TRAFFIC AND PARKING ASSESSMENT
PROPOSED MIXED-USE DEVELOPMENT
181-197 WASHINGTON STREET

SOMERVILLE, MA

JUNE 2012
REVISED APRIL 2013

Prepared For: Prepared By:

Cathartes Private Investments, LLC DESIGN CONSULTANTS, INC.
31 Milk Street, Suite 501 120 Middlesex Avenue, Suite 20
Boston, MA 02109 Somerville, MA 02145

(617) 776-3350

P:\2011 Projects\2011-081 181 Washington St Somerville\ Traffic\Traffic Assessment - revised 2013-04-11.docx



TABLE OF CONTENTS

1.0 EXECUTIVE SUMMARY ..o e e 1
2.0 INTRODUCTION ...ttt e e e e e et e e e e e e aea e e e aeeens 2
3.0 EXISTING CONDITIONS ... e e e e 2
4.0 PROPOSED DEVELOPMENT ...t e 3
5.0 ROADWAY NETWORK ... e e e e 5
6.0 TRAFFIC VOLUMES ..o i e e e e e e e ere e 8
7.0 PUBLIC TRANSIT ..o e e e 9
8.0 ACCIDENT EXPERIENCE ... e e e, 10
0.0 PARKING ..ottt e e e e e e 10
10.0 TRIP GENERATION/DISTRIBUTION ......oiiiiiiiii e e 15
11.0 TRAFFIC IMPACTS/CAPACITY ANALYSES ... 19
12.0 OFF-SITE IMPROVEMENTS ... e e 22
List of Figures

Figure 1 — Site Plan
Figure 2 — On-Street Parking Study Area

P:\2011 Projects\2011-081 181 Washington St Somerville\ Traffic\Traffic Assessment - revised 2013-04-11.docx



1.0 EXECUTIVE SUMMARY

DCI has examined the traffic and parking impacts of the proposed mixed-use development to
be located at 181 and 197 Washington Street in Somerville, MA. Following is a summary of
the results and conclusion of this effort.

« The proposed site encompasses two parcels. The portion of the site at 181
Washington Street was previously occupied by a 24,000 SF Boys and Girls Club
of Somerville. The portion of the site at 197 Washington Street was previously
occupied by a funeral home. Both existing buildings will be razed.

« The proposed mixed-use development project will consist of 84 residential
apartment units, approximately 6,500 SF of commercial retail space, and
approximately 2,500 SF of office space. The proposed access/egress is via
driveways on Washington Street and Boston Street.

o The traffic study area includes the intersection of Washington Street/Boston
Street/Mansfield Street (unsignalized) and Washington Street/McGrath Highway
(signalized).

« Accident data indicate that the Washington Street/Boston Street/Mansfield Street
intersection is not a hazardous location. The Washington Street/McGrath
Highway intersection is experiencing double the District 4 average crash rate and
therefore is a safety concern.

« The proposed development is expected to generate 47 vehicle-trips (15 in/32 out)
in the weekday AM peak hour, 67 vehicle-trips (39 in/28 out) in the weekday PM
peak hours, and approximately 788 trips (394 in/394 out) on a daily basis.

« For comparative purposes the former 24,000 SF Boys and Girls Club is estimated
to have generated 550 vehicle trips per day and 35-40 trips during peak hours. At
one time the facility was used by the City’s Administrative school offices.

« The mixed use development’s site-generated peak hour vehicle-trips will have
minimal impact on the Washington Street/McGrath Highway intersection as
existing Levels of Service will be maintained with only minor increases in vehicle
delays.

o The adjacent Washington Street / Boston Street / Mansfield Street intersection
could be revised by making Boston Street two-way from Washington Street to the
site driveway on Boston Street. This would have minimize traffic impacts on
Boston Street and the residential neighborhood north of the project site.

. The on-street parking study performed on a weekday and a weekend indicated
that during critical parking demands (7AM and 7PM) there is an average of 36
available on-street parking spaces on a typical weekday and 31 available on-street
parking spaces on a Saturday within 500 feet of the site. This available on-street
parking will adequately handle any spillover parking from the development
project.

« Traffic operations at the Washington Street/McGrath Highway intersection can be
improved with low cost timing revisions.

« In conclusion the proposed mixed-use development at 181-197 Washington Street
can be reasonably accommodated within the existing street network.
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2.0 INTRODUCTION

This report, prepared at the request of Cathartes Private Investments (CPI), assesses the
traffic impacts of a proposed mixed-use development to be located at 181-197 Washington
Street in Somerville, MA. This revised study is an update to a report that DCI prepared in
June 2012. At that time, Somerville Community Corportation (SCC) proposed a smaller
mixed use development, located only on the 181 Washington Street parcel. The current
proposal from CPI and SCC is larger than the original development project, and includes
both the 181 and 197 Washington Street parcels. Included in this report is a parking survey
that assesses the parking needs and parking availability on the site's surrounding
neighborhood streets. The focus of the traffic impacts is on the adjacent Washington Street /
Boston Street / Mansfield Street intersection and the nearby Washington Street / McGrath
Highway intersection. The Institute of Transportation Engineers (ITE) trip generation rates
and standard traffic engineering practice and procedures have been utilized in this traffic and
parking assessment.

3.0 EXISTING CONDITIONS

The existing site is presently occupied by a closed 24,000 SF Boys and Girls Club of
Somerville, and a funeral home. Access to the previous Boys and Girls Club is provided by a
single driveway located on the western edge of the site and parking for approximately 19
vehicles is provided at grade. A secondary service driveway is provided off of Boston Street
at the rear of the existing building (see Existing Conditions Plan below). Access to the
adjacent funeral home is provided via a separate U-shaped driveway, and a third driveway on
Washington Street provides access to an adjacent surface parking lot.
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4.0 PROPOSED DEVELOPMENT

The project proponents propose to construct a mixed-use development at 181-197
Washington Street, which is located on the northwest corner of the Washington Street/Boston
Street intersection (see Locus Plan below). The parcels are located in a Corridor Commercial
District (CCD). The proposed development will consist of 84 rental units, approximately
6,500 SF of first floor retail space and approximately 2,500 square feet of office space.

Access to the site will be provided via one of the two following access scenarios:

Alternative 1: Two-way driveway off of Washington Street in between the buildings
and two-way ramp off of Boston Street.

Alternative 2: Two-way driveway off of Washington Street in between the buildings
and two-way ramp off of Boston Street, and making Boston Street two-way between
Washington Street and the Boston Street access ramp.

Parking for 63 vehicles will be provided on an at-grade parking lot and an additional 23
spaces on a parking structure at the rear of the site for a total of 86 off-street parking spaces
(See Figure 1 — Site Plan).
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5.0 ROADWAY NETWORK

Washington Street is a principal arterial roadway that generally travels east-west from the
Somerville/Cambridge city line, through Union Square to the Somerville/Boston City line
near Sullivan Square. The subject site is located approximately 225 feet west of the
Washington Street/McGrath Highway (Route 28) intersection. The McGrath Highway at this
location is elevated and the access/egress ramps and turning lanes are located adjacent to the
and beneath the elevated McGrath Highway.

The proposed development will be located on the northwest corner of the Washington
Street/Boston street intersection. Washington Street at this intersection is 44 feet wide
providing 1-2 travel lanes in each direction and parking is allowed on both sides. Boston
Street is a locally owned 30 foot-wide street travelling one-way southbound from Prospect
Hill Avenue to its intersection with Washington Street where traffic is controlled by a STOP
sign. Mansfield Street is a one-way street travelling north from Somerville Avenue to its
intersection with Washington Street opposite Boston Street, where it is also under STOP sign
control.

The Washington Street/McGrath Highway intersection is a complex intersection comprised
of numerous channelization islands and antiquated, pre-timed traffic signal controls. There is
also a lack of ADA and MUTCD compliance at this location. This intersection, formerly
controlled by the MDC (and then DCR), is now under the jurisdiction of MassDOT.
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The Washington Street eastbound approach provides two-lane channelization to the McGrath
Highway northbound slip ramp and a channelized three lane approach to Washington Street
eastbound with a southbound right turn lane. The Washington Street westbound approach is
42 feet wide providing three travel lanes. Beneath McGrath Highway, Washington Street
west bound is channelized to two through lanes and a left turn lane to McGrath Highway
southbound. A McGrath Highway southbound slip ramp is 31 feet wide providing two travel
lanes on its signalized approach to Washington Street with parking allowed on its west side.
A bus stop turnout is provided on the east side of the slip ramp.

The McGrath Highway northbound approach to Washington Street is 29 feet wide providing
for two travel lanes. It is then channelized into a two lane left turn onto Washington Street
westbound and a single 20 foot lane to the northbound slip ramp up to McGrath Highway.
Basically, the Washington Street/McGrath Highway intersection operates under four way,
four phase traffic control with each direction moving on a protected phase. Additional green
times are provided to eastbound and westbound movements to clear areas beneath the
elevated highway.

Field observation of the Washington Street/McGrath Highway intersection indicates that
most drivers clear the intersection on 1-2 cycles. The McGrath Highway southbound slip
ramp to Washington Street experiences significant delays and excessive queuing.

Due to the excessive back-ups on the southbound slip ramp, drivers seek alternate routes to
get to Washington Street westbound. To minimize this cut-through traffic, the City has
signed Greenville Street, and Prospect Hill Avenue at McGrath Highway “DO NOT ENTER,
EXCEPT ABUTTERS, 7-9AM & 4-6PM.”

Field observations also noted that the Washington street eastbound queue from McGrath

Highway occasionally backed up past Boston Street but these back-ups cleared out as soon as
the eastbound approach receives its green phase.
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McGrath Highway Southbound Approach
Note Excessive queuing
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6.0 TRAFFIC VOLUMES

Peak period (7-9 AM and 4-6 PM) manual turning movement counts were recorded by DCI
at the Washington Street/McGrath Highway intersection and at the Washington Street/Boston
Street/Mansfield Street intersection in May 2012. At the Washington Street/McGrath
Highway intersection, the peak hours occurred from 7:30 to 8:30 AM and 4:45 to 5:45 PM,
while the peak hours occurred from 7:30 to 8:30 AM and 4:30 to 5:30 PM at the Washington
Street/Boston Street/Mansfield Street intersection. The collected data also included
pedestrians crossing the intersections. The recorded peak hour vehicular volumes are shown
below.

COUNT DATE: MAY, 2012 SCALE: N.T.S.

Existing Traffic Volumes
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7.0 PUBLIC TRANSIT

There are many bus routes in the vicinity of the project site. The MBTA bus routes that
provide service to the Washington Street/McGrath Highway area and the nearby bus stops
are shown below. The various bus routes provide easy access to several multimodal transit
stations. Access to and from the MBTA Orange Line subway at Sullivan Square is provided
via bus routes 86, 91, and CT2, access to and from the MBTA Red Line is provided by bus
routes 86, 91, and CT2 (at Harvard Square Station, Central Square Station, and Kendall/MIT
Station, respectively), and access to and from the MBTA Green Line at Lechmere Station is
provided by bus routes 80 and 86. All combined, the project site is easily accessible to the
existing MBTA transit network. Furthermore, the proposed site is approximately 1,000 feet
from the future Brickbottom Station and approximately 1,500 feet from the future Union
Square Station, both of which are proposed as part of the MBTA Green Line Extension
project. Detailed bus route/schedule information is contained in the attached appendix.

Table 1: MBTA Bus Routes

Bus Route # From via To
80 Arlington Center Medford Hillside Lechmere Station
86 Sullivan Sq. Station Harvard/Johnston Gate Reservoir (Cleveland Circle)
88 Clarendon Hill Highland Avenue Lechmere Station
91 Sullivan Sq. Station Washington Street Central Square, Cambridge
CT2 Sullivan Sq. Station Kendall/MIT Ruggles Station

MBTA BUS STOP
BUS ROUTE NUMBER SCALE: N.TS.

Bus Stop Locations
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8.0 ACCIDENT EXPERIENCE

Accident experience for the Washington Street / Boston Street / Manstfield Street intersection
was researched through the Somerville Police Department records for the years 2009 through
2011. The data indicated that 9 accidents occurred over the three year period.

Accident experience for the Washington Street / McGrath Highway intersection was based
upon crash data provided by MassDOT, for the three-year period from 2007 to 2009. The
data indicate that 51 accidents occurred over the three-year period.

Crash rates for each intersection were calculated based upon MassDOT crash rate
procedures, which results in crash rates per million entering vehicles. Those crash rates were
then compared with district-wide averages published by MassDOT. The District 4 average
crash rate for unsignalized intersections is 0.58 and for signalized intersections 0.77.

The calculated crash rate for the Washington Street/Boston Street/Mansfield Street is 0.51
which is below the MassDOT District 4 average. The calculated crash rate for the
Washington Street/McGrath Highway intersection is 1.56, well above the MassDOT District
4 average crash rate for signalized intersections. The high crash rate is indicative of the
complex channelization and antiquated traffic control.

9.0 PARKING

Off-Street Parking Requirements

The combined project site at 181-197 Washington Street is located in a Corridor Commercial
District (CCD). The City of Somerville parking requirements for CCD’s are defined in Table
2, below:

Table 2: CCD Minimum Parking Requirements

Land Use Number of Parking Spaces
Office 1 parking space per 800 SF
Medium Retail 1 parking space per 800 SF
Residential 1 parking space per unit

However, the City of Somerville zoning allows up to a 20% reduction in where it can be
demonstrated that a use needs a lesser number of parking spaces than is otherwise required,
per Section 9.13(f). The following sub-section of this report provides documented evidence
from similar residential development sites that a lower number of parking spaces are needed
in conjunction with affordable housing. Therefore, for the affordable housing portion of the
proposed development project at 181-197 Washington Street, a required parking rate of 0.8
parking spaces per unit is used to calculate the minimum parking requirements.
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Table 3 summarizes the off-street parking requirements for the proposed project.

Table 3: 181-197 Washington Street Parking Requirements

Land Use Size Zoning Requirements ol:‘“g;:sers
Office/Retail 9,336 SF | 1 parking space per 800SF 12
Residential — 181 Washington St (affordable housing) 40 units | 0.8 parking space per unit 32
Residential — 197 Washington St (market rate housing) | 39 units | 1.0 parking space per unit 39
Residential — 197 Washington St (affordable housing) 5 units 0.8 parking spaces per unit 4
Total 87

Off-Street Parking Studies

To support the reduced parking requirements for the affordable housing portion of the project
site, parking surveys were conducted at two other similar affordable housing development
projects within the City of Somerville. The off-street parking utilization at the following two
affordable housing development projects, both of which were developed by the Somerville
Community Corporation (SCC), were observed:

e Linden Street Apartments — 42 residential units (all two-bedroom units), located at
30, 34, and 36 Linden Street, 20, 26, and 32 Merriam Street, and 10, 20, and 24
Charlestown Street

e Mystic Avenue — 53 residential units (9 one-bedroom units, 32 two-bedroom units,
and 12 three-bedroom units), located at 460-480 Mystic Avenue

The number of occupied off-street parking spaces at each site was observed on a typical
weekday at 7:00am, 12:00pm, and 7:00pm, and on a typical Saturday at 7:00am and 7:00pm.
Table 4 summarizes the results of the off-street parking survey.

Table 4: Summary of Off-Street Parking Demand at Similar Sites
Observed Number of Cars Parked
Total Num. of | Total Num. of Monday Saturday
Residential Off-Site April 8, 2013 April 6, 2013
Location Units Parking Spaces 7am 12pm 7pm 7am 7pm
Linden St 42 56 25 18 16 26 23
Mystic Ave 53 71 23 22 28 29 19
Observed Demand — Parking Spaces Per Unit
Monday Saturday
April 8, 2013 April 6, 2013
7am 12pm 7pm 7am 7pm
Linden Street 0.60 0.43 0.38 0.62 0.55
Linden Street — Weekday & Saturday Averages 0.47 0.58
Mystic Avenue 043 | 042 | 053 055 | 0.36
Mystic Avenue — Weekday & Saturday Averages 0.46 0.45

As indicated in Table 4, the actual parking demand at both similar residential sites is well
below the minimum 0.8 parking spaces per unit requirement being requested for the
affordable housing at 181 Washington Street and the affordable house portion of the building
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at 197 Washington Street. This more than justifies the 20% reduction in off-street parking
permitted in Section 9.13(f) of the City of Somerville zoning. The off-street parking
observation field data sheets are included in the attached appendix.

On-Street Parking Study

DCI performed a parking survey of on-street parking to determine if additional parking is
available in the immediate vicinity of the project site. The parking survey area included on-
street parking within a 500 foot walking distance of the 181-197 Washington Street project
site. The study area included portions of Washington Street, Boston Street, Munroe Street,
McGrath Highway, Merriam Street, Rossmore Street, Mansfield Street and Washington
Terrace. Figure 2 shows the portions of each street that were included in the on-street
parking study area.

The number of available parking spaces was recorded for all study area streets at 7AM,
12PM and 7PM on a typical weekday (Tuesday, May 8, 2012) and at 7AM and 7PM on a
Saturday (May 5, 2012). The morning and evening hours reflect the critical parking
demands, as these times are when residents are presumably at home. Table 5 summarizes the
on-street parking availability in the vicinity of the project site.

Table 5: Summary of On-Street Parking Survey

Tuesday, May 8, 2012 Saturday, May 5, 2012
7am 12pm pm 7am pm
Number of Available On-
Street Parking Spaces 37 >9 35 36 27

As indicated in Table 5, the on-street parking study data reveal that there is an average of 36
available parking spaces at 7AM and 7PM on a weekday, and an average of 31 spaces
available at 7AM and 7PM on a Saturday. At 12PM on a weekday 59 parking spaces were
available. The complete parking study field data sheets are contained in the attached
Appendix.

These data indicate that there is ample on-street parking available on the streets surrounding
the proposed 181-197 Washington Street mixed-use development project site, even if five
on-street parking spaces are removed on Boston Street to allow for two-way traffic between
the site driveway and Washington Street (Site Access Alternative 2).

There is also the possibility of creating new on-street parking spaces on Washington Street.
The four existing driveways on Washington Street, approximately 64 linear feet of curb cuts
combined, will be replaced by a single 26 foot wide driveway. This net reduction of 38 feet
of curb cuts could result in an additional one to two on-street parking spaces on Washington
Street.
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Boston St approach to Washington St, with on-street parking on both sides of Boston St
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Off-Street Shared Parking

The site will provide a total of 86 parking spaces and therefore, the development will be one
(1) parking space short of the minimum requirements. As such, one of the residential
parking spaces will signed to allow retail customers to park between the hours of 8:00am and
5:00pm. The residential and retail land uses at the proposed site are complimentary land
uses, and the peak demand for parking associated with the two uses are not expected to
significantly overlap. In the event that there is spill-over parking demand for the single
shared off-street parking space, it is expected that the available on-street parking supply will
be able to accommodate the demand for retail parking, as discussed previously.

Transportation Demand Management Plan

The project proponent’s Transportation Demand Management (TDM) Plan consists of
promoting alternate forms of transportation to reduce the number of single-occupancy
vehicle-trips traveling to and from the project site. An enclosed, interior bicycle storage
room will be provided within the building at 181 Washington Street, and a second bicycle
storage area will be provided underneath the parking deck for 197 Washington Street.
Combined, these safe and secure bicycle storage areas will meet or exceed the minimum
requirements for bicycle parking of 42 bicycle spaces (0.5 bicycle spaces per residential unit,
per Section 9.15 of the City of Somerville zoning). An additional two (2) bicycle parking
spaces will be provided on Washington Street for users of the retail portion of the project
site, which is also in compliance with Section 9.15 of the City of Somerville zoning.

10.0 TRIP GENERATION/DISTRIBUTION

DCI has estimated daily and peak hour vehicle trips generated by the proposed mixed
development by utilizing daily and peak hour vehicle trip rates presented in the Institute of
Transportation Engineers (ITE) Trip Generation Manual (9th Edition, 2012). The results of
this trip generation analysis are summarized in Table 6.

Table 6: Site-Generated Vehicle-Trips

Weekday Morning Weekday Afternoon Daily

Peak Hour (vehicle-trips) | Peak Hour (vehicle-trips) Trips

Enter Exit Total Enter Exit Total Total
84 Residential Apartment Units ) 9 34 43 34 18 52 559
6,500 SF of Retail Space @ 3 2 5 8 10 18 288
2,500 SF of Office Space 4 0 4 1 3 4 28
Unadjusted Total 16 36 52 43 31 74 875
10% Reduction ¥ -1 -4 -5 -4 -3 -7 -87
Total Site Trips 15 32 47 39 28 67 788

(M Based on ITE Land Use 220 - Apartment

@ Based on ITE Land Use 826 — Specialty Retail

) Based on ITE Land use 710 — General Office Building

® 10% reduction based on close proximity to existing and future public transportation

Based on the public transportation options that are available in the vicinity of the project site
(bus service along Washington Street and the close proximity of Union Square and Sullivan
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Square), the expected number of vehicle-trips have been reduced by 10%. This results in a
total of 47 vehicle-trips during the weekday morning peak hour, 67 vehicle-trips during the
weekday afternoon peak hour, and approximately 788 vehicle-trips over the course of a
typical weekday. Complete trip generation calculations are contained in the attached
appendix.

The peak hour site-generated vehicle-trips have been distributed on the study area roadways
and intersections based upon existing peak hour travel. The following two figures
correspond with the two possible site-access scenarios. As discussed previously, Alternative
1 would keep Boston Street a one-way roadway (toward Washington Street), as it is today.
In this site-access scenario, all site traffic traveling to the parking deck would need to come
through the residential neighborhood directly north of the project site. In Alternative 2,
Boston Street would become a two-way roadway between Washington Street and the site
driveway. This would allow vehicles to access the site driveway along Boston Street from
Washington Street, without needing to travel through the adjacent residential neighborhood.

It is also noted that with alternative travel modes such as walking and bicycling and the
future extension of the MBTA Green Line subway to Brickbottom and Union Square,
additional reductions in peak hour vehicle-trips will most likely occur, and the vehicle-trips
shown on the following figures represent a conservatively high estimate.
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Legend:
XX = AM Peak Hour
(XX) = PM Peak Hour

SCALE: N.T.S.

Project-Generated Peak Hour Vehicle-Trips
Site Access Alternative 1 — Boston Street remains a one-way roadway
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Legend:
XX = AM Peak Hour
(XX) = PM Peak Hour

SCALE: N.T.S.

Project-Generated Peak Hour Vehicle-Trips
Site Access Alternative 2 — Boston Street becomes a two-way roadway
between Washington Street and the Site Driveway
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11.0 TRAFFIC IMPACTS/CAPACITY ANALYSES

In order to evaluate the traffic impacts of the site generated trips, it is necessary to determine
the Level of Service (LOS) for existing "No-Build" conditions and "Build" conditions with
the added new traffic from the proposed development. The LOS at signalized and
unsignalized intersections is based on the average delay that each vehicle experiences when
traveling through the intersection. The methodologies for evaluating intersection capacity
and delay and the delay thresholds for each LOS are defined in the Highway Capacity
Manual (HCM), published by the Transportation Research Board, 2010. The LOS at an
intersection ranges from LOS A (experiences little or no delays) to LOS F (over-capacity, or
forced flow conditions). The table below summarizes the delay thresholds for each LOS.

Table 7: Level of Service Criteria

Average Delay (seconds / vehicle)
Level of Service Signalized Intersections Unsignalized Intersections
A <10 <10
B > 10 to 20 >10to 15
C > 20 to 35 >15t025
D >351t055 >251t035
E > 55 to 80 > 35 to 50
F > 80 > 50

source: HCM2010: Highway Capacity Manual, Transportation Research Board
Exhibits 18-4 and 19-1

The Synchro (version 8) software package was utilized in the capacity analyses to determine
the resultant Levels-of-Service for "No-Build" and "Build" conditions at each study
intersection, which are shown in Table 8. The Build conditions are based upon existing
traffic volumes, with the new site-generated vehicle-trips added to the roadway network.
Existing traffic volumes were not increased as recent traffic volume trends indicate little or
no growth in the Somerville area.

For the purposes of this intersection capacity analysis, only Site Access Alternative 2 was
analyzed. If Boston Street were not made into a two-way roadway between Washington
Street and the site driveway, more traffic would travel through the residential neighborhood
to the north of the project site, and less traffic would be expected to travel through the
signalized intersection of Washington Street / McGrath Highway. Therefore, the project
would have fewer traffic impacts on the adjacent Washington Street / McGrath Highway
intersection under Site Access Alternative 1, and the intersection capacity analysis presented
here (consistent with Site Access Alternative 2) is a conservative analysis.
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Table 8: Intersection Capacity Analysis Summary

Existing Conditions Build Conditions
vic Ave. 3 v/c Ave. 3
ratio® | Delay @ LOS® ratio® | Delay @ LOS®
Weekday Morning Peak Hour
Washington St / Boston St / Mansfield St
Mansfield Street NB 0.16 13.5 B 0.16 13.7 B
Boston Street SB 0.18 16.3 C 0.22 17.6 C
Washington Street EB Left n/a n/a n/a 0.00 9.3 A
Washington St / McGrath Highway
Washington Street EB Left 0.37 38.4 D 0.38 38.3 D
Washington Street EB Through/Right 0.28 35.9 D 0.29 36.1 D
Washington Street WB Left/Through/Right 0.47 31.3 C 0.47 314 C
McGrath Highway NB Left 0.07 61.2 E 0.07 61.3 E
McGrath Highway NB Through 0.30 116.8 F 0.30 116.8 F
McGrath Highway NB Right 0.19 10.5 B 0.19 10.5 B
McGrath Highway SB Left/Through 1.15 >120 F 1.15 >120 F
McGrath Highway SB Right 0.72 18.9 B 0.72 18.9 B
Overall Intersection 0.47 47.1 D 0.47 47.0 D
Weekday Afternoon Peak Hour
Washington St / Boston St / Mansfield St
Mansfield Street NB 0.16 13.7 B 0.16 14.0 B
Boston Street SB 0.07 15.0 C 0.11 174 C
Washington Street EB Left n/a n/a n/a 0.01 9.3 A
Washington St / McGrath Highway
Washington Street EB Left 0.47 40.2 D 0.47 40.4 D
Washington Street EB Through/Right 0.20 34.4 C 0.21 34.5 C
Washington Street WB Left/Through/Right 0.54 32.7 C 0.54 32.8 C
McGrath Highway NB Left 0.09 62.4 E 0.09 67.8 E
McGrath Highway NB Through 0.75 110.7 F 0.75 110.7 F
McGrath Highway NB Right 0.42 20.6 C 0.42 20.8 C
McGrath Highway SB Left/Through 1.02 >120 F 1.02 >120 F
McGrath Highway SB Right 0.65 18.6 B 0.66 18.7 B
Overall Intersection 0.55 51.7 D 0.55 51.6 D
(1) Volume to capacity ratio (3) Level of Service

(2) Average delay per vehicle (seconds) (4) Weighted average, based on traffic volumes

As indicated by the traffic analyses, at the Washington Street/Boston Street/Mansfield Street
intersection the movements out of Mansfield Street currently operate at LOS B in the AM
and PM peak hours while the movements out of Boston Street currently operate at LOS C
during both the AM and PM peak hours. Under "Build" conditions with Boston Street being
made two-way, the Mansfield Street and Boston Street approaches to Washington Street are
not expected to changed, and are expected to continue to operate at LOS B and LOS C,
respectively.

Under the existing conditions, the intersection of Washington Street / McGrath Highway
operates at on overall LOS D during both the weekday morning and afternoon peak hours.
Some specific movements currently operate at LOS F (the McGrath Highway SB slip ramp,
and the McGrath Highway NB through movement), while the rest of the vehicular
movements at this approach generally operate acceptably. The poor LOS for the southbound
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slip ramp approach is a direct result of the very short green time (10 seconds) that is currently
allocated for that phase.

As indicated in Table 8, all of the existing Levels of Service will be maintained under the
"Build" conditions, with only minimal increases in delays. Therefore, the site-generated peak
hour vehicle-trips going to and from the project site will have little, if any, impacts on traffic
operations at the study area intersections.
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12.0 OFF-SITE IMPROVEMENTS

For improved access to the site, the City of Somerville could implement Site Access
Alternative 2, and make Boston Street two-way from Washington Street to the site’s Boston
Street access drive. This change would minimize traffic traveling through the adjacent
residential neighborhood to access the project site. Boston Street can provide an 11-foot
travel lane in each direction while maintaining parking on the west side. Approximately 5
parking spaces along the east side of Boston Street would need to be removed to
accommodate the two-way traffic flow. Partial 2-way/1-way streets have been implemented
previously in other parts of City. Appropriate signage will also be erected. A conceptual
drawing of the proposed changes to Boston Street is shown below.

(ONE WAY TO
DRIVEWAY)

WASHINGTON STREET

Site Access Alternative 2 — Boston Street becomes a two-way roadway
between Washington Street and the Site Driveway

Additionally, the Washington Street / McGrath Highway intersection is antiquated, operates
under fixed time control, contains atypical geometric lane configurations that can be
confusing to unfamiliar drivers, and experiences poor Levels-of Service. The City should
work with MassDOT to upgrade this intersection to meet current ADA and MUTCD
standards, which would improve pedestrian and bicycle access while reducing congestion,
minimizing delays, and improving safety. As an interim low cost solution, operational
improvements could be realized with revised signal timings.
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Children's Hospitals, Museum of Fine
to the Red, Orange and Green Lines

SPRING March 23, 2013 - June 21, 2013
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Customer Service/Travel Info 617-222-3200

‘uonels Ae|pnq je pue suoljes Aemans || Je pajeso| os|e D [edso y
ale saujyoew BulpuaA ale4 ‘suoieoo| sajes aley pue ssed v g\ Seleolpu| @ wugv‘?ﬁ:‘#&(‘)’lﬁ;?ﬂ “\f\\‘aa ;ﬁfm“lﬂua o 060 & 3"?
= o 100yS %, o, 5 8
N INNIAV ey seinwwo ¥ aur abuelof/ AOOMONOT, [eopon Y % M g
‘SSYIN ’S s, 2 & 4 & -
$3199nY 165, 0 2 (eydsory < S W F
paysed Ny 9o OOy 0 sueipiD @ G
4994 [l X W ° El T
youeig 3, SSEN D > %) 2 5
¢ e au7 usain 2 « [ ‘bS " & £
Hs1av N unosnyy & jengsoy | © SMS &
40 WN3snin S 60100 & sseuooveq/ & o @
94% SuowIu S M3 3
7 R e S ey
S & 20
s o S apey §°
S 5 "B
X (DNHILSVIHLHONE & / v Poombuo
o,
3NNIAY g N uoomeu/o
SL1ASNHOVSSYIN( L & oy 0 S
\ ’ { s )
. Appn| @3 R 8 G
) oy ) Naﬂ""’m g 9 0 %
% Yduyf, ua Ned RECN RN jou
& ) s et %
Y QIS 2 1S IN3
20 %\9 \)o@ 5 youeig .q;/eur usain q} - 0"‘“0“ )'@“aax‘i)
AP e e eoans suey @ AVMNIY X S aNey
28 y 1S fomggy, ;ﬁ% 3 N 1S SIMVH@ s 5 %
AN wel D 8
b o @1,\31'9maanud. SN S & Elssiuvn J.S@o\l“)aqom\ﬂ K
19p, /5 z
: g | Loel® 59\ (b 7 <3 v@' 5 §2AS/F"L ‘Jegsewp‘bog )
. S 5§
x%‘,'ﬁ{,‘?, ga;///gg { A5 O;Q ST éa V,.,;F % e s.auuyor i m
Jopiag g 2 s Hoping,, O g
JenuSpRlc
VOI/HIINTO R P 06 v
= 74 NOLLNIANOD —ad  — Pd vorpuy,
we\  dh SANAH 9 IHONNIDI =S 5 Youe, M
oV Tdg e H Y @ 9.9, X
& 3 )
\ 5w & 5
% 2 AF1d0D . Qo g 3 O&o fsronur<s, B
z \ z w0 B 600 s uoisog b - L
S o\ - of m 0, =
L X we™ EN 1009 ’ . 2%, e, D
S o % % PR 3 6 ORI |
4 S 2 <,
NOLONITHY ) 2 % o,
ot S S et e Yoy,
S o) on9S === ¢ &
s ™ o ~_
2 NOLSO4d %% -
pieg £
ETICT _ 25 L,
_ K %, &
A S
) -
3 Ajuo sdoys esay) 1e siebusssed ,;f & 2 &
§ & S
% E% dnxoid pue aB1eyosip jiim anol siyL O g\ »\J > S a @\/&
3 ® m &% AN %
) E v i & ¥ 24
% g —= 9, 0, 2 [ & &
% 3 % 2 &
o 2 2, N “, >
3 Aojouyoer \\%, S %, Y
g X 40 amijsu 2
I3 siasnyoessep \ B IS s
& % 2 o, % /A
o) / e\‘°\93® 4 % &, S, @ > A
¢ o 7,
3THVHD | S e Pt > O, S %, & i9/ 0, 2
HOW/S: 0! % oS ied y & 4 Dy :
= aury pey ° Ausianun £ @\@ T, %, £
Piaorosiuoy IuwmvaNa)i g R~ %4// IR Z
8 ER o, 3
/v 1S ueyy 2 1S ejeyg N /%/ 4/\\\4,1. U:g
o aur \ 1w %, 23 s
/ {% 1 pay IS Uy e I‘S‘bs ‘9%9 T, 962% 3
12, 18]UBD) WBISA ° - P Y % 7% ) s
uedsapey) ‘ » Loenodstes; v < EL 18 Ioo4os Y, % % ~ g
’ g [EENEET & $ 3 FRCTAN £
/ o Lfey Aosuy L § ¢ gm\ s x § %
4 @ 12 $ o Your
/. s & S fouyg  C = S s, Sos 0 &2 qse’” EIvuINGD uonels 991104
A ' ey S 3
/ E 1S siofioy - %7 o o oo
S, S, 1BH
// M prssﬁpqueo Y 09
ouso / ;
/69 mnésgw 'S seuey, s /%/’S
s
‘ B BLIDJ[E! @ IS A g P2
[ ohibspiduzo o KM ) 7% 2 & g Sy,
4, 28 buugg £ s Yoy % g
% 4, osnoH o S
% “ 2 ypeg 'S PMeuoy; $ &
oo, , ) ; . 2 ® o & X
T A e T C s ADATIIINYD
2 g SW/4i
SPEE 383nHoT 2e 5 S s o ¢
& £ IS ai0g ~ ~ N
>— > %, & S
) - ro@% - 5/\ N USRI\ asenbs
N 2 7 N7
\\ — "N\ N STy \ §¢ N5 o 10028 uBl A
Synog - S o —|—\ 44
L o— - g9 2)IdSOH 9 PUIH
2 n [ejldso
' smeys Vﬁn% g aby MAWED  ajianag
\ IS ) N
\ 0 2 &
2, “ 18! T &
\ ¢ % 2P
) kS o, o, % ony PIOOUOD "ol \
% 2, pe N
\ @% 230 9//,4 » 3 fg & q@\ S UBUPY g uouei
\ K o QQ/O S B85 9 ® a3
o 2 IO\ 4 N S -\
— KC, ‘9, % g Sy08YD IV a
€ % 2\ & N
O @ \\
)
S woN Jg uoun 4’7‘9///4 » N
% T— s uopuset 2 & N\ SQ/OS N
; g & \\
) BV I s Z o %/
) o @ S R
2 %, < S L9
» X 0 s 2 S
IIH 819900 & St ¥ g, § W2 @ & \
5 &%, WS Ree
3 'S > 5 (7 s PN
' auyT, ﬁusu = Nz ) & o M, g, Q\J’ 4 Y% 005, \
i e/l NS SO 7 ATTIAYANOS
%o ¢ ol S%DU 404@ N3 $ \
~ L, v %

BalY [BIIPS) POOMOUOT 9 L IIN/I[epusy ‘eienbs uoun e OIS so|bbny - uone}s ueAlNS

¢lJ 3INoH @)



"SOlIqesIP Yim suosiad pue +G9 SIOIUSS ‘SISP|OYPIED BIEIPS|A O} B|GE|IAY,
'sjooyas ybiy pue sjooyos ajppiw Bunedioped yBnoiyy sjuspnis o} ajqeeAY

'sassed Jeoq pue ‘[leJ Jenwiwod ‘snq ssaidxe (shep 2 -ow/gz$ 10 Ajuo 4-|§ "ow/5g$) ,SSed Juspnis

{(ow/ge$) ..ssed dyL/ouag {(‘ow/0L$) ssediur :(‘ow/gy$) ssed sng [eo07 :S3ISSVd AIVA

*3014 SpY 8pInd By ‘apinb & Buisn Ji ‘ea1) 8pu SIBPOY PJRDBILEYD SSBO0Y pullg
‘Inpe ue Aq pejuedwoode usym 8a) apl g} Japun usIpjyd

Keq [eliows\ -2z Aey

Re@ s,joured - ST judy
:90IAI3S INOYUM SABPIIOH
€10z bunds

BaIY |e2IpaN pooMbBuo]
® LIN/Ilepuay "bs uolun eia
uonels sa|bbny - uonels ueAl|INs

"(Rempreoug 1e 1S aliysdweH) atenbs |epuay auQ

e pue s19a41S elquinjo) % abpuquwe) 1e sdols osje
a1nol siy) abpuqwed u] ‘KemybiH yreiHop 1e pue
199.11S S[UA Te 1S uoibulysepn uo ajjiaiawos ul sdols

¢10 3INoYy
00'T$ SL°0$ GL'0$ «xPleddleyd dv.i/ioluss Os|e a1nol SIYyl ‘anoqe pais|| sdols 39y} 01 uolppe uj
00'T$ S.°0% S.°0% *pIed3lleyd uspms SAVAIOH LSON % 'SAILITIAVSIA HLIM SNOSY3d OL 319ISSIOOV IV SISNg 11V z\u._v
05'v$ 00'v$ 00'2$ preoquo yseo SANTMIIAM
0S'tv$ 00'Z$ 00'Z$ 1o1eieyd
00'Z$ 0S'T$ 0S'T$ predaijeyd NO 33IAd3S ON
didL AYMENS + sng diyLsng -g didL sna -7 “""HLIM ONIAVH
S3dv4
€e:L 8T:L A VAV A G0:L c0:L 00:L 6S:9 95:9 €5:9 0S:9 Ly:9 Sv:9 LE:L veL 1€:L 6¢:L yRAYA el €cL T¢:L JARYA ST:L fARYA S0:L 00:L
0:L 6S:9 67:9 Gv:9 Zvi9 8€:9 Ge9 €9 1€9 8¢:9 G2:9 ce9 02:9 qT:L cTiL 60:L L0:L G0:L c0:L T10:L 65:9 S:9 289 6v:9 6€:9 0€:9
8v:9 6€:9 62:9 G2:9 cei9 8T:9 GT:9 v1:9 1T:9 80:9 G0:9 20:9 00:9 G:9 67:9 Gv:9 €v:9 ov:9 L€:9 9€:9 V€9 62:9 129 29 19 S0:9
€2:9 v1:9 0:9 00:9 PR €5:9 0SS 6v:G 9v:g ev:g ov:g PAHE] Geg 6¢2:9 29 0¢:9 8T:9 GT:9 cT9 1T:9 60:9 0:9 20:9 6S:G 6v:G ov:S
8G9 6v:G 6€:9 Ggeg ces 8¢:S Ge:S vZ:S T¢:S 8T:S GT:S FAN ] 0T:S 0:9 659 [Siepe] €9:9 0SS YA 9v:S S 6€:S 1€:S veS ¢S GT:S
€eg ve:s Y19 0TS 109 €0:9 00:S 657 9G¥ €5v 0S¥ Ly 1874 6€:9 ve:g 0g:g 8¢9 Ge:S ceS 12:9 6T:S 1S FAN ] 60:S 657 0S¥
80:S 65 6V 1874 vy 8€v gev VeV 1€V 8¢V Gy ey [or 4 Y19 60:9 [S{O] €0:9 00:9 JASH 4 9G¥ 14874 6vv Ly 127874 vev Gy
vy 14874 vev (o4 LTV €Ty oT:v 601 901 €0 00:v PAS S GS:€ 5S4 a4 ov:v 8Ev gev ceV 1€y 621 vev ey 6T:v 60:1 00
8T 601 6S:€ Gs:e 28 8v:€ Gve vre ve 8€€ Gee cee og:e vev 6T STy €Ty oT:v L0V 90:v Y0y 65:€ JASHOS ¥S:€ € Ge€
€5:¢ vre Ve og:e pRATS €2 0c:e 6T:€ 9T:€ €Te ot 10:€ G0:€ 6S:€ vS:€ 0S¢ 8v:€ Sve ve ve 6€:€ Ve cee 62:€ 6T:€ oT:€
8¢ 6T:€ 60:€ G0:€ c0:¢ 8G:¢ Gs:¢ 14 16°¢ 8v:¢ 144 cve ov:¢ €ee 8¢:¢ vee Zc€ 6T:€ 9T:€ GT:€ €T:€ 80:€ 90:€ €0:€ ¢se 24
€0:¢ 04 a4 ov:e LE¢C €e¢ og:¢ 6¢:¢ 9¢:¢ €ee 0c:¢ JARY4 S 4 00:€ 9s:¢ [AH4 0S¢ 8¢ i 2v4 a4 e 8€:¢ 9€:¢ €e¢ cee e 4
8€:¢ 6¢:¢ 6T:¢ S 4 cre 80:¢ G0:¢ 0:¢ T10:¢ 84T GG T ¢S T 0S'T og¢ 9¢:c [4AY4 0c:¢ 8T:¢ GT:¢ v1:¢ ¢t 80:¢ 90:¢ €0:¢ ¢S T SPT
€T:¢ 0:¢ ST 0S'T VT ev-T or:T 6€-T 9€T €eT 0e'T 12T STAN GG T 18T YT ST evT o1 6E'T JASA €eT T€T 8¢'T LTT oT:T
T €eT €¢1 6T T 9T T 45 60-T 80-T SO:T 0T 6G:¢T /ST GG:ZT 8T'T 14 0T-T 80:T 90:T €0:T 0T 00T 9G:¢T AR 16¢CT A gYAN GeCT
dv0o:T d9S:¢T | d8¥: T [sla AN deviet d6gcT [ VASYAN d9gcT dvecT d1ecT d6c:cT dlect dsect dov¢T devet dov-ZT d8ecT d9€¢T | dEECT deect dogcT d9ccT dveet dT1¢:¢T | d¢1:¢T | dS0:¢T
d8¢:¢T | d1¢:¢T | dET¢T d60:¢T d/0:¢T dv0:¢T deo:cT d10:¢T 6S:TT 9SG 1T VS 1T ¢S 1T 0STT
8G'TT 18TT EVTT 6ETT LETT VETT ceTT T€TT 6C:TT 9¢' 1T Iz cC 1T 0C 1T
8¢:TT T¢ 1T T 1T 60:TT L0TT 01T ¢0 1T TOTT 65:0T 9G.0T 50T ¢S.0T 0S:0T d91:¢T deT:¢T d0T:¢T d80:¢T d90:¢T | d€0:¢T deo:¢T NOO:2T 9SG 1T VS 1T 19 TT 4 an GETT
€G.0T 9v:0T 8€.0T v€.0T ce0T 62:0T 12:0T 9¢:0T Z:0T T¢:0T 6T:0T LT:0T GT.0T an 8€TT GETT €ETT T€TT 8¢ 1T 11T G 1T T¢ 1T 6T:TT 9T'1T L0TT 00:TT
Ge.0T 8T:0T 0T:0T 90:0T 00T T10:0T 65:6 856 GS'6 ZS'6 056 YA Sv.6 TT:TT 80:TT SO:TT €0:1T TOTT 8G.0T JASHOIA GS.0T TS:0T 67:0T 9¥.0T LE.0T 0€:0T
1G6 0S:'6 Tv:6 1E6 GE6 Ze6 626 8¢:6 GZ'6 26 0¢:6 116 GT'6 70T 8€.0T GE0T €e.0T T€0T 8¢-0T 12:0T Ge0T T¢:0T 6T:0T 9T:0T ,0:0T 00:0T
cE6 GZ'6 9T'6 FANG} 0T:6 106 0.6 €06 00:6 JASH GS'8 258 0S8 G201 ¢¢0T 6T:0T /T:0T GT.0T ¢T:0T 1T:0T 60:0T G0-0T €0:0T 00:0T 876 ov:6
cT6 S0:6 958 258 0S8 Lv'8 .8 ev8 ov:8 1€:8 GE'8 ze8 0g'8 c0:0T 65:6 GS6 €56 0S'6 L6 9v:6 .6 ov:6 8€'6 GE6 €6 G116
[AR:] Sv:8 9€'8 2e8 0g:8 128 28 €28 0¢:8 118 GT'8 c18 0T'8 8€6 V€6 0€'6 8¢:6 GZ'6 26 T¢:6 616 ST'6 €16 0T'6 8G'8 0S8
9€'8 62:8 0¢:8 9T:8 1.8 118 80:8 108 0:8 108 65, JASHA GG, 8T:6 V1.6 0T'6 80:6 S0:6 206 T0:6 6S:8 GS'8 €598 0S8 8€'8 0€8
0¢:8 €18 0:8 00:8 8G:L GG, €5, fASHA 6v:L oviL L cviL ov:L 898 S8 0S8 8V'8 Sv'8 8 '8 6€'8 GE'8 £e8 0g'8 8T8 018
8G:L fASHA L ov:L 8€:L GeL €eiL ceL 6¢:L 9¢:L veiL ceciL 0c:L 8€'8 ve8 0g'8 8¢:8 Ge'8 28 T8 618 GT'8 €18 0T'8 8G:L 0S:L
8€L ceL veiL 0c:L 8T:L ST, eT:L fARYA 60:L 90:L 0L c0:L 00:L 8T8 18 0T'8 80:8 S0:8 208 108 65:L GG, €5, 0S:L 8€L 0g:L
8T:L fARYA 0:L 00:L 8G9 GS9 €59 259 679 9v:9 .9 9 ov:9 8G:L vSiL 0S:L 8v:L SviL cviL VL 6€:L GeL €eiL 0g:L 8T:L 0T,
€0:L 1S9 679 S99 ev9 ov:9 8€9 1€:9 €9 T€9 629 129 G299 GeL 1€L YRAYA STAVA cciL 6T:L 8T:L 9T:L [A %A 0T:L 10:L 959 059
VEE9 V.29 V6T:9 VST:9 VET:9 YOT:9 Vv80:9 V.09 Vv¥0:9 Vv10:9 V6S:S V.S'S VS&S:S VoT:L A LANYA Vv80:L V90:L VEO: L Vv00:L V659 V.99 VES9 V189 V619 Viv:9 VSE9
uonels arenbs uonels ANy SEENIS abpug ‘SIS uodeag uonels rendsoH rendsoH e\ ANy uonels uonels =\ =\ rendsoH rendsoH uonels | 'sisuodesg 19215 aAld =\ uonels arenbs uonels
UeAIINS uowun 1IN ‘SSe|N Jesse\ ‘n'g ®ied >M>>CMH_ |oels| s,ualp|iyd UOO>>mCO|_ :OHOC_.E:I mw_mmjw_ mw_mmjw_ :OHOC_.E:I UOO>>mCO|_ s,uaip|iyo |sels| >m>>r_mH_ ®ied Hopuno [ellowa N ‘SSe|N\ 1IN uowun UeAIINS
BAILY BN Jlrepuay Jressepn /Aingsawy | 8Ay wwo) BAILY BN yleg /dooD Juoibununy | /sa|bbny anea BN /s9166ny  |/uoibununy BAILY yleg BAILY BAILY BAILY Jressepn JIessep /lrepuay QALY aneaT
QALY QALY QALY QALY BN AN AN AN QALY QALY QALY QALY QALY anea
aNnnogLno AaNNoaNI
AVAATIMN ¢1l0 AVAATIAMN ¢1l0




APPENDIX

Crash Rate Worksheets
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Average Crash Rates

1ofl

http://www.mhd.state.ma.us/default.asp?pgid=content/traffic/crashrate&s...

Traffic & Safety Engineering

Home

Accessible Pedestrian Signal

Installation Policy

Accident (Crash) Data

Approved Signal Controls

Crash Rates

Guide Sign Policy for

Secondary State Highways

Management Plans (Flaggers

and Police Details)

Massachusetts Amendments to

the Federal MUTCD

25% Design Submission

Guidelines and Traffic Analysis

Tools

Mast Arm and Foundation

Details Standard Drawings

Road Safety Audits

Roadway Safety Tips

Speed Limit Regulations

Strategic Highway Safety Plan

Supplemental Sign Policy

Top Crash Location Reports

and Maps

Traffic Safety Toolbox

Print this page
<<back |1]|2

Average Crash Rates

Crash information queried on January 23, 2013

Intersection - Crashes per million entering vehicles

Location Signalized Intersections Unsignalized Intersections
Statewide 0.80 0.60
District 1* 0.92* 0.43*
District 2 0.82 0.68
District 3 0.89 0.66
District 4 0.77 0.58
District 5 0.77 0.58
District 6 0.76 0.58

* - District 1 should use Statewide Rates due to low sample total

2010 Functional Classification - crashes per million vehicle
miles traveled

Roadway Federal Functional Classification Rural Urban
Statewide 0.92 1.95
Interstate 0.39 0.55
Principal arterial - other freeways and expressways 0.33 0.64
Principal arterial - other 0.65 3.23
Minor arterial 0.96 3.63
Major collector 1.58 3.80
Minor collector 2.36 -
Local 1.35 1.87

Notes on Functional Classification Data

® Crash rates are based solely on Geocoded Crashes (approximately 94% of all
Crashes in the system but not uniformly Geocoded by Functional
Classification)

® |f a crash occurred at an intersection or along two different functional
classifications, the crash was assigned to the higher order roadway.

® Source of VMTs: http://www.fhwa.dot.gov/policyinformation/statistics
/2010/vm2.cfm

Select Language

c. 2012 Commonwealth of
Massachusetts

Powered by

Translate | Translation Support

Home | Car | Truck | Bridge | Bike/Walk | Environmental | Info | Contact Us | Site

2/22/2013 1:07 PM
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Off-Street Parking Data
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APPENDIX

On-Street Parking Data
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City: Somerville, MA

Street: 181 Washington St
Date: 5/8/2012 Tuesday

Parking Survey

Proj. No.: 2011-081
Sheet No.: 1
Calculate by: Steve Wen

Weather: rainy Notes:
Weekday Available Parking Spaces
Section
Street From to Subsection 7:00 AM | 12:00 PM | 7:00 PM
Washington St #223 Washington St McGrath Highway North Side 0 0 0
South Side 2 3 5
Washington Terrace | #54 Washington Terrace Washington St East Side 2 1 2
West Side 0 0 0
Boston St #27 Boston St Washington St East Side 6 12 8
West Side 9 11 9
Munroe St #11 Munroe St Boston St North Side 0 7 0
South Side 1 3 2
McGrath Highway #300 McGrath Highway | #358 McGrath Highway East Side 0 0 0
West Side 8 5 2
Merriam St # 87 Merriam St Washington St East Side 0 0 1
West Side 0 0 0
Rossmore St #25 Rossmore St Washington St East Side 0 5 1
West Side 1 1 1
Mansfield St #35 Mansfield St Washington St East Side 3 10 1
West Side 5 1 3
TOTAL: 37 59 35

Average 7 AM & 7 PM = 36 Available Parking Spaces

P:\2011 Projects\2011-081 181 Washington St Somerville\_Traffic\11-081 Parking Study.xIs
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City: Somerville, MA

Street: 181 Washington St
Date: 5/5/2012 Saturday

Parking Survey

Proj. No.: 2011-081
Sheet No.: 2

Calculate by: Steve Wen

Weather: cloudy Notes:
Saturday Available Parking Spaces
Section
Street From to Subsection 7:00 AM | 7:00 PM
Washington St #223 Washington St McGrath Highway North Side 0 0
South Side 0 0
Washington Terrace | #54 Washington Terrace Washington St East Side 0 1
West Side 0 0
Boston St #27 Boston St Washington St East Side 9 7
West Side 10 6
Munroe St #11 Munroe St Boston St North Side 2 0
South Side 2 1
McGrath Highway #300 McGrath Highway | #358 McGrath Highway East Side 0 0
West Side 9 4
Merriam St # 87 Merriam St Washington St East Side 0 0
West Side 0 1
Rossmore St #25 Rossmore St Washington St East Side 1 1
West Side 0 0
Mansfield St #35 Mansfield St Washington St East Side 0 2
West Side 3 4
TOTAL: 36 27

Average 7 AM & 7 PM = 31.5 Available Parking Spaces

P:\2011 Projects\2011-081 181 Washington St Somerville\_Traffic\11-081 Parking Study.xIs
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Trip Generation Calculations
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Design Consultants, Inc.

February 15, 2013

197 & 181 Washington Street

Trip Generation Calculations

Based on ITE's Trip Generation Manual, 9th Edition (2012)

Land Use: 220, Apartment

[ number of units: 84 |
Weekday
AM Peak PM Peak Daily
Avera.ge Rat.e (per num. of 051 0.62 6.65
dwelling units)
Percent Entering 20% 65% 50%
Percent Exiting 80% 35% 50%
Total Trips 43 52 559
Entering Trips 9 34 280
Exiting Trips 34 18 279
Land Use: 826, Specialty Retail Center
| gross leasble area: 6,500 SF |
Weekday
AM Peak * | PM Peak Daily
Average Rate (per 1,000 SF) 0.70 2.71 44.32
Percent Entering 62% 44% 50%
Percent Exiting 38% 56% 50%
Total Trips 5 18 288
Entering Trips 3 8 144
Exiting Trips 2 10 144

* Land Use 826, Specialty Retail Center does not contain any data regarding trips made during the AM
peak hour of the adjacent street traffic. To estimate the trips in the AM peak hour of the adjacent street
traffic, the Shopping Center (Land Use 820) land use was used. The ratio of the average rate in the AM
peak hour of the adjacent street traffic (0.96) to the average rate in the PM peak hour of the adjacent
street traffic (3.71) was applied to the average rate PM peak hour rate of Land Use 826. The percent
entering/exiting from Land Use 820 was also used.

Land Use: 710, General Office Building
| gross floor area: 2,500 SF

Weekday
AM Peak PM Peak Daily
Avera'ge Rat.e (per num. of 156 1.49 11.03
dwelling units)
Percent Entering 88% 17% 50%
Percent Exiting 12% 83% 50%
Total Trips 4 4 28
Entering Trips 4 1 14
Exiting Trips 0 3 14
Total Site Trips (unadjusted)
Weekday
AM Peak PM Peak Daily
Total Trips 52 74 875
Entering Trips 16 43 438
Exiting Trips 36 31 437
Total Site Trips (10% reduction)
Weekday
AM Peak PM Peak Daily
Total Trips 47 67 788
Entering Trips 15 39 394
Exiting Trips 32 28 394




APPENDIX

Intersection Capacity Analysis — Weekday Morning Peak Hour
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Lanes, Volumes, Timings

Existing - AM

5: McGrath Highway (SB) & Washington Street (EB L) 2/20/2013
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI 4 ul
Volume (vph) 0 334 0 252 483 0 0 0 0 0 133 211
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3406 0 1719 3438 0 0 0 0 0 1863 1583
FIt Permitted 0.950
Satd. Flow (perm) 0 3406 0 1719 3438 0 0 0 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 257
Link Speed (mph) 30 30 30 30
Link Distance (ft) 124 159 104 434
Travel Time (s) 2.8 3.6 2.4 9.9
Peak Hour Factor 089 089 089 094 094 094 092 092 092 08 08 082
Heavy Vehicles (%) 6% 6% 6% 5% 5% 5% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 375 0 268 514 0 0 0 0 0 162 257
Turn Type NA Split NA NA Prot
Protected Phases 12 4 4 3 3
Permitted Phases
Minimum Split (s) 200 200 16.0 16.0
Total Split (s) 740 740 16.0 16.0
Total Split (%) 56.1% 56.1% 12.1% 12.1%
Yellow Time (s) 3.0 3.0 4.0 4.0
All-Red Time (s) 1.0 1.0 2.0 2.0
Lost Time Adjust () 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 39.0 700  70.0 100 100
Actuated g/C Ratio 0.30 053 053 0.08 0.08
vic Ratio 0.37 029 0.28 115 072
Control Delay 38.1 12 0.8 1740 189
Queue Delay 0.3 0.5 0.3 0.0 0.0
Total Delay 38.4 17 11 1740 189
LOS D A A F B
Approach Delay 384 13 78.9
Approach LOS D A E
Queue Length 50th (ft) 134 3 2 ~163 0
Queue Length 95th (ft) 177 3 3 #269 56
Internal Link Dist (ft) 44 79 24 354
Turn Bay Length (ft)
Base Capacity (vph) 1006 911 1823 141 357
Starvation Cap Reductn 0 310 694 0 0
Spillback Cap Reductn 196 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.46 045  0.46 115 072
Intersection Summary
Area Type: Other
Cycle Length: 132
197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

5: McGrath Highway (SB) & Washington Street (EB L)

Existing - AM

2/20/2013

Lane Group

gl

92

25

26

a7

28

Lanef€onfigurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings
5: McGrath Highway (SB) & Washington Street (EB L)

Existing - AM
2/20/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 30.7 Intersection LOS: C
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

Splits and Phases:  5: McGrath Highway (SB) & Washington Street (EB L)

197 Washington Street
J. Sobel

Synchro 8 Report
Page 3



Lanes, Volumes, Timings

Existing - AM

6: Washington Street (EB L) & McGrath Highway (NB) 2/20/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N +41» % I4

Volume (vph) 334 0 0 0 732 80 21 164 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 100 100 0 0 0 0

Storage Lanes 2 0 1 1 1 0 0 0

Taper Length (ft) 25 150 25 25

Satd. Flow (prot) 3303 0 0 0 4866 0 1535 3229 0 0 0 0

Flt Permitted 0.950 0.950 0.999

Satd. Flow (perm) 3303 0 0 0 4866 0 1535 3229 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16

Link Speed (mph) 30 30 30 30

Link Distance (ft) 159 352 127 369

Travel Time (s) 3.6 8.0 2.9 8.4

Peak Hour Factor 089 089 089 094 094 094 08 088 08 092 092 092

Heavy Vehicles (%) 6% 6% 6% 5% 5% 5% 7% 7% 7% 2% 2% 2%

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 375 0 0 0 864 0 22 188 0 0 0 0

Turn Type Prot NA Split NA

Protected Phases 23! 7 58! 58!

Permitted Phases

Minimum Split (s) 20.0

Total Split (s) 58.0

Total Split (%) 43.9%

Yellow Time (s) 4.0

All-Red Time (s) 4.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 8.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green () 41.0 50.0 260 26.0

Actuated g/C Ratio 0.31 0.38 020 020

v/c Ratio 0.37 0.47 0.07 0.30

Control Delay 7.3 31.3 40.3 430

Queue Delay 0.9 0.0 209 737

Total Delay 8.1 31.3 612 116.8

LOS A C E F

Approach Delay 31.3 111.0

Approach LOS C F

Queue Length 50th (ft) 143 198 17 81

Queue Length 95th (ft) 190 241 47 120

Internal Link Dist (ft) 79 272 47 289

Turn Bay Length (ft)

Base Capacity (vph) 1025 1853 302 636

Starvation Cap Reductn 381 0 266 512

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.58 0.47 061 152

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings Existing - AM

6: Washington Street (EB L) & McGrath Highway (NB) 2/20/2013
Intersection Summary
Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 36.9 Intersection LOS: D
Intersection Capacity Utilization 45.5% ICU Level of Service A
Analysis Period (min) 15

I Phase conflict between lane groups.

Splits and Phases:  6: Washington Street (EB L) & McGrath Highway (NB)

%3 #o H#7

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings
6: Washington Street (EB L) & McGrath Highway (NB)

Existing - AM

2/20/2013

Lane Group

gl

92

23

24

25

26

28

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green ()
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

<

197 Washington Street
J. Sobel

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
35
05

Lag
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

Synchro 8 Report
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Lanes, Volumes, Timings Existing - AM
6: Washington Street (EB L) & McGrath Highway (NB) 2/20/2013

Intersection Summary

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings Existing - AM

7. McGrath Highway (SB) & Washington Street (EB T) 2/20/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +41» % 4

Volume (vph) 0 250 10 0 0 0 0 0 0 44 341 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 0 4864 0 0 0 0 0 0 0 1770 1863 0

FIt Permitted 0.950

Satd. Flow (perm) 0 4864 0 0 0 0 0 0 0 1770 1863 0

Right Turn on Red Yes Yes Yes Yes Yes

Satd. Flow (RTOR) 5 83

Link Speed (mph) 30 30 30 30

Link Distance (ft) 142 156 280 104

Travel Time (s) 3.2 35 6.4 2.4

Peak Hour Factor 0.64 0.64 0.64 0.92 0.92 0.92 0.92 0.92 0.92 0.82 0.82 0.82

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 407 0 0 0 0 0 0 0 54 416 0

Turn Type NA Split NA

Protected Phases 12 37 37

Permitted Phases
Minimum Split (s)
Total Split (s)
Total Split (%)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Act Effct Green (s) 39.0 68.0 68.0
Actuated g/C Ratio 0.30 052 052
vic Ratio 0.28 006 043
Control Delay 35.9 0.1 4.7
Queue Delay 0.0 0.0 0.0
Total Delay 35.9 0.1 4.7
LOS D A A
Approach Delay 35.9 4.2
Approach LOS D A
Queue Length 50th (ft) 97 0 27
Queue Length 95th (ft) 87 m0  m29
Internal Link Dist (ft) 62 76 200 24
Turn Bay Length (ft)

Base Capacity (vph) 1440 952 959
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 34 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.29 006 043

Intersection Summary
Area Type: Other
Cycle Length: 132

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings
7. McGrath Highway (SB) & Washington Street (EB T)

Existing - AM

2/20/2013

Lane Group

gl

92

23

24

25

26

a7

28

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings Existing - AM
7: McGrath Highway (SB) & Washington Street (EB T) 2/20/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 18.9 Intersection LOS: B
Intersection Capacity Utilization 31.3% ICU Level of Service A
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: McGrath Highway (SB) & Washington Street (EB T)

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings Existing - AM

8: McGrath Highway (NB) & Washington Street (EB T) 2/20/2013
Y N N B 2 P A

Lane Group EBL2 EBL EBR NBL NBT NBR SBL SBT SBR SWL SWR gl

Lane Configurations N % 41

Volume (vph) 0 294 0 0 185 110 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 3477 1703 0 0 318 0 0 0 0 0 0

FIt Permitted 0.950

Satd. Flow (perm) 3477 1703 0 0 318 0 0 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 125

Link Speed (mph) 30 30 30 30

Link Distance (ft) 156 257 127 422

Travel Time (s) 35 5.8 2.9 9.6

Peak Hour Factor 064 064 064 08 088 08 092 092 092 092 092

Heavy Vehicles (%) 6% 6% 6% 7% 7% 7% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 459 0 0 335 0 0 0 0 0 0

Turn Type Split NA NA

Protected Phases 56 56 4 1

Permitted Phases

Minimum Split (s) 20.0 11.0

Total Split (s) 74.0 11.0

Total Split (%) 56.1% 8%

Yellow Time (s) 3.0 3.0

All-Red Time (s) 1.0 0.0

Lost Time Adjust () 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green (s) 52.0 70.0

Actuated g/C Ratio 0.39 0.53

v/c Ratio 0.69 0.19

Control Delay 19.3 10.2

Queue Delay 2.5 0.3

Total Delay 21.8 10.5

LOS c B

Approach Delay 21.8 10.5

Approach LOS © B

Queue Length 50th (ft) 361 45

Queue Length 95th (ft) 314 70

Internal Link Dist (ft) 76 177 47 342

Turn Bay Length (ft)

Base Capacity (vph) 670 1747

Starvation Cap Reductn 112 0

Spillback Cap Reductn 0 890

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.82 0.39

Intersection Summary

Area Type: Other

Cycle Length: 132

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

8: McGrath Highway (NB) & Washington Street (EB T)

Existing - AM

2/20/2013

Lane Group 92

23

25

26

a7

28

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2
Permitted Phases

Minimum Split (s) 31.0
Total Split (s) 31.0
Total Split (%) 23%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary

16.0
16.0
12%
4.0
2.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings Existing - AM
8: McGrath Highway (NB) & Washington Street (EB T) 2/20/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 17.0 Intersection LOS: B
Intersection Capacity Utilization 33.3% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  8: McGrath Highway (NB) & Washington Street (EB T)

197 Washington Street Synchro 8 Report
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HCM 2010 TWSC Existing - AM

2: Mansfield Street/Boston Street & Washington Street 2/20/2013

Intersection

Intersection Delay, s/veh 1.6

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 0 540 0 0 680 0 13 0 58 16 0 46

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 098 098 098 094 094 094 08 08 08 08 086 0.86

Heavy Vehicles, % 5 5 5 2 2 2 0 0 0 0 0 0

Mvmt Flow 0 551 0 0 723 0 15 0 65 19 0 53

Number of Lanes 0 2 0 0 2 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 723 0 0 551 0 0 913 1274 276 999 1274 362
Stage 1 - - - - - - 551 551 - 723 723 -
Stage 2 - - 362 723 - 276 551 -

Follow-up Headway 2.25 2.22 35 4 3.3 35 4 3.3

Pot Capacity-1 Maneuver 856 1015 232 169 727 201 169 641
Stage 1 - - 491 519 - 388 434 -
Stage 2 - - 635 434 - 712 519 -

Time blocked-Platoon, % 0 0 0 0 0 0 0 0

Mov Capacity-1 Maneuver 856 1015 213 169 727 183 169 641

Mov Capacity-2 Maneuver - - 213 169 - 183 169 -
Stage 1 491 519 388 434
Stage 2 582 434 648 519

Approach EB WB NB SB

HCM Control Delay, s 0 0 135 16.3

HCM LOS - - B C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Cap, veh/h 504 856 1015 389

HCM Control Delay, s 135 0 0 16.3

HCM Lane V/C Ratio 0.16 - - 0.18

HCM Lane LOS B A A C

HCM 95th-tile Q, veh 0.6 0.0 0.0 0.7

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

Build - AM - two-way Boston Street

5: McGrath Highway (SB) & Washington Street (EB L) 4/9/2013
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI 4 ul
Volume (vph) 0 340 0 252 488 0 0 0 0 0 133 214
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3406 0 1719 3438 0 0 0 0 0 1863 1583
FIt Permitted 0.950
Satd. Flow (perm) 0 3406 0 1719 3438 0 0 0 0 0 1863 1583
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 261
Link Speed (mph) 30 30 30 30
Link Distance (ft) 124 159 104 434
Travel Time (s) 2.8 3.6 2.4 9.9
Peak Hour Factor 089 089 089 094 094 094 092 092 092 08 08 082
Heavy Vehicles (%) 6% 6% 6% 5% 5% 5% 2% 2% 2% 2% 2% 2%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 382 0 268 519 0 0 0 0 0 162 261
Turn Type NA Split NA NA Prot
Protected Phases 12 4 4 3 3
Permitted Phases
Minimum Split (s) 200 200 16.0 16.0
Total Split (s) 740 740 16.0 16.0
Total Split (%) 56.1% 56.1% 12.1% 12.1%
Yellow Time (s) 3.0 3.0 4.0 4.0
All-Red Time (s) 1.0 1.0 2.0 2.0
Lost Time Adjust () 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 39.0 700  70.0 100 100
Actuated g/C Ratio 0.30 053 053 0.08 0.08
vic Ratio 0.38 029 0.28 115 072
Control Delay 38.3 12 0.8 1740 189
Queue Delay 0.3 0.5 0.3 0.0 0.0
Total Delay 385 17 11 1740 189
LOS D A A F B
Approach Delay 38.5 13 78.3
Approach LOS D A E
Queue Length 50th (ft) 136 3 2 ~163 0
Queue Length 95th (ft) 182 3 3 #269 56
Internal Link Dist (ft) 44 79 24 354
Turn Bay Length (ft)
Base Capacity (vph) 1006 911 1823 141 361
Starvation Cap Reductn 0 311 685 0 0
Spillback Cap Reductn 193 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.47 045  0.46 115 072
Intersection Summary
Area Type: Other
Cycle Length: 132
197 Washington Street Synchro 8 Report
J. Sobel Page 1



Lanes, Volumes, Timings

5: McGrath Highway (SB) & Washington Street (EB L)

Build - AM - two-way Boston Street

4/9/2013

Lane Group

gl

92

25

26

a7

28

Lanef€onfigurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time ()

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes
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Lanes, Volumes, Timings Build - AM - two-way Boston Street

5: McGrath Highway (SB) & Washington Street (EB L)

4/9/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 30.7 Intersection LOS: C
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

Splits and Phases:  5: McGrath Highway (SB) & Washington Street (EB L)

197 Washington Street
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Lanes, Volumes, Timings

Build - AM - two-way Boston Street

6: Washington Street (EB L) & McGrath Highway (NB) 4/9/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N +41» % I4

Volume (vph) 334 0 0 0 736 80 22 164 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 100 100 0 0 0 0

Storage Lanes 2 0 1 1 1 0 0 0

Taper Length (ft) 25 150 25 25

Satd. Flow (prot) 3303 0 0 0 4866 0 1535 3229 0 0 0 0

Flt Permitted 0.950 0.950 0.999

Satd. Flow (perm) 3303 0 0 0 4866 0 1535 3229 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16

Link Speed (mph) 30 30 30 30

Link Distance (ft) 159 352 127 369

Travel Time (s) 3.6 8.0 2.9 8.4

Peak Hour Factor 089 089 089 094 094 094 08 088 08 092 092 092

Heavy Vehicles (%) 6% 6% 6% 5% 5% 5% 7% 7% 7% 2% 2% 2%

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 375 0 0 0 868 0 22 189 0 0 0 0

Turn Type Prot NA Split NA

Protected Phases 23 7 58l 58l

Permitted Phases

Minimum Split (s) 20.0

Total Split (s) 58.0

Total Split (%) 43.9%

Yellow Time (s) 4.0

All-Red Time (s) 4.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 8.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green () 41.0 50.0 260 26.0

Actuated g/C Ratio 0.31 0.38 020 020

v/c Ratio 0.37 0.47 007 0.30

Control Delay 7.2 314 404 430

Queue Delay 0.9 0.0 209 737

Total Delay 8.1 31.4 61.3 116.8

LOS A C E F

Approach Delay 314 111.0

Approach LOS C F

Queue Length 50th (ft) 143 200 17 81

Queue Length 95th (ft) 190 241 47 121

Internal Link Dist (ft) 79 272 47 289

Turn Bay Length (ft)

Base Capacity (vph) 1025 1853 302 636

Starvation Cap Reductn 380 0 266 512

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.58 0.47 061 152
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Lanes, Volumes, Timings
6: Washington Street (EB L) & McGrath Highway (NB)

Build - AM - two-way Boston Street
4/9/2013

Intersection Summary

Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 36.9 Intersection LOS: D
Intersection Capacity Utilization 45.6% ICU Level of Service A
Analysis Period (min) 15

I Phase conflict between lane groups.

Splits and Phases:  6: Washington Street (EB L) & McGrath Highway (NB)

%3 #o H#7
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Lanes, Volumes, Timings
6: Washington Street (EB L) & McGrath Highway (NB)

Build - AM - two-way Boston Street

4/9/2013

Lane Group

gl

92

23

24

25

26

28

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green ()
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

<

197 Washington Street
J. Sobel

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
35
05

Lag
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes
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Lanes, Volumes, Timings Build - AM - two-way Boston Street
6: Washington Street (EB L) & McGrath Highway (NB) 4/9/2013

Intersection Summary

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

Build - AM - two-way Boston Street

7. McGrath Highway (SB) & Washington Street (EB T) 4/9/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +41» % 4

Volume (vph) 0 258 12 0 0 0 0 0 0 44 341 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 0 4859 0 0 0 0 0 0 0 1770 1863 0

FIt Permitted 0.950

Satd. Flow (perm) 0 4859 0 0 0 0 0 0 0 1770 1863 0

Right Turn on Red Yes Yes Yes Yes Yes

Satd. Flow (RTOR) 5 83

Link Speed (mph) 30 30 30 30

Link Distance (ft) 142 156 280 104

Travel Time (s) 3.2 35 6.4 2.4

Peak Hour Factor 064 064 064 092 092 092 092 092 092 08 08 082

Heavy Vehicles (%) 6% 6% 6% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 422 0 0 0 0 0 0 0 54 416 0

Turn Type NA Split NA

Protected Phases 12 37 37

Permitted Phases

Minimum Split (s)

Total Split (s)

Total Split (%)

Yellow Time (s)

All-Red Time ()

Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Act Effct Green (s) 39.0 68.0 68.0

Actuated g/C Ratio 0.30 052 052

vic Ratio 0.29 006 043

Control Delay 36.1 0.1 4.7

Queue Delay 0.0 0.0 0.0

Total Delay 36.1 0.1 4.7

LOS D A A

Approach Delay 36.1 4.2

Approach LOS D A

Queue Length 50th (ft) 101 0 27

Queue Length 95th (ft) 90 m0  m29

Internal Link Dist (ft) 62 76 200 24

Turn Bay Length (ft)

Base Capacity (vph) 1439 952 959

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 34 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.30 006 043

Intersection Summary

Area Type: Other

Cycle Length: 132
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Lanes, Volumes, Timings
7. McGrath Highway (SB) & Washington Street (EB T)

Build - AM - two-way Boston Street

4/9/2013

Lane Group

gl

92

23

24

25

26

ai

28

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time ()

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes
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Lanes, Volumes, Timings Build - AM - two-way Boston Street

7: McGrath Highway (SB) & Washington Street (EB T)

4/9/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 19.3 Intersection LOS: B
Intersection Capacity Utilization 31.5% ICU Level of Service A
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: McGrath Highway (SB) & Washington Street (EB T)

197 Washington Street
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Lanes, Volumes, Timings

Build - AM - two-way Boston Street

8: McGrath Highway (NB) & Washington Street (EB T) 4/9/2013
Y N N B 2 P A

Lane Group EBL2 EBL EBR NBL NBT NBR SBL SBT SBR SWL SWR gl

Lane Configurations N % 41

Volume (vph) 0 302 0 0 186 110 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 3477 1703 0 0 318 0 0 0 0 0 0

FIt Permitted 0.950

Satd. Flow (perm) 3477 1703 0 0 318 0 0 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 125

Link Speed (mph) 30 30 30 30

Link Distance (ft) 156 257 127 422

Travel Time (s) 35 5.8 2.9 9.6

Peak Hour Factor 064 064 064 08 088 08 092 092 092 092 092

Heavy Vehicles (%) 6% 6% 6% 7% 7% 7% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 472 0 0 336 0 0 0 0 0 0

Turn Type Split NA NA

Protected Phases 56 56 4 1

Permitted Phases

Minimum Split (s) 20.0 11.0

Total Split (s) 74.0 11.0

Total Split (%) 56.1% 8%

Yellow Time (s) 3.0 3.0

All-Red Time () 1.0 0.0

Lost Time Adjust () 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green (s) 52.0 70.0

Actuated g/C Ratio 0.39 0.53

v/c Ratio 0.70 0.19

Control Delay 20.0 10.2

Queue Delay 3.1 0.3

Total Delay 23.0 10.5

LOS c B

Approach Delay 23.0 10.5

Approach LOS © B

Queue Length 50th (ft) 376 46

Queue Length 95th (ft) 323 70

Internal Link Dist (ft) 76 177 47 342

Turn Bay Length (ft)

Base Capacity (vph) 670 1747

Starvation Cap Reductn 112 0

Spillback Cap Reductn 0 890

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.85 0.39

Intersection Summary

Area Type: Other

Cycle Length: 132

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

8: McGrath Highway (NB) & Washington Street (EB T)

Build - AM - two-way Boston Street

4/9/2013

Lane Group 92

23

25

26

a7

28

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2
Permitted Phases

Minimum Split (s) 31.0
Total Split (s) 31.0
Total Split (%) 23%
Yellow Time (s) 4.0
All-Red Time () 2.0
Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary

16.0
16.0
12%
4.0
2.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes
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Lanes, Volumes, Timings Build - AM - two-way Boston Street
8: McGrath Highway (NB) & Washington Street (EB T) 4/9/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.15

Intersection Signal Delay: 17.8 Intersection LOS: B
Intersection Capacity Utilization 33.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  8: McGrath Highway (NB) & Washington Street (EB T)

197 Washington Street Synchro 8 Report
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HCM 2010 TWSC

Build - AM - two-way Boston Street

2: Mansfield Street/Boston Street & Washington Street 4/9/2013

Intersection

Intersection Delay, s/veh 1.7

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 2 552 0 0 686 2 13 0 58 20 0 50

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 098 098 098 094 094 094 08 08 08 08 086 0.6

Heavy Vehicles, % 5 5 5 2 2 2 0 0 0 0 0 0

Mvmt Flow 2 563 0 0 730 2 15 0 65 23 0 58

Number of Lanes 0 2 0 0 2 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 732 0 0 563 0 0 932 1299 282 1017 1298 366
Stage 1 - - - - - - 567 567 - 731 731 -
Stage 2 - - 365 732 - 286 567 -

Follow-up Headway 2.25 2.22 35 4 3.3 35 4 3.3

Pot Capacity-1 Maneuver 849 1005 224 163 721 195 163 637
Stage 1 - - 481 510 - 384 430 -
Stage 2 - - 632 430 - 703 510 -

Time blocked-Platoon, % 0 0 0 0 0 0 0 0

Mov Capacity-1 Maneuver 849 1005 203 163 721 177 163 637

Mov Capacity-2 Maneuver - - 203 163 - 177 163 -
Stage 1 480 508 383 430
Stage 2 574 430 638 508

Approach EB WB NB SB

HCM Control Delay, s 0 0 13.7 17.6

HCM LOS - - B C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Cap, veh/h 491 849 - 1005 366

HCM Control Delay, s 137 925 0 0 17.6

HCM Lane V/C Ratio 0.16  0.00 - - 0.22

HCM Lane LOS B A A A ©

HCM 95th-tile Q, veh 0.6 0.0 - 0.0 0.8

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

197 Washington Street Synchro 8 Report
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APPENDIX

Intersection Capacity Analysis — Weekday Afternoon Peak Hour

P:\2011 Projects\2011-081 181 Washington St Somerville\_Traffic\Traffic Assessment - revised 2013-04-09.docx 30



Lanes, Volumes, Timings

Existing - PM

5: McGrath Highway (SB) & Washington Street (EB L) 2/20/2013
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI 4 ul
Volume (vph) 0 380 0 287 548 0 0 0 0 0 132 181
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3539 0 1770 3539 0 0 0 0 0 1845 1568
FIt Permitted 0.950
Satd. Flow (perm) 0 3539 0 1770 3539 0 0 0 0 0 1845 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 195
Link Speed (mph) 30 30 30 30
Link Distance (ft) 124 159 104 434
Travel Time (s) 2.8 3.6 2.4 9.9
Peak Hour Factor 078 078 078 087 087 087 092 092 092 093 093 093
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 487 0 330 630 0 0 0 0 0 142 195
Turn Type NA Split NA NA Prot
Protected Phases 12 4 4 3 3
Permitted Phases
Minimum Split (s) 200 200 16.0 16.0
Total Split (s) 740 740 16.0 16.0
Total Split (%) 56.1% 56.1% 12.1% 12.1%
Yellow Time (s) 3.0 3.0 4.0 4.0
All-Red Time (s) 1.0 1.0 2.0 2.0
Lost Time Adjust () 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 39.0 700  70.0 100 100
Actuated g/C Ratio 0.30 053 053 0.08 0.08
vic Ratio 0.47 035 034 1.02  0.65
Control Delay 39.8 13 0.9 1413 186
Queue Delay 0.4 0.5 0.3 0.0 0.0
Total Delay 40.2 18 12 1413 186
LOS D A A F B
Approach Delay 40.2 14 70.3
Approach LOS D A E
Queue Length 50th (ft) 179 3 3 ~126 0
Queue Length 95th (ft) 197 4 3 #267 78
Internal Link Dist (ft) 44 79 24 354
Turn Bay Length (ft)
Base Capacity (vph) 1045 938 1876 139 299
Starvation Cap Reductn 0 265 615 0 0
Spillback Cap Reductn 203 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.58 049  0.50 102  0.65
Intersection Summary
Area Type: Other
Cycle Length: 132
197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

5: McGrath Highway (SB) & Washington Street (EB L)

Existing - PM

2/20/2013

Lane Group

gl

92

25

26

a7

28

Lanef€onfigurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
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Lanes, Volumes, Timings
5: McGrath Highway (SB) & Washington Street (EB L)

Existing - PM
2/20/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 25.0 Intersection LOS: C
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

Splits and Phases:  5: McGrath Highway (SB) & Washington Street (EB L)

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings

Existing - PM

6: Washington Street (EB L) & McGrath Highway (NB) 2/20/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N +41» % I4

Volume (vph) 380 0 0 0 806 87 28 453 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 100 100 0 0 0 0

Storage Lanes 2 0 1 1 1 0 0 0

Taper Length (ft) 25 150 25 25

Satd. Flow (prot) 3433 0 0 0 5009 0 1626 3424 0 0 0 0

FIt Permitted 0.950 0.950

Satd. Flow (perm) 3433 0 0 0 5009 0 1626 3424 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16

Link Speed (mph) 30 30 30 30

Link Distance (ft) 159 352 127 369

Travel Time (s) 3.6 8.0 2.9 8.4

Peak Hour Factor 078 078 078 087 087 087 09 090 090 092 092 092

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 487 0 0 0 1026 0 28 506 0 0 0 0

Turn Type Prot NA Split NA

Protected Phases 23! 7 58! 58!

Permitted Phases

Minimum Split (s) 20.0

Total Split (s) 58.0

Total Split (%) 43.9%

Yellow Time (s) 4.0

All-Red Time (s) 4.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 8.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green () 41.0 50.0 260 26.0

Actuated g/C Ratio 0.31 0.38 020 020

v/c Ratio 0.46 0.54 009 0.75

Control Delay 7.8 32.7 36.2 505

Queue Delay 0.6 0.0 262 602

Total Delay 8.5 32.7 62.4 110.7

LOS A C E F

Approach Delay 32.7 108.2

Approach LOS C F

Queue Length 50th (ft) 191 245 24 249

Queue Length 95th (ft) 107 278 58 315

Internal Link Dist (ft) 79 272 47 289

Turn Bay Length (ft)

Base Capacity (vph) 1066 1907 320 674

Starvation Cap Reductn 270 0 280 431

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.61 0.54 0.70 2.08

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings Existing - PM

6: Washington Street (EB L) & McGrath Highway (NB) 2/20/2013
Intersection Summary
Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 46.6 Intersection LOS: D
Intersection Capacity Utilization 53.9% ICU Level of Service A
Analysis Period (min) 15

I Phase conflict between lane groups.

Splits and Phases:  6: Washington Street (EB L) & McGrath Highway (NB)

%3 #o H#7

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings
6: Washington Street (EB L) & McGrath Highway (NB)

Existing - PM

2/20/2013

Lane Group

gl

92

23

24

25

26

28

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green ()
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

<

197 Washington Street
J. Sobel

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
35
05

Lag
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

Synchro 8 Report
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Lanes, Volumes, Timings Existing - PM
6: Washington Street (EB L) & McGrath Highway (NB) 2/20/2013

Intersection Summary

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings Existing - PM

7. McGrath Highway (SB) & Washington Street (EB T) 2/20/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +41» % 4

Volume (vph) 0 268 15 0 0 0 0 0 0 61 358 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 0 5045 0 0 0 0 0 0 0 1752 1845 0

FIt Permitted 0.950

Satd. Flow (perm) 0 5045 0 0 0 0 0 0 0 1752 1845 0

Right Turn on Red Yes Yes Yes Yes Yes

Satd. Flow (RTOR) 7 83

Link Speed (mph) 30 30 30 30

Link Distance (ft) 142 156 280 104

Travel Time (s) 3.2 35 6.4 2.4

Peak Hour Factor 0.94 0.94 0.94 0.92 0.92 0.92 0.92 0.92 0.92 0.93 0.93 0.93

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 301 0 0 0 0 0 0 0 66 385 0

Turn Type NA Split NA

Protected Phases 12 37 37

Permitted Phases
Minimum Split (s)
Total Split (s)
Total Split (%)
Yellow Time (s)
All-Red Time (s)

Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Act Effct Green (s) 39.0 68.0 68.0
Actuated g/C Ratio 0.30 052 052
vic Ratio 0.20 007 041
Control Delay 34.4 0.1 3.4
Queue Delay 0.0 0.0 0.0
Total Delay 34.4 0.1 3.4
LOS c A A
Approach Delay 344 2.9
Approach LOS © A
Queue Length 50th (ft) 69 0 15
Queue Length 95th (ft) 95 m0 mil8
Internal Link Dist (ft) 62 76 200 24
Turn Bay Length (ft)

Base Capacity (vph) 1495 942 950
Starvation Cap Reductn 0 0 0
Spillback Cap Reductn 33 0 0
Storage Cap Reductn 0 0 0
Reduced v/c Ratio 0.21 007 041

Intersection Summary
Area Type: Other
Cycle Length: 132

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings
7. McGrath Highway (SB) & Washington Street (EB T)

Existing - PM

2/20/2013

Lane Group

gl

92

23

24

25

26

a7

28

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings Existing - PM
7: McGrath Highway (SB) & Washington Street (EB T) 2/20/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 15.5 Intersection LOS: B
Intersection Capacity Utilization 32.7% ICU Level of Service A
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: McGrath Highway (SB) & Washington Street (EB T)

197 Washington Street Synchro 8 Report
J. Sobel Page 10



Lanes, Volumes, Timings Existing - PM

8: McGrath Highway (NB) & Washington Street (EB T) 2/20/2013
Y N N B 2 P A

Lane Group EBL2 EBL EBR NBL NBT NBR SBL SBT SBR SWL SWR gl

Lane Configurations N % 41

Volume (vph) 0 329 0 0 481 214 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 3614 1770 0 0 3410 0 0 0 0 0 0

FIt Permitted 0.950

Satd. Flow (perm) 3614 1770 0 0 3410 0 0 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 82

Link Speed (mph) 30 30 30 30

Link Distance (ft) 156 257 127 422

Travel Time (s) 35 5.8 2.9 9.6

Peak Hour Factor 094 094 094 09 09 09 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 350 0 0 772 0 0 0 0 0 0

Turn Type Split NA NA

Protected Phases 56 56 4 1

Permitted Phases

Minimum Split (s) 20.0 11.0

Total Split (s) 74.0 11.0

Total Split (%) 56.1% 8%

Yellow Time (s) 3.0 3.0

All-Red Time (s) 1.0 0.0

Lost Time Adjust () 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green (s) 52.0 70.0

Actuated g/C Ratio 0.39 0.53

v/c Ratio 0.50 0.42

Control Delay 16.5 17.3

Queue Delay 0.6 3.3

Total Delay 17.1 20.6

LOS B @

Approach Delay 17.1 20.6

Approach LOS B ©

Queue Length 50th (ft) 259 180

Queue Length 95th (ft) 362 228

Internal Link Dist (ft) 76 177 47 342

Turn Bay Length (ft)

Base Capacity (vph) 697 1846

Starvation Cap Reductn 116 0

Spillback Cap Reductn 0 950

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.60 0.86

Intersection Summary

Area Type: Other

Cycle Length: 132

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

8: McGrath Highway (NB) & Washington Street (EB T)

Existing - PM

2/20/2013

Lane Group 92

23

25

26

a7

28

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2
Permitted Phases

Minimum Split (s) 31.0
Total Split (s) 31.0
Total Split (%) 23%
Yellow Time (s) 4.0
All-Red Time (s) 2.0
Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary

16.0
16.0
12%
4.0
2.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings Existing - PM
8: McGrath Highway (NB) & Washington Street (EB T) 2/20/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 19.5 Intersection LOS: B
Intersection Capacity Utilization 46.7% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  8: McGrath Highway (NB) & Washington Street (EB T)

197 Washington Street Synchro 8 Report
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HCM 2010 TWSC Existing - PM

2: Mansfield Street/Boston Street & Washington Street 2/20/2013

Intersection

Intersection Delay, s/veh 1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 0 621 0 0 684 0 10 0 61 5 0 19

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 095 09 09 091 091 091 093 093 093 08 08 086

Heavy Vehicles, % 1 1 1 2 2 2 0 0 0 0 0 0

Mvmt Flow 0 654 0 0 752 0 11 0 66 6 0 22

Number of Lanes 0 2 0 0 2 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 752 0 0 654 0 0 1030 1406 327 1079 1406 376
Stage 1 - - - - - - 654 654 - 752 752 -
Stage 2 - - 376 752 - 327 654 -

Follow-up Headway 2.21 2.22 35 4 3.3 35 4 3.3

Pot Capacity-1 Maneuver 860 929 190 140 675 175 140 627
Stage 1 - - 427 466 - 373 421 -
Stage 2 - - 623 421 - 665 466 -

Time blocked-Platoon, % 0 0 0 0 0 0 0 0

Mov Capacity-1 Maneuver 860 929 183 140 675 158 140 627

Mov Capacity-2 Maneuver - - 183 140 - 158 140 -
Stage 1 427 466 373 421
Stage 2 601 421 600 466

Approach EB WB NB SB

HCM Control Delay, s 0 0 13.7 15

HCM LOS - - B C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Cap, veh/h 490 860 929 387

HCM Control Delay, s 13.7 0 0 15

HCM Lane V/C Ratio 0.16 - - 0.07

HCM Lane LOS B A A C

HCM 95th-tile Q, veh 05 0.0 0.0 0.2

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

Build - PM - two-way Boston Street

5: McGrath Highway (SB) & Washington Street (EB L) 4/9/2013
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations +4 LI 4 ul
Volume (vph) 0 386 0 287 560 0 0 0 0 0 132 188
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Satd. Flow (prot) 0 3539 0 1770 3539 0 0 0 0 0 1845 1568
FIt Permitted 0.950
Satd. Flow (perm) 0 3539 0 1770 3539 0 0 0 0 0 1845 1568
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 202
Link Speed (mph) 30 30 30 30
Link Distance (ft) 124 159 104 434
Travel Time (s) 2.8 3.6 2.4 9.9
Peak Hour Factor 078 078 078 087 087 087 092 092 092 093 093 093
Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 495 0 330 644 0 0 0 0 0 142 202
Turn Type NA Split NA NA Prot
Protected Phases 12 4 4 3 3
Permitted Phases
Minimum Split (s) 200 200 16.0 16.0
Total Split (s) 740 740 16.0 16.0
Total Split (%) 56.1% 56.1% 12.1% 12.1%
Yellow Time (s) 3.0 3.0 4.0 4.0
All-Red Time (s) 1.0 1.0 2.0 2.0
Lost Time Adjust () 0.0 0.0 0.0 0.0
Total Lost Time (s) 4.0 4.0 6.0 6.0
Lead/Lag
Lead-Lag Optimize?
Act Effct Green (s) 39.0 700  70.0 100 100
Actuated g/C Ratio 0.30 053 053 0.08 0.08
vic Ratio 0.47 035 034 1.02  0.66
Control Delay 39.9 13 0.9 1413 187
Queue Delay 0.4 0.5 0.3 0.0 0.0
Total Delay 40.4 18 12 1413 187
LOS D A A F B
Approach Delay 40.4 14 69.3
Approach LOS D A E
Queue Length 50th (ft) 183 3 3 ~126 0
Queue Length 95th (ft) 200 4 3 #267 79
Internal Link Dist (ft) 44 79 24 354
Turn Bay Length (ft)
Base Capacity (vph) 1045 938 1876 139 305
Starvation Cap Reductn 0 272 604 0 0
Spillback Cap Reductn 203 0 0 0 0
Storage Cap Reductn 0 0 0 0 0
Reduced v/c Ratio 0.59 050 051 102  0.66
Intersection Summary
Area Type: Other
Cycle Length: 132
197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

5: McGrath Highway (SB) & Washington Street (EB L)

Build - PM - two-way Boston Street

4/9/2013

Lane Group

gl

92

25

26

a7

28

Lanef€onfigurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time ()

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings Build - PM - two-way Boston Street

5: McGrath Highway (SB) & Washington Street (EB L)

4/9/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 24.9 Intersection LOS: C
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

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

Splits and Phases:  5: McGrath Highway (SB) & Washington Street (EB L)

197 Washington Street
J. Sobel

Synchro 8 Report
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Lanes, Volumes, Timings

Build - PM - two-way Boston Street

6: Washington Street (EB L) & McGrath Highway (NB) 4/9/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations N +41» % I4

Volume (vph) 386 0 0 0 816 87 30 453 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (ft) 0 0 100 100 0 0 0 0

Storage Lanes 2 0 1 1 1 0 0 0

Taper Length (ft) 25 150 25 25

Satd. Flow (prot) 3433 0 0 0 5014 0 1626 3424 0 0 0 0

FIt Permitted 0.950 0.950

Satd. Flow (perm) 3433 0 0 0 5014 0 1626 3424 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 16

Link Speed (mph) 30 30 30 30

Link Distance (ft) 159 352 127 369

Travel Time (s) 3.6 8.0 2.9 8.4

Peak Hour Factor 078 078 078 087 087 087 09 090 090 092 092 092

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 1% 1% 1% 2% 2% 2%

Shared Lane Traffic (%) 10%

Lane Group Flow (vph) 495 0 0 0 1038 0 30 506 0 0 0 0

Turn Type Prot NA Split NA

Protected Phases 23 7 58l 58l

Permitted Phases

Minimum Split (s) 20.0

Total Split (s) 58.0

Total Split (%) 43.9%

Yellow Time (s) 4.0

All-Red Time (s) 4.0

Lost Time Adjust (s) 0.0

Total Lost Time (s) 8.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green () 41.0 50.0 260 26.0

Actuated g/C Ratio 0.31 0.38 020 020

v/c Ratio 0.46 0.54 009 0.75

Control Delay 7.9 32.8 36.3 505

Queue Delay 0.6 0.0 314 603

Total Delay 8.5 32.8 67.8 110.7

LOS A C E F

Approach Delay 32.8 108.3

Approach LOS C F

Queue Length 50th (ft) 195 248 25 249

Queue Length 95th (ft) 110 282 60 315

Internal Link Dist (ft) 79 272 47 289

Turn Bay Length (ft)

Base Capacity (vph) 1066 1909 320 674

Starvation Cap Reductn 260 0 280 432

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.61 0.54 0.75  2.09

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings Build - PM - two-way Boston Street

6: Washington Street (EB L) & McGrath Highway (NB) 4/9/2013
Intersection Summary
Area Type: Other

Cycle Length: 132

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 46.6 Intersection LOS: D
Intersection Capacity Utilization 54.3% ICU Level of Service A
Analysis Period (min) 15

I Phase conflict between lane groups.

Splits and Phases:  6: Washington Street (EB L) & McGrath Highway (NB)

%3 #o H#7

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings
6: Washington Street (EB L) & McGrath Highway (NB)

Build - PM - two-way Boston Street

4/9/2013

Lane Group

gl

92

23

24

25

26

28

Lane Configurations
Volume (vph)

Ideal Flow (vphpl)
Storage Length (ft)
Storage Lanes

Taper Length (ft)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)

Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time (s)

Lost Time Adjust (s)
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green ()
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

<

197 Washington Street
J. Sobel

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
35
05

Lag
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

Synchro 8 Report
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Lanes, Volumes, Timings Build - PM - two-way Boston Street
6: Washington Street (EB L) & McGrath Highway (NB) 4/9/2013

Intersection Summary

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

Build - PM - two-way Boston Street

7. McGrath Highway (SB) & Washington Street (EB T) 4/9/2013
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations +41» % 4

Volume (vph) 0 275 16 0 0 0 0 0 0 61 358 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 0 5045 0 0 0 0 0 0 0 1752 1845 0

FIt Permitted 0.950

Satd. Flow (perm) 0 5045 0 0 0 0 0 0 0 1752 1845 0

Right Turn on Red Yes Yes Yes Yes Yes

Satd. Flow (RTOR) 7 83

Link Speed (mph) 30 30 30 30

Link Distance (ft) 142 156 280 104

Travel Time (s) 3.2 35 6.4 2.4

Peak Hour Factor 094 094 094 092 092 092 092 092 092 093 093 093

Heavy Vehicles (%) 2% 2% 2% 2% 2% 2% 2% 2% 2% 3% 3% 3%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 310 0 0 0 0 0 0 0 66 385 0

Turn Type NA Split NA

Protected Phases 12 37 37

Permitted Phases

Minimum Split (s)

Total Split (s)

Total Split (%)

Yellow Time (s)

All-Red Time ()

Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag

Lead-Lag Optimize?

Act Effct Green (s) 39.0 68.0 68.0

Actuated g/C Ratio 0.30 052 052

vic Ratio 0.21 007 041

Control Delay 345 0.1 35

Queue Delay 0.0 0.0 0.0

Total Delay 345 0.1 35

LOS c A A

Approach Delay 345 3.0

Approach LOS © A

Queue Length 50th (ft) 71 0 15

Queue Length 95th (ft) 98 m0 mil8

Internal Link Dist (ft) 62 76 200 24

Turn Bay Length (ft)

Base Capacity (vph) 1495 942 950

Starvation Cap Reductn 0 0 0

Spillback Cap Reductn 33 0 0

Storage Cap Reductn 0 0 0

Reduced v/c Ratio 0.21 007 041

Intersection Summary

Area Type: Other

Cycle Length: 132
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Lanes, Volumes, Timings
7. McGrath Highway (SB) & Washington Street (EB T)

Build - PM - two-way Boston Street

4/9/2013

Lane Group

gl

92

23

24

25

26

ai

28

Lane Configurations
Volume (vph)
Ideal Flow (vphpl)
Satd. Flow (prot)

FIt Permitted
Satd. Flow (perm)
Right Turn on Red
Satd. Flow (RTOR)
Link Speed (mph)
Link Distance (ft)
Travel Time (s)

Peak Hour Factor
Heavy Vehicles (%)
Shared Lane Traffic (%)
Lane Group Flow (vph)
Turn Type

Protected Phases
Permitted Phases
Minimum Split (s)
Total Split (s)

Total Split (%)

Yellow Time (s)
All-Red Time ()

Lost Time Adjust ()
Total Lost Time (s)
Lead/Lag

Lead-Lag Optimize?
Act Effct Green (s)
Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay
Approach LOS

Queue Length 50th (ft)
Queue Length 95th (ft)
Internal Link Dist (ft)
Turn Bay Length (ft)
Base Capacity (vph)
Starvation Cap Reductn
Spillback Cap Reductn
Storage Cap Reductn
Reduced v/c Ratio

Intersection Summary

11.0
11.0
8%
3.0
0.0

Lead
Yes

31.0
31.0
23%
4.0
2.0

Lag
Yes

16.0
16.0
12%
4.0
2.0

20.0
74.0
56%
3.0
1.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
J. Sobel
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Lanes, Volumes, Timings Build - PM - two-way Boston Street

7: McGrath Highway (SB) & Washington Street (EB T)

4/9/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 15.8 Intersection LOS: B
Intersection Capacity Utilization 32.8% ICU Level of Service A
Analysis Period (min) 15

m  Volume for 95th percentile queue is metered by upstream signal.

Splits and Phases:  7: McGrath Highway (SB) & Washington Street (EB T)

197 Washington Street
J. Sobel

Synchro 8 Report
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Lanes, Volumes, Timings

Build - PM - two-way Boston Street

8: McGrath Highway (NB) & Washington Street (EB T) 4/9/2013
Y N N B 2 P A

Lane Group EBL2 EBL EBR NBL NBT NBR SBL SBT SBR SWL SWR gl

Lane Configurations N % 41

Volume (vph) 0 336 0 0 483 214 0 0 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Satd. Flow (prot) 3614 1770 0 0 3410 0 0 0 0 0 0

FIt Permitted 0.950

Satd. Flow (perm) 3614 1770 0 0 3410 0 0 0 0 0 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 81

Link Speed (mph) 30 30 30 30

Link Distance (ft) 156 257 127 422

Travel Time (s) 35 5.8 2.9 9.6

Peak Hour Factor 094 094 094 09 09 09 092 092 092 092 092

Heavy Vehicles (%) 2% 2% 2% 1% 1% 1% 2% 2% 2% 2% 2%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 357 0 0 775 0 0 0 0 0 0

Turn Type Split NA NA

Protected Phases 56 56 4 1

Permitted Phases

Minimum Split (s) 20.0 11.0

Total Split (s) 74.0 11.0

Total Split (%) 56.1% 8%

Yellow Time (s) 3.0 3.0

All-Red Time () 1.0 0.0

Lost Time Adjust () 0.0

Total Lost Time (s) 4.0

Lead/Lag Lead

Lead-Lag Optimize? Yes

Act Effct Green (s) 52.0 70.0

Actuated g/C Ratio 0.39 0.53

v/c Ratio 0.51 0.42

Control Delay 16.4 17.3

Queue Delay 0.7 3.4

Total Delay 17.1 20.8

LOS B @

Approach Delay 17.1 20.8

Approach LOS B ©

Queue Length 50th (ft) 265 181

Queue Length 95th (ft) 369 230

Internal Link Dist (ft) 76 177 47 342

Turn Bay Length (ft)

Base Capacity (vph) 697 1846

Starvation Cap Reductn 116 0

Spillback Cap Reductn 0 950

Storage Cap Reductn 0 0

Reduced v/c Ratio 0.61 0.86

Intersection Summary

Area Type: Other

Cycle Length: 132

197 Washington Street Synchro 8 Report
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Lanes, Volumes, Timings

8: McGrath Highway (NB) & Washington Street (EB T)

Build - PM - two-way Boston Street

4/9/2013

Lane Group 92

23

25

26

a7

28

Lane Configurations

Volume (vph)

Ideal Flow (vphpl)

Satd. Flow (prot)

FIt Permitted

Satd. Flow (perm)

Right Turn on Red

Satd. Flow (RTOR)

Link Speed (mph)

Link Distance (ft)

Travel Time (s)

Peak Hour Factor

Heavy Vehicles (%)

Shared Lane Traffic (%)

Lane Group Flow (vph)

Turn Type

Protected Phases 2
Permitted Phases

Minimum Split (s) 31.0
Total Split (s) 31.0
Total Split (%) 23%
Yellow Time (s) 4.0
All-Red Time () 2.0
Lost Time Adjust ()

Total Lost Time (s)

Lead/Lag Lag
Lead-Lag Optimize? Yes
Act Effct Green (s)

Actuated g/C Ratio

v/c Ratio

Control Delay

Queue Delay

Total Delay

LOS

Approach Delay

Approach LOS

Queue Length 50th (ft)

Queue Length 95th (ft)

Internal Link Dist (ft)

Turn Bay Length (ft)

Base Capacity (vph)

Starvation Cap Reductn

Spillback Cap Reductn

Storage Cap Reductn

Reduced v/c Ratio

Intersection Summary

16.0
16.0
12%
4.0
2.0

16.0
16.0
12%
4.0
2.0

Lead
Yes

20.0
42.0
32%
8i5
05

Lag
Yes

20.0
58.0
44%
4.0
4.0

Lead
Yes

16.0
16.0
12%
3.0
0.0

Lag
Yes

197 Washington Street
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Lanes, Volumes, Timings Build - PM - two-way Boston Street

8: McGrath Highway (NB) & Washington Street (EB T)

4/9/2013

Actuated Cycle Length: 132

Offset: 0 (0%), Referenced to phase 2:EBT and 6:, Start of Green
Natural Cycle: 95

Control Type: Pretimed

Maximum v/c Ratio: 1.02

Intersection Signal Delay: 19.6 Intersection LOS: B
Intersection Capacity Utilization 47.1% ICU Level of Service A
Analysis Period (min) 15

Splits and Phases:  8: McGrath Highway (NB) & Washington Street (EB T)

197 Washington Street
J. Sobel

Synchro 8 Report
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HCM 2010 TWSC

Build - PM - two-way Boston Street

2: Mansfield Street/Boston Street & Washington Street 4/9/2013

Intersection

Intersection Delay, s/veh 1.1

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Vol, veh/h 5 631 0 0 698 5 10 0 61 9 0 23

Conflicting Peds, #/hr 0 0 0 0 0 0 0 0 0 0 0 0

Sign Control Free Free Free Free Free Free Stop Stop Stop Stop  Stop  Stop

RT Channelized None None None None None None None None None None None None

Storage Length 0 0 0 0 0 0 0 0

Median Width 0 0 0 0

Grade, % 0% 0% 0% 0%

Peak Hour Factor 095 09 09 091 091 091 093 093 093 08 086 0.6

Heavy Vehicles, % 1 1 1 2 2 2 0 0 0 0 0 0

Mvmt Flow 5 664 0 0 767 5 11 0 66 10 0 27

Number of Lanes 0 2 0 0 2 0 0 1 0 0 1 0

Major/Minor Major 1 Major 2 Minor 1 Minor 2

Conflicting Flow All 773 0 0 664 0 0 1059 1448 332 1113 1445 386
Stage 1 - - - - - - 675 675 - 770 770 -
Stage 2 - - 384 773 - 343 675 -

Follow-up Headway 2.21 2.22 35 4 3.3 35 4 3.3

Pot Capacity-1 Maneuver 845 921 181 133 670 166 133 618
Stage 1 - - 415 456 - 364 413 -
Stage 2 - - 616 412 - 651 456 -

Time blocked-Platoon, % 0 0 0 0 0 0 0 0

Mov Capacity-1 Maneuver 845 921 172 132 670 149 132 618

Mov Capacity-2 Maneuver - - 172 132 - 149 132 -
Stage 1 411 452 361 413
Stage 2 589 412 582 452

Approach EB WB NB SB

HCM Control Delay, s 0.1 0 14 174

HCM LOS - - B C

Minor Lane / Major Mvmt NBLn1 EBL EBT EBR WBL WBT WBR SBLnl

Cap, veh/h 476 845 - 921 328

HCM Control Delay, s 14 9.287 0 0 17.4

HCM Lane V/C Ratio 016 001 - - 0.11

HCM Lane LOS B A A A ©

HCM 95th-tile Q, veh 0.6 0.0 - 0.0 04

Notes

~: Volume Exceeds Capacity; $ : Delay Exceeds 300 Seconds; Error : Computation Not Defined
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