.4 99.1 100 94.2 94.7 94.9 100 94.8
Trucks 4 4 1 9 27 2 0 29 28 4 0 32
% Trucks 32 0.8 12.5 1.4 9.6 0.9 0 5.8 53 5.1 0 52




APPENDIX C

Existing 2009 Volume Analyzed under Existing Signalized Conditions

Weston & Sampson







CAMBRIDGE BROADWAY/ITHIRD
2008 PM 7/14/2009

WESTON & SAMPSON




Lanes, Volumes, Timings 2009 PM EXIST
BROADWAY/THIRD 8/24/2009

M o N
1900 1900 1900 1900 1900 1900
e Length (ft) 325 0 0 0
, " : 0 1 1
Total Lost Time (s) 4.0 4.0 4.0 40 4.0 4.0
Turning Speed (mph) 15 B 9
Lane Util. Factor 1.00 095 095 095 1.00 1.00
Frt o e ~ 0.956 0850
Flt Protected 0.950 0.950

Satd. Flow (prot) 1693 3185 3045 ¢ 0O 1593 1425
Flt Permitted 0.950 0.950

Satd. Flow (perm) 1593 3185 3045 0 1593 1425
Right Turn on Red No No
Satd. Fiow (RTOR) ~

Headway Factor 114 114 114 114 114 114
Link Speed (mph) 30 30 30

Link Distance (ft) 977 393 1212

Travel Time (s) ; 222 89 27.5

Volum (vph) 272 500 456 191 324 251
Peak Hour Factor 092 092 092 09 092 092
Adj Flow (vph) 206 543 496 208 352 273
_ane Grol 296 543 704 o362 3713
Prot pt+ov

Lane Configurations

plit (s 210 210 210 21.0 i
Total Spl (s) 23.0 37.0 370 0.0 30.0 53.0
Total Split (%) 256% 41.1% 41.1% 0.0% 33.3% 58.9%
Maximum Green (s) 18.0 32.0 320 25.0

Yellow Time (s) 30 30 30 3.0
All-Red Time (s) 20 20 20 2.0
Lead/Lag lag Lead Lead

Lead-Lag Optimize?

Act Effct Green (s) 19.0 330 330 26.0 49.0
Actuated g/C Ratio 021 037 037 029 054
vlc Ratio 088 046 063 0.77 035
Uniform Delay, d1 344 218 235 292 115
Control Delay 628 234 266 420 132
Queue Delay 0.0 0.0 0.0 0.0 0.0
Total Delay 628 234 266 420 132
LOS E C C D B
Approach Delay 373286 294
Approach LOS b C C

Stops (vph) 236 . 367 G186 282 136
Fuel Used(gal) 7 8 8 7 4
CO Emissions (g/hr) 479 574 583 516 265
NOx Emissions (g/hr) 93 12 113 100 52
VOC Emissions (g/hr) 111138 135 120 62
Dilemma Vehicles (#) 0 0 0 0 0

AM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. Page 1




Lanes, Volumes, Timings 2009 PM EXIST
BROADWAY/THIRD - 8/24/2009

AL AN S

Queue Length 95th (fty #311 169 231 #313 136
st (f) o897 313 eE
Turn Bay Length (ft) 325

Base Capacity (vph) 336 1168 1117 460
Starvation Cap Reductn 0 0 0 0

Spillback CapReductn 0~ 0 0 0

Storage CapReductn 0 0 0 0

Cycle Length: 90

Actuated Cycle Length: 9

Offset: 0 (0%), Referenced to phase 2: and 6:EBWB, Start of Green

Natural Cycle: 65

Control Type: Pretimed

Maximum v/c Ratio: 0.88

Intersection Signal Delay 31.5 Intersection LOS: C

Intersection Capacity Utilization 67.5% ICU Level of Service C

AnalySIS Period (min) 15

# 95th percentile volume eXceed‘s capacity, queue may be longer.
Queue shown is maximum a after two C‘y’CI%S.

Splits and Phases: 1: Broadway & Third Street

" -
e

AM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. Page 2




CAMBRIDGE BROADWAY/AMES
2009 AM 7/14/2009

WESTON & SAMPSON




- Lanes, Volumes, Timings
BROADWAY/AMES

2009 AM EXIST
8/19/2009

Lane Configurations
Ideal Flow (vphpl) 1900
Storage Length (ft)

Storage Lanes

Total Lost Time (s) 4.0
Turning Speed (mph)

Lane Util. Factor 0.95
Fit Protected

Satd. Flow (prot) 3437
Fit Permitted

Satd. Flow (perm) 3437
Right Turn on Red

Satd. Flow (RTOR) 52
Headway Factor 1.00
Link Speed (mph) 25
Link Distance (ft) 631
Travel Time (s) 17.2
Volume (vph) 460
Peak Hour Factor 0.92
Adj. Flow (vph) 500
Lane Group Flow (vph) ~ 622
Turn Type

Protected Phases g
Permitted Phases

Minimum Split (s) 21.0
Total Split (s) 53.0
Total Split (%) 58.9%
Maximum Green (s) 48.0
Yellow Time (s) 3.0
All-Red Time (s) 2.0
Lead/Lag Lead
Lead-Lag Optimize? Yes

1900
0

0
4.0
9
0.95

0

0

Yes

1.00

112
0.92
122

0.0

1900
160

1

4.0
15
1.00

0.950
1770
0.950
1770

1.00

166
180
180
Prot

i

9.0

16.0

t
1900

4.0

0.95

3539

3539

1.00
25
977
26.6
563

0.92

612

612
6

21.0

53.0

- 0.0% 17.8% 58.9%

Walk Time (s) 50

Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 49.0
Actuated g/C Ratio 0.54
v/c Ratio 0.33
Uniform Delay, d1 103
Control Delay 10.9
Queue Delay 0.0
Total Delay 10.9
LOS B
Approach Delay 10.9
Approach LOS B
Stops (vph) 273
Fuel Used(gal) ‘ 5
CO Emissions (g/hr) 377

11.0

30

2.0
Lag
Yes

12.0
0.13
0.76

376

59.8
0.0
59.8
148

277

11.9

48.0

3.0

2.0

Lead

Yes

50

11.0

0 ;

49.0
0.54
0.32
11.3
11.9

0.1

B
22.8
c
292
7
501

0.950

1770

0.950

1770

1.00

30

552
12.5
76

83
83
21.0
21.0

23 3%
16.0

80

2.0

5.0
11.0

17.0
0.19
0.25
31.0
33.4

0.0

33.4
18.9
B
64

1
84

80
87
87
pt+ov

18 5

-85
37.0 16.0
411% 18%
11.5
4.0
0.5
. Lag
Yes

0

33.0
037
0.14
0.0
5.1
0.0
5.1

13

35

AM peak 2/14/2002 Baseline

Weston & Sampson Engineers,

Inc.

Synchro 6 Report
Page 1




Lanes, Volumes, Timings 2009 AM EXIST
BROADWAY/AMES 8/19/2009

N ghry 7
VVOC Emissions (g/hr) 8
Dilen ) 0
87
Queue Length 95th (ft) 121 #08 ~128 822
Internal Link Dist (ft) 551 897 472

Turn Bay Length (ft)
Base Capacity (vph) 1895 236 1927 334 636
Starvation Cap Reductn 0 0 g ug 0
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0303 0 0
Reduced v/c Ratio 0.33 076 038 025 014

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 55

Control Type: Pretimed

Maximum v/c Ratio: 0.76

Intersection Signal Delay: 17.7 Intersection LOS: B

Intersection Capacity Utilization 39.7% ICU Level of Service A

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  5: Broadway & Mid-block Connector

i 52

AM peak 2/14/2002 Baseline Synchro 6 Report
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CAMBRIDGE BROADWAY/AMES
2009 PM 7/14/2009

WESTON & SAMPSON




Lanes, Volumes, Timings 2009 PM EXIST
BROADWAY/AMES 8/19/2009

Ideal Flow (vphpl) 1900 1900
Storage lLength (ft) 0 160
Storage Lanes 0 1
Total Lost Time (s) 4.0 4.0 4.0
Tuming Speed (mph) 8 15 &8
Lane Util. Factor 095 095 100 095 1.00 1.00
Flt Protected 0.950 0.950
Satd. Flow (prot) 3472 0 1770 3539 1770 1583

Flit Permitted 0.950 0.950

Satd. Flow (perm) 3472 0 1770 3539 1770 1583

Right Turn on Red Yes Yes

Satd. Flow (RTOR) 23 203
Headway Factor 1.00 1.00 100 1.00 1.00 1.00

Link Speed (mph) 25 25 @

Link Distance (ft) 631 977 552

Travel Time (s) 172 266 125

Volume (vph) 526 78 121 510 256 213

Peak Hour Factor 092 092 092 092 092 092

Adj. Flow (vph) 572 85 132 554 278 232

Lane Group Flow (vph) 657 0 132 554 278 232

Turn Type Prot pt+ov
Protected Phases. 2 Voo Qi g tg 08
Permitted Phases :

Minimum Split (s) 21.0 90 210 210 8.5
Total Split (s) 440 00 160 440 300 46.0 16.0
Total Split (%) 489% 0.0% 17.8% 48.9% 33.3% 51.1% 18%
Maximum Green (s) 39.0 11.0 39.0 250 11.56
Yellow Time (s) 3.0 30 30 30 40
All-Red Time (s) 2.0 20 20 20 0.5
Lead/Lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 5.0 80 80

Flash Dont Walk (s) 11.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 40.0 120 40.0 280 420

Actuated g/C Ratio 0.44 013 044 029 047

v/c Ratio 0.42 0.56 035 054 0.27

Uniform Delay, d1 16.4 385 164 270 186

Control Delay 17.5 465 17.3 318 3.9

Queue Delay 0.0 00 00 00 00

Total Delay 17.5 465 173 318 39

LOs B D B c A
Approach Delay 17.5 229 191
Approach LOS c B

Stops (vph) 381 113 320 213 28
Fuel Used(gal) 7 g 7. 4 1
CO Emissions (g/hr) 479 181 508 275 87

PM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. Page 1




Lanes, Volumes, Timings 2009 PM EXIST
BROADWAY/AMES 8/19/2009

VOC Emlssmns (g/hr)
f s (#)

, 0
71 105 133 9
130 145 212 48

897 472
Turn Bay Length (ft) ' 160
Base Capacity (vph) 1556 236 1573 511 847
Starvation Cap Reductn 0 0 0 0 g
Spillback Cap Reductn 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.42 056 035 054 0.27

Area Type: Other
Cycle Length: 90

Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 55

Control Type: Pretimed

Maximum v/c Ratio: 0.56

Intersection Signal Delay: 19.9 Intersection LOS: B
Intersection Capacity Utilization 47.9% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  5: Broadway & Mid-block Connector

|-

PM peak 2/14/2002 Baseline Synchro 6 Report
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APPENDIX D

Existing 2009Traffic Volume Analyzed under Proposed Signalized Conditions

Westfon & Sampson




CAMBRIDGE BROADWAY/THIRD
2008 AM REV 7/21/2009

WESTON & SAMPSON




Lanes, Volumes, Timings
BROADWAY/THIRD

2009 AM PROP

8/27/2009

Lane Configurations

Ideal Flow (vphpl) 1900

Storage Length (ft) 325

Lane Util. Factor 1.00
Ert - ; ,
Flt Protected ’ 0.950

Flt Permltted 0.950

Satd. Flow (perm) 1770

Right Turn on Red

Satd. Fiow (RTOR) :

Headway Factor 1.00

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Volume (vph) 217

Peak Hour Factor ~ 0.95

j Flow {(vph) 228

: w (vph) 228

Prot

5

Total Spllt (s) 20.0
Total Split (%) 22.2%
Maximum Green (s) 16.0
Yellow Time (s) 3.0
All-Red Tlme (s) 1.0
Lead/Lag ; Lag
Lead-Lag Optimize? Yes
ActEffct Green (s)  17.0
Actuated g/C Ratio 0.19

ylc Ratio 068

Uniform Delay, d1 33.9
Control Delay 457
Queue Delay 0.0
Total Delay 457
LOS D
Approach Delay
Approach LOS

Stops (vph) 196
Fuel Used(gal) 5
) Er 332
NOx Emlssmns (g/hr) 65
VOC Emissions (g/hr) 7
Dilemma Vehicles (#) 0

1900

3.0

0.95

3539

1.00

30

977
222
293
0.95
308

41.0

456%)

37.0

30

1.0

Lead

Yes
38.0
0.42

021

16.4

16.9

0.0

16.9

B

C
176
4
295
57

68

0

1.00

1.00

30

393

8.9

664

095

699

699

41.0

45’6%

37.0
3.0
1.0

353
0.95
372
870

Over

4

21.0

29.0

322%

25.0

3.0

1.0

Lead

Yes
0.42

24.0
396
0.0

396

D)

D

566

11
735
143
170

0

0.89

418

26.0

0.29
0.81
29.7

458

0.0

458

D

307

425

83
98
0

20.0
32.2%
250

30

1.0

260

0.29

0.21

24.2
256
0.0
256
C

17.9

B
74
2
133
26
31

0

151
0.95
159
159
pt+ov
45

49.0

46.0
0.51
12.0
12.8

0.0
12.8

79

158
31
37

0

AM peak 2/14/2002 Baseline

Weston & Sampson Engineers,

Inc.

Synchro 6 Report
Page 1




Lanes, Volumes, Timings 2009 AM PROP
BROADWAY/THIRD 8/27/2009

85 #343 88

g
Queue Length 95th (ft) , ‘

#215
325
334 1494 787 457 511 809
0 0 0 0 0 0

Ty e ,
0

Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 6:EBWB, Start of Green

Natural Cycle: 70

Control Type: Pretimed

Maximum v/c Ratio; 0.89

Intersection Signal Delay: 34.8 Intersection LOS: C
Intersection Capacity Utilization 62.6% ICU Level of Service B
Analysis Period (min) 15

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

Queue shown is maximum after two cycles.

Splits and Phases:  1: Broadway & Third Street

AM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. Page 2




CAMBRIDGE BROADWAY/THIRD
2009 PM REV 7/21/2009

WESTON & SAMPSON




Lanes, Volumes, Timings
BROADWAY/THIRD

2009 PM PROP

8/26/2009

s }
Storage Length (ft)

Lane Utll Factor 1 OO
Flt Protected 0.950
Satd. Flow (prot) 1593
Fit Permltted 0.950

nght
Satd. Flow (RTOR)

Headway Factor 1.14
Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Volume (vph) 272
Peak Hour Factor 0.92
Adj. Flow (vph) 296
Lane Group Flow (vph) 296
Turn Type Prot

210
25.0
tal 27.8%
imum Green (s) 20.0
Yellow Time (s) 3.0
All-Red Time (s) 2.0

Lead/Lag Lag

Lead-Lag Optimize?

Act Effct Green (s) 21.0
Actuated g/C Ratio 0.23
v/c Ratio 0.80
Uniform Delay, d1 325
Control Delay 50.0
Queue Delay 0.0
Total Delay 50.0
LOS D
Approach Delay

Approach LOS

Stops (vph) 239
Fuel Used(gal) 6
CO Emissions (g/hr) 431
NOx Emissions (g/hr) 84
VOC Emissions (g/hr) 100
Dilemma Vehicles (#) 0

0.95

3185

3185

1.14
30
977
500
0.92
543
543

37.0

41.1%

32.0
3.0
2.0

Lead

33.0
0.37

0.46

21.8
234
0.0

234

C
32.8
C
367
8

112

133

0

4.0

1.00

1676

1.14

30

393

8.9

456

0.92

496

496

37.0
32.0

2.0

Lead

33.0
0.37

0.81

25.6
377
0.0
37.7
D

1.14

191
0.92
208
208
Over

210

28.0
31.1%
23.0

3.0
2.0

240
0.27
0.55
28.3
347
0.0
347
C

D

390

7
493
96
114
0

163

198
39

46

0

0. 950

1593

0.950
1593

1.14

30

1212

324
0.92
352

352

21.0

28.0
4%
23.0

30

2.0

24.0
0.27

0.83

31.1
493
0.0
49.3
D

335

c
283

8
551
107
128

0

251
0.92
273
273
pt+ov

45

53.0
58.9%

490

0.54

0.35

11.5
13.2

0.0
13.2

136

265
52
0

AM peak 2/14/2002 Baseline

Weston & Sampson Engineers,

Inc.

Synchro 6 Report
Page 1




Lanes, Volumes, Timings 2009 PM PROP
BROADWAY/THIRD 8/26/2009

169 #416 173 #334

#289

Queue Len
In , ;
325
372 1168
0 0
=0
0

615 360 435 716
0 0 0 0
0o 0 0

o}
0
81

(0%), Referenced to phase 2: and 6:EBWB, Start of Green
Natural Cycle: 76
Control Type: Pretimed
Maximum v/c Ratio: 0.83
Intersection Signal Delay: 34.3 Intersection LOS: C
Intersection Capacity Utilization 73.4% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases: 1. Broadway & Third Street

=

AM peak 2/14/2002 Baseline Synchro 6 Report
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CAMBRIDGE BROADWAY/AMES
2009 AM REV 712112009

WESTON & SAMPSON




Lanes, Volumes, Timings ' 2009 AM PROP
BROADWAY/AMES 8/26/2009

f % 8% % f

0 1900 1900 1900 1900
0 160 0 0

40 40 40 40 40

eed (mph) cog e s 8

Lane util. Factor 1.00 1.00 1.00 095 1.00 1.00

Fet S L

FIt Protected 0.950 0.950
prot) 1863 1583 1770 3539 1770 1583

0.950 0.950

‘ 1770 3539 1770 1583

Rtght Turn on Red Yes

Satd. Flow (RTOR) S8y

Headway Factor 1.00 1.00 1.00 1.00 1.00 1.00

Link Speed (mph) s 26 80

Link Distance (ft) 631 977 552

Travel Time (s) 17.2 266 125

Volume (vph) 460 112 166 563 76 80

Peak Hour Factor 092 092 092 092 09 092

Adj. Flow (vph) 500 122 180 612 83 87

Lane Group Flow (vph) 500 122 180 612 83 87

T urn Type Over Prot pttov

LaneConfguratlons ‘

im Split (s) 210 210 90 210 210 86
Total Spllt (s) 440 210 250 440 210 460 250
Total Split (%) 48.9% 23.3% 27.8% 48.9% 23.3% 51.1% 28%
Maximum Green (s) 39.0 16.0 200 39.0 16.0 20.5
Yellow Time (s) 30808080 30 40
All-Red Time (s) 2.0 2.0 2.0 2.0 20 0.5
Lead/lag Lead Lag Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes
Walk Time (s) 5080 50 50

Flash Dont Walk (s) 11.0 1.0 11.0 110

Pedestrian Calls (#/hr) 0 0 0 0 -

Act Effct Green (s) 40.0 17.0 21.0 40.0 17.0 420
Actuated g/CRatio 044 019 023 044 019 047

v/c Ratio 0.60 031 044 039 025 0.11
Uniform Delay, d1 190 00 294 168 310 00
Control Delay 22.8 85 334 177 334 3.6

Queue Delay 0000 0001 00 00

Total Delay 22.8 85 334 178 334 3.6

LOS C A Cc B .G A
Approach Delay 20.0 214 18 1

Approach LOS Cc ©

Stops (vph) 340 19 138 360 64 10

Fuel Used(gal) 6 1 3 8 1 0

CO Emissions (g/hr) 413 61 212 566 84 32

AM peak 2/14/2002 Baseline _ : Synchro 6 Report
Weston & ,Sampson Engineers, Inc. Lo L Page 1
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Lanes, Volumes, Timings 2009 AM PROP
BROADWAY/AMES 8/26/2009

VOC Emissions (g/hr)

) 88 118 41

§oaBael g 8
897 472

413 1573 334 785

0 2440 0
044 046 025 0.11

ype:
Cycle Length: 90
Actuated Cycle Length 90

Control Type Pretlmed

Max&mum v/c Rat|o 0 60

Intersection LOS: C
ICU Level of Service A

Analysis Period (min) 15 ~

Splits and Phases:  5: Broadway & Mid-block Connector

AM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. - Page 2




CAMBRIDGE BROADWAY/AMES
2008 PM REV 7/21/2009

WESTON & SAMPSON




Lanes, Volumes, Timings
BROADWAY/AMES

2009 PM PROP
8/26/2009

1900 1900

160

1900

4.0 4.0

Lane Utll Factor" - 1.00 ' 0.95
Flt Protected -

1863 1583 1770

nght Turn on Red Yes
Satd. Flow (RTOR) ; 85
Headway Factor 1.00 1.00 1.00 1.00
Link Speed (mph) 25 , 25
Link Distance (ft) 631 977
Travel Time (s) 17.2 26.6
Volume (vph) 526 78 121 510

572 85 132 554

Over Prot

lini it (s 210 214 g A0
Total Split (s) 420 30.0 18.0 420
Total Split (%) 46.7% 33.3% 20.0% 46.7%
Maximum Green (s) 370 250 13.0 37.0

Yellow Time (s) 30 80 30 30

All-Red Time (s) 20 20 20 20
Lead/Lag Lead Lag Lead
Lead-Lag Optimize? Yes Yes Yes

Walk Time (s) 50 50 50

Flash Dont Walk (s) 1.0 11.0 11.0

Pedestrian Calls (#/hr) 0 0 0

Act Effct Green (s) 380 260 14.0 38.0
Actuated g/C Ratio 042 029 016 042
v/c Ratio 073 016 048 0.37
Uniform Delay, d1 217 00 347 178
Control Delay 28.2 66 412 187
Queue Delay w000 00 0.0
Total Delay 28.2 6.6 412 187
LOS ; - A D B
Approach Delay 25 4 23.1
Approach LOS c C
Stops (vph) 430 14 108 334
Fuel Used(gal) 8 1 2 7
CO Emissions (g/hr) 524 40 170 522

- 3539

0 3539

0
ik
4.0
15
1.00

0.950

1770

0.950

1.00

30

552
256
0.92
278

278

8

30.0

1900

0
1
4.0

1.00
- 0.850

1583

1583
Yes

185

1.00

213

0.92

232

232

pt+ov

18

48.0

3330}6 53,3%

25.0
3.0
2.0

50
11.0

0

26.0
0.29
0.54
27.0
31.8

050,;

31.8
C
19.3

B

213
4
275

44.0
0.49
0.27
25
43

4.3

32

89

1900

5

18.0

20%
13.5
4.0
05

Lag

Yes

PM peak 2/14/2002 Baseline
Weston & Sampson Engineers, Inc.

Synchro 6 Report
Page 1




Lanes, Volumes, Timings 2009 PM PROP
BROADWAY/AMES 8/26/2009

VOC EmisSionS (g/hr)

)
Queue Length 50th (ft)

Cycle Length: 90
Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green
Natural Cycle: 60

Control Type: Pretimed
MaX|mum v/c Ratto D 73

Intersection LOS: C
ICU Level of Serv:ce B

Splits and Phases:  5: Broadway & Mid-block Connector

PM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. Page 2




APPENDIX E

Projected 2029 Traffic Volume Analyzed under Proposed Signalized Conditions Control

Weston & Sampson







CAMBRIDGE BROADWAY/THIRD
2029 AM 7117/2009

WESTON & SAMPSON




Lanes, Volumes, Timings 2029 AM PROP
BROADWAY/THIRD 8/27/2009

R

ane Configurations % 44 4 if % '

Ideal Flow (vphpl) 1900 1900 1900 1800 1900 1900
Storage Length (ft) 325 0 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 3.0 3.0 30 3.0 30 3.0
Turning Speed (mph) 15 9 15 9
Lane Util. Factor 1.00 095 100 1.00 100 1.00
Fri 0.850 0.850
Flt Protected 0.950 0.950

Satd. Flow (prot) 1770 3539 1863 1583 1770 1583
Fit Permitted 0.950 0.950

Satd. Flow (perm) 1770 3539 1863 1583 1770 1583
Right Turn on Red No No
Satd. Flow (RTOR)

Headway Factor 1.00 100 1.00 1.00 100 1.00
Link Speed (mph) 30 30 30

Link Distance (ft) 977 393 1212

Travel Time (s) 222 89 275
Volume (vph) 240 324 734 390 113 167
Peak Hour Factor 095 095 095 095 095 095
Adj. Flow (vph) 253 341 773 411 119 176
Lane Group Flow (vph) 253 341 773 411 119 176
Turn Type Prot Over pt+ov
Protected Phases 5 6 6 4 4 45
Permitted Phases

Minimum Split (s) 150 210 210 210 210

Total Split (s) 200 410 410 290 290 490
Total Split (%) 22.2% 456% 45.6% 32.2% 32.2% 54.4%
Maximum Green (s) 16.0 37.0 370 250 250

Yellow Time (s) 30 30 3.0 30 30
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0
Lead/Lag Lag Lead Lead

Lead-Lag Optimize? Yes Yes Yes

Act Effct Green (s) 170 380 380 260 260 460
Actuated g/C Ratio 0.19 042 042 029 029 0.51
v/c Ratio 076 023 098 090 023 022
Uniform Delay, d1 345 166 257 307 244 121
Control Delay 507 171 554 558 259 130
Queue Delay 0.0 0.0 0.0 00 00 00
Total Delay 50.7 171 554 558 259 130
LOS D B E E C B
Approach Delay 314 5586 18.2
Approach LOS C E B

Stops (vph) 214 197 622 3386 84 87
Fuel Used(gal) 5 5 14 7 2 3

CO Emissions (g/hr) 384 328 977 523 149 175
NOx Emissions (g/hr) 75 64 190 102 29 34
YOC Emissions (g/hr) 89 76 226 121 34 41
Dilemma Vehicles (#) 0 0 0 0 0 0

AM peak 2/14/2002 Baseline Synchro 6 Report
Weston & Sampson Engineers, Inc. Page 1




Lanes, Volumes, Timings 2029 AM PROP
BROADWAY/THIRD 8/27/2009

-

CGueue Length 50th (ffy 137
Queue Length 95th (ft) #250 93
Internal Link Dist (ft) 897
Turn Bay Length (ft) 325

Base Capacity (vph) 334 1494 787 457 511 809
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 0.76 023 098 0950 023 022

e

the

Al ype:
Cycle Length: 90
Actuated Cycle Length: 90
Offset: 0 (0%), Referenced to phase 6:EBWB, Start of Green
Natural Cycle: 80
Control Type: Pretimed
Maximum v/c Ratio: 0.98
Intersection Signal Delay: 43.3 Intersection LOS: D
intersection Capacity Utilization 68:2% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:  1: Broadway & Third Street

s

AM peak 2/14/2002 Baseline Synchro 6 Report
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CAMBRIDGE BROADWAY/THIRD
2029 PM 711712008

WESTON & SAMPSON



Lanes, Volumes, Timings | 2029 PM PROP
BROADWAY/THIRD - 8/26/2009

Lane Configurations w® O Ad 4 ff % if

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900
Storage Length (ft) 325 0 0 0
Storage Lanes 1 1 1 1
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Turning Speed (mph) 15 9 15 g
Lane Util. Factor 1.00 0985 100 1.00 1.00 1.00
Frt 0.850 0.850
Flt Protected 0.950 0.950

Satd. Flow (prot) 1593 3185 1676 1425 1593 1425
Fit Permitted 0.950 0.950

Satd. Flow {perm) 1593 3185 1676 1425 1593 1425
Right Turn on Red No No
Satd. Flow (RTOR)

Headway Factor 114 114 114 114 114 114
Link Speed (mph) 30 30 30

Link Distance (ft) 977 393 1212

Travel Time (s) 22.2 8.9 27.5
Volume (vph) 301 552 504 211 358 277
Peak Hour Factor 092 092 092 0982 092 092
Adj. Flow (vph) 327 600 548 229 389 301
Lane Group Flow (vph) 327 600 548 229 389 301
Turn Type Prot Over pt+ov
Protected Phases 5 5] 6 4 4 45
Permitted Phases

Minimum Split (s) 210 210 210 210 210

Total Split (s) 260 36.0 36.0 280 280 540
Total Split (%) 28.9% 40.0% 40.0% 31.1% 31.1% 60.0%
Maximum Green (s) 210 31.0 310 230 230

Yellow Time (s) 3.0 3.0 3.0 3.0 3.0
All-Red Time (s) 2.0 2.0 2.0 2.0 2.0
Lead/Lag Lag lLead Lead

Lead-Lag Optimize?

Act Effct Green (s) 220 320 320 240 240 500
Actuated g/C Ratio 024 036 036 027 027 056
v/c Ratio 084 053 092 060 092 0.38
Uniform Delay, d1 323 230 277 288 320 113
Control Delay 532 251 65611 366 608 130
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 532 251 511 366 608 130
LOS D C D D E B
Approach Delay 350 468 40.0
Approach LOS D D D

Stops (vph) 263 423 431 183 307 150
Fuel Used(gal) 7 9 9 3 10 4

CO Emissions (g/hr) 490 655 641 226 6656 292
NOx Emissions (g/hr) 95 127 125 44 129 57
VOC Emissions (g/hr) 113 152 148 52 154 68
Dilemma Vehicles (#) 0 0 0 0 0 0
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Lanes, Volumes, Timings 2029 PM PROP
BROADWAY/THIRD 8/26/2009

_

Queue Length 50th (fty 177
Queue Length 95th (ft) #322 193
Internal Link Dist (ft) 897
Turn Bay Length (ft) 325

Base Capacity (vph) 386 1132 596 380 425 792

Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 084 053 092 060 092 038

Area Type: CBD

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2: and 6:EBWB, Start of Green

Natural Cycle: 80

Control Type: Pretimed

Maximum v/c Ratio: 0.92

Intersection Signal Delay: 40.3 Intersection LOS: D

Intersection Capacity Utilization 80.0% ICU Level of Service D

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Quetue shown is maximum after two cycles.

Splits and Phases:  1: Broadway & Third Street
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2029 AM PROP
8/26/2009

Lanes, Volumes, Timings
BROADWAY/AMES

LLane Configurations
ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes
Total Lost Time (s)
Turning Speed (mph)
Lane Util. Factor
Frt

Fit Protected

Satd. Flow (prot)

Flt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Headway Factor
Link Speed (mph)
Link Distance (ft)
Travel Time (s)
Volume (vph)

Peak Hour Factor
Adj. Flow (vph)
Lane Group Flow (vph)
Turn Type
Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)
Maximum Green (s)
Yellow Time (s)
All-Red Time (s)
Lead/Lag

Lead-Lag Optimize?
Walk Time (s)

Flash Dont Walk (s)
Pedestrian Calls (#/hr)
Act Effct Green (s)
Actuated g/C Ratio
v/c Ratio

Uniform Delay, d1
Control Delay
Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS
Stops (vph)

Fuel Used(gal)

CO Emissions (g/hr)

+ f
1900 1800
0
1
4.0 4.0
9
1.00 1.00
0.850
1863 1583
1863 1583
Yes
133
1.00 1.00
25
631
17.2
508 124
0.92 0092
552 135
552 135
Over
2 8
210 210
440 21.0
48.9% 23.3%
39.0 16.0
3.0 3.0
2.0 2.0
Lead
Yes
50 5.0
11.0 11.0
0 0
40.0 17.0
044 0.19
0.67 0.33
19.7 0.4
246 8.6
0.0 0.0
24.6 8.6
C A
21.5
C
391 22
7 1
474 68

0.950
1770
0.950
1770

1.00

183
0.92
199
199
Prot
1

9.0
25.0
27.8%
20.0
3.0
2.0
Lag
Yes

21.0
0.23
0.48
29.8
34.4

0.0
34.4

154

237

0.95

3539

3539

1.00
25
977
26.6
622
0.92
676
676

6

21.0
44.0
48 9%
39.0
3.0
2.0
Lead
Yes
50
11.0
0
40.0
0.44
0.43
17.2
18.3
0.2
18.4
B
221
C
408
9
633

1.00

552
12.5
84
0.92
91
91

8

21.0
21.0
23.3%
16.0
3.0
2.0

5.0
11.0
0
17.0
0.19
0.27
312
33.8
0.0
33.8
&
18.2
B

71

1

93

88
0.92
96

96
pt+ov
18

46.0
51.1%

42.0
0.47
0.12
0.0
3.4
0.0
3.4

10

35

8.5
25.0
28%
20.5

4.0

0.5

Lag
Yes
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Lanes, Volumes, Timings 2029 AM PROP

BROADWAY/AMES 8/26/2009

NOx Emissions (g/hr) 92 13 123 18 7
VOC Emissions (g/hr) 110 16 147 22 8
Dilemma Vehicles (#) 0 0 0 0 0
Queue Length 50th (ft) 240 1 134 45 0
Queue Length 95th (fty 356 48 180 88 25
Internal Link Dist (ft) 551 897 472

Turn Bay Length (it) 160

Base Capacity (vph) 828 407 413 1573 334 790
Starvation Cap Reductn 0 G 0 0 ¢} &)
Spiliback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 244 0 0
Reduced v/c Ratio 067 033 048 051 027 012

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6;WBT, Start of Green
Natural Cycle: 60

Control Type: Pretimed

Maximum v/c Ratio: 0.67

Intersection Signal Delay: 21.4 Intersection LOS: C
Intersection Capacity Utilization 51.5% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  5: Broadway & Mid-block Connector
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CAMBRIDGE BROADWAY/AMES
2029 PM 71712009

WESTON & SAMPSON




Lanes, Volumes, Timings
BROADWAY/AMES

2029 PM PROP
8/26/2009

Lane Configurations 2
Ideal Flow (vphpl) 1900
Storage Length (ft)

Storage Lanes

Total Lost Time (s) 4.0
Turning Speed (mph)

Lane Util. Factor 1.00
Frt

Fit Protected

Satd. Flow (prot) 1863
Fit Permitted

Satd. Flow {(perm) 1863

Right Turn on Red
Satd. Flow (RTOR)

Headway Factor 1.00
Link Speed (mph) 25
Link Distance (ft) 631
Travel Time (s) 17.2
Volume (vph) 581
Peak Hour Factor 0.92
Adj. Flow (vph) 632
Lane Group Flow (vph) 632
Turn Type

Protected Phases 2
Permitted Phases

Minimum Split (s) 21.0
Total Split (s) 42.0
Total Split (%) 46.7%
Maximum Green (s) 37.0
Yellow Time () 3.0
All-Red Time (s) 2.0
Lead/lLag Lead
Lead-Lag Optimize? Yes
Walk Time (s) 50
Flash Dont Walk (s) 11.0
Pedestrian Calls (#/hr) 0
Act Effct Green (s) 38.0
Actuated g/C Ratio 0.42
v/c Ratio 0.80
Uniform Delay, d1 227
Control Delay 32.3
Queue Delay 0.0
Total Delay 32.3
LOS C
Approach Delay 29.0
Approach LOS C
Stops (vph) 485
Fuel Used{gal) 9

CO Emissions (g/hr) 616

86
0.92
93
93
Over
8

21.0
30.0
33.3%
25.0
3.0
2.0

5.0
1.0
0
26.0
0.29
0.18
0.5
6.7
0.0
6.7
A

16
1

45

0.950
1770
0.950
1770

1.00

134
0.92
146
146
Prot
1

9.0
18.0
20.0%
13.0
3.0
2.0
Lag
Yes

14.0
0.16
0.53
35.0
42.8

0.0
42.8

122

192

0.95

3539

3539

1.00
25
977
26.6
563
0.92
612
612

6

21.0
42.0
46.7%
37.0
3.0
2.0
Lead
Yes
5.0
11.0
0
38.0
0.42
0.41
18.1
19.2
0.0
19.2
B
23.8
C
376
8
582

1.00

552
12.5
283
0.92
308
308

8

21.0
30.0
33.3%
25.0
3.0
2.0

50
11.0
0
26.0
0:29
0.60
275
33.4
0.0
334
C
21.3
&
241
4
313

235
0.92
255
255
pt+ov
18

48.0
53.3%

44.0
0.49
0.30
51
6.6
0.0
6.6

57

115

8.5
18.0
20%
13.5

4.0

0.5

Lag
Yes
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Lanes, Volumes, Timings 2029 PM PROP
BROADWAY/AMES 8/26/2009

NOx Emissions (g/hr) 120 9 37 113 81 22
VOC Emissions (g/hr) 143 10 45 135 73 27
Dilemma Vehicles (#) 0 0 0 0 0 0
Queve Length 50th (ft) 305 1 77 124 150 31
Queue Length 95th (ft) #472 35 138 168 237 75
internal Link Dist (ft) 551 897 472

Turn Bay Length (ft) 160

Base Capacity (vph) 787 622 275 1494 511 852
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced v/c Ratio 0.80 0.18 0.53 041 060 030

Area Type: Other

Cycle Length: 90

Actuated Cycle Length: 90

Offset: 0 (0%), Referenced to phase 2:EBT and 6:WBT, Start of Green

Natural Cycle: 60

Control Type: Pretimed

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 24.9 Intersection LOS: €

Intersection Capacity Utilization 63.7% ICU Level of Service B

Analysis Period (min) 15

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  5: Broadway & Mid-block Connector
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APPENDIX K

Accident History Data
Crash Rate Worksheet

Weston & Sampson
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